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Abstract

Background: Hand oedema (swelling) is a common consequence of hand trauma or
surgery. However, there is no consensus on the best practice for assessment or
management and a lack of high quality evidence. This programme of research aims to

address this knowledge gap.

Methods: Systematic reviews were conducted on methods of assessing and treating
hand oedema. An online survey established current practice of UK-based hand
therapists. A subsequent Delphi with eight hand therapy experts led to consensus on a
standardised oedema management programme. The relative responsiveness of two
clinical and two patient-rated outcome measures were evaluated in an observational
study. Finally, an assessor-blind pilot randomised controlled trial of kinesiology tape for
sub-acute hand oedema tested the feasibility of methods, recruitment, adherence and
acceptability of interventions.

Results: There was limited, low to moderate quality evidence to support the use of one
of 16 oedema interventions described in the literature. The survey of current practice
identified ‘standard care’ as comprising compression, elevation and massage. The
Delphi established consensus on the dose, method and instructions for interventions.
The volumeter was identified as the most responsive method of measuring hand

oedema. Finally, the pilot RCT identified issues with recruitment and retention.

Conclusion: There is wide variation in the type and application of oedema treatments,
and actual practice does not concur with best evidence. Manual oedema mobilisation
may be applied in addition to conventional therapies in problematic oedema. However,
this technique requires more consistent description. The volumeter is the most
responsive measure for hand oedema, but the figure-of-eight tape should be considered
as an alternative where immersion in water is not practical. The pilot trial confirmed that
a definitive trial is warranted. However, strategies to maximise recruitment and retention

in a full study need to be considered.

Word count 292
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Chapter 1 Introduction

This chapter will describe what oedema is and when it is likely to occur. It will introduce
some of the key concepts surrounding hand oedema, and will discuss the multiple and
complex challenges associated with research into this area. It will also set out the

approach taken to this programme of research.

A hand which has reduced mobility and functional capacity following acute injury or
post-surgery is likely to develop oedema. It is an abnormally large accumulation of
interstitial fluid (Schmidt, 1989) which collects at the site of injury in the healing phase
and can be slow to dissipate. In healthy tissue there is a balance between the vascular
and lymphatic systems, therefore excessive tissue fluid is rare because arm movements

create a force pushing fluid towards the axilla.

Following hand trauma or surgery, however, there is increased capillary filtration and
reduced lymphatic drainage. Lack of normal limb movement and inactivity result in
impaired venous return, which increases hydrostatic and capillary pressures. Whilst
oedema is part of the normal inflammatory response (Villeco, 2012), its form alters over
time, which has implications for how it is treated. In the primary inflammatory phase
oedema is made up of water and dissolvable electrolytes, and it is soft and easy to
mobilise. This type of oedema rarely causes adhesions, but can restrict range of motion.
Basic first aid principles (RICE - rest-ice-compression-elevation) are sufficient to reduce
this type of swelling (Newman, 1988, Pedretti and Zoltan, 1996). As swelling progresses
to a sub-acute phase, the fluid is depleted in nutrients and has increased protein
content, making it more viscous and resulting in inelasticity and thickening of the
tissues. Clinically, this is where issues can arise and this is the focus of this research
programme. To maximise restitution of the hand following trauma, it is paramount to

control oedema effectively (Saunders, 1989).

From clinical experience, an oedematous hand loses flexibility, strength and precision
with dexterous tasks, as the increased fluid can compress peripheral nerves, which act

as the hand’s sensory and motor communication channels. Oedema can be
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aesthetically unsightly, distorting features of the hand. Prolonged oedema can cause
fixed joint contractures, leading to loss of function and long-term disability. Where hand
oedema is prolonged, a patient's recovery is delayed. This requires more frequent
outpatient appointments, delays the patient’s return to work and results in difficulties

with daily activities, which have negative psychosocial and economic consequences.

There is no published data which highlights the extent of this problem. As the oedema is
a secondary consequence to primary trauma, patients are categorised according to their
presenting injury or surgery. This means that it is impossible to know the exact number
of patients being treated for hand oedema. However, from clinical experience, the
treatment of oedema is a core component of the hand therapist's management of

patients with hand conditions.

Hand therapists need to establish the type and degree of oedema, the current status of
oedema and decide on what assessment procedures to use (Palmada et al., 1998).
This evaluation of the oedema helps to guide therapists to the most appropriate
treatments, in order to reduce or prevent the potentially disabling secondary
complications of oedema. No standardised diagnostic criteria or established grading
scale exists for oedema, which leads to uncertainties regarding how clinicians identify,

rate and document the presence and severity of hand oedema.

Furthermore, there is no consensus on specific timeframes for classifying oedema as
acute, sub-acute or chronic. Some authors report the sub-acute phase starts at 2 weeks
(Artzberger, 2002), others suggests it starts at day 3 post-injury or trauma (Villeco,
2011). If oedema persists after 2 weeks it is generally considered sub-acute
(Artzberger, 2002). The point at which ‘sub-acute’ oedema becomes chronic, however,
is also a contentious issue. Some authors state that oedema present beyond 12 weeks
is classified as chronic (Artzberger, 2002), whereas others report timeframes in keeping
with tissue healing and suggest the sub-acute phase lasts only until around the 6-week
mark post- injury, depending on the extent of the wound (Flowers, 1995, Smith, 1995).
Tissue healing is a complex process that can be divided into at least three continuous
and overlapping phases. Whilst there will be some individual factors which influence the
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healing process (comorbidities, smoking etc), it is impossible to put definitive time points
on when one phase stops and the next starts (Li et al., 2007). It is useful to view phases
of oedema in the same way as stages of tissue or wound healing, as it highlights that
phases occur on a continuum, so timeframes are estimations and not absolute. The
sub-acute phase of oedema would be akin to the fibroplastic or proliferation phase of

tissue healing.

There are numerous methods employed to reduce oedema. These include traditional
methods such as compression, elevation and massage, but also newer methods such
as adherent elasticated tape (kinesiology tape). Whilst these may appear to be effective
in a clinical setting, outcomes are often obtained from trial and error as there are
currently no clinical practice guidelines, and little empirical evidence to support the use

of oedema treatments currently utilised.

Interestingly, the proposed mode of action for kinesiology tape is in contrast to
traditional methods, such as compression and massage. Traditional methods such as
compression or massage generally use pressure, where the fluid is pushed proximally
into the venous and lymphatic system (Palmada et al., 1998). Kinesiology tape does the
opposite, lifting the skin to allow greater interstitial space and encouraging lymphatic
drainage. The proposed skin drag and lifting mechanism of the tape would support the
theory that pressure, via compression or massage, may be contraindicated when trying
to assist lymphatic flow in the delicate superficial vessels. However, studies which have
attempted to support the lifting action and skin drag of the tape have been unsuccessful
(Parreira and Costa et al., 2014 and Yang and Lee 2018). Kinesiology tape has
received much media coverage since the 2008 Beijing Olympic Games, where each
participating country was issued with samples to use on their athletes. Since then it has
been seen on high-profile sports people, and has been adopted for use in the NHS and
private sector for a multitude of functions, including joint support, pain relief and
lymphatic drainage. Its link with the sporting world has glamourised its use for medical

or rehabilitation purposes. The tape’s bright colours and patterns have increased its
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popularity amongst patients and clinicians, despite the limited evidence of its

effectiveness.

Oedema treatments, which in clinical practice are often prescribed in conjunction with
each other, have different proposed modes of action, for example gravity (elevation)
(Villecoo 2012), stimulation of lymphatic system and mobilization of fluid (massage)
(Artzberger and Priganc, 2011), tissue mobilisation (lift/drag) and stimulation of
lymphatic vessels (kinesiology tape) (Kase et al., 2003). There is a lack of scientific
corroboration of these proposed mechanisms of action, therefore comparing treatments
in clinical trials, when the treatments themselves are not fully understood creates further

uncertainties.

Another potential issue with oedema treatments is the variation in methods and how
they are implemented. Furthermore, some methods may be contraindicated due to the
primary trauma or surgery, which makes standardisation of oedema treatment

problematic.

For these reasons, it is feasible to classify oedema management as a complex
intervention. A complex intervention has been defined as an intervention which has
several interacting components (Craig et al., 2008). Therapists often use a combination
of modalities, including patient education, advice, physical therapies and medical
devices, such as compression gloves, employed together in order to reduce hand
oedema. In contrast, simple interventions are seen as having simple linear pathways
linking the intervention with the outcome (Petticrew, 2011). However, so-called ‘simple
interventions’ may have components or interactions which are not fully understood or
even known, and this puts into question how accurate or helpful the term ‘simple’ is.
When relating this to oedema management, it could mean simplistically viewing event A
(using an oedema glove, for example) as causing effect B (a reduction in oedema). As
an oedema glove is often prescribed alongside limb elevation and/or massage, it may
be difficult to establish causality, as ‘event A’ is made up of multiple components, such
as adherence and ‘doses’ (frequency, method, duration depending on severity and

acuteness of oedema), each causing a different outcome. The Medical Research
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Council (MRC) (Craig, 2008) acknowledges that complexity may have multiple
dimensions, including the number and variability of outcomes from the complex
interventions and the degree of flexibility and tailoring of the intervention permitted.
From clinical observation it has become apparent that practices vary from department to
department, as do the outcomes seen from implementing various oedema treatments
(i.e. no change, oedema reduction, worsened oedema), and even those with
‘standardised guidelines’ require an element of personalisation, depending on multiple
patient factors such as presence of comorbidities and type of injury/condition. As
Campbell et al., (2000) acknowledge, “The evaluation of complex intervention is difficult
because of problems developing, identifying, documenting, and reproducing the
intervention.” They suggest a phased approach to evaluating complex interventions to

help researchers define clearly where they are in the research process.

Despite the uncertainty surrounding the most effective oedema treatment, it is widely
acknowledged that oedema prevention and early intervention are important, ensuring
that the recovery process is more complete and restitution more rapid, with fewer
complications such as pain, stiffness and contractures (Airaksinen et al., 1988, Byron
and Muntzer et al., 1986, Moberg, 1984).

The management of oedema is an area of hand rehabilitation where patients can take
responsibility for their care with an active role in implementing oedema treatments as
home therapy, following education and training from a hand therapist, which is a key
priority for the health service (Department of Health, 2013).

The overall aims of the research were to:
¢ identify the most relevant and responsive patient-rated and clinician-derived
measure for hand oedema
e to define and agree on a standardised manual for delivering oedema
interventions
e begin to test the feasibility, effectiveness and acceptability of two oedema

interventions.
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These aims were addressed through four projects which are covered in the six chapters
of this thesis.

Work package 1: A systematic review to examine the effectiveness of current oedema
assessments and treatment techniques in the hand (Chapters 2 and 3).

Work package 2: A cross-sectional survey and Delphi consensus method to describe
and agree on current best practice in assessing and treating hand oedema among hand
therapy experts (Chapters 4 and 5).

Work package 3: An observational study to assess the responsiveness of two clinician-
derived and two patient-reported outcome measures for hand oedema (Chapter 6).
Work package 4: A pilot randomised, single blind, controlled trial to compare
kinesiology tape and traditional oedema management techniques with compression and
traditional oedema management techniques in reducing post-traumatic/surgical hand

oedema (Chapter 7).

Before embarking on a programme of research which seeks to address these aims it is
important to consider the overarching approach taken to this field of research. As the
research focuses on questions surrounding evidence of effectiveness of different
methods to treat oedema and how it should be assessed a quantitative approach was
taken, a perspective which implies a positivist research paradigm. Bryman (2004)
identifies a paradigm as a cluster of believes and dictates which, for scientists in a
particular discipline influence what should be studied, how research should be done
[and] how results should be interpreted. A positivist approach relies on two
assumptions; that the universal laws can be studied and understood (ontology), and that
the world can be investigated objectively through experiment (epistemology) Carson et
al (2001). However, as an early career researcher with over a decade of experience in
clinical practice, and given the restrictions (time, experience and resources) of this
fellowship, it was acknowledged that taking a purist approach may but
counterproductive. For these reasons the philosophical stance was modified and a
pragmatic approach was adopted. Pragmatists recognise there are many different ways
of interpreting the world and undertaking research, that no single point of view can ever
give the entire picture, and that there may be multiple realities (Saunders et al 2012).

This approach allows for greater flexibility in choosing the ontological and
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epistemological stance and research design best suited to the research topic. It also
acknowledges that research is conducted in a real world environment (i.e a clinical
setting) in spite of its many limitations, in order to generate useful knowledge for
practice. Multiple methodologies were chosen in order to address the aims of the
research project. This programme of research culminates in a pilot randomized
controlled trial which looks at clinical effectiveness (amongst other things) of oedema
treatments. Clinical effectiveness refers to a pragmatic approach to measure the degree

of beneficial effect under “real world” clinical setting (Godwin et al., 2003).

This chapter has introduced some of the complexities surrounding oedema, a condition
which is not static but which alters over time, and researching a condition which lacks a
standardised diagnostic criteria, or established grading criteria. The lack of scientific
evidence to support the mechanism of action of treatments proposed to reduce hand
oedema further confounds these complexities, and highlights the many challenges of
research into oedema. It has also set out the overarching approach taken to this
programme of research. The next chapter will review the quality and quantity of existing

literature on the effectiveness of oedema treatments.
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Chapter 2 Treatment of hand oedema - systematic review

2.1 Introduction

This chapter will examine the quantity and quality of published evidence of
effectiveness of a range of hand oedema treatments and provide a synthesis of their
methodological quality, statistical conclusions and recommendations for clinical

practice.

The management of oedema after hand injury or surgery is a constant challenge for
hand therapists. The objective is to reduce oedema as quickly and effectively as
possible in order to focus therapy on more functionally related goals, such as return
to usual activity. “Oedema is glue” (Watson-Jones, 1955) highlights the challenges of
balancing the physiological healing process after injury with the need to maintain and

restore soft tissue length, function and joint motion.

Prolonged swelling can have a negative impact on joint range of motion, soft tissue
mobility, quality of scar tissue formation, function, strength and aesthetics of the
hand. These factors may delay a patient's recovery, meaning frequent and increased
outpatient appointments, delayed return to work, and difficulties with activities of

daily living and meaningful participation in functional roles.

Hunter and Mackin (1995) advocate a comprehensive treatment programme to
manage oedema, tailored to the individual needs of the patient and comprising a
combination of evidenced-based interventions. “The prevention and treatment of
edema [sic] are of paramount importance during all phases of management of the
injured hand”. (Hunter and Mackin, 1995)

Conventional treatment techniques used in this phase include massage, exercises

and compression. Compression for hand oedema is usually achieved through Lycra

gloves (Figure 2.1).
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Figure 2.1 Lycra compression glove

The garment acts as an external counter pressure (Zuther, 2009) which
compensates for the inelasticity of oedematous tissues and therefore improves

circulatory efficiency by facilitating venous and lymphatic flow (Zuther, 2009).

Elevation permits gravity to assist with the drainage of oedema from the distal limb
(Villeco, 2012). Elevation alone (Fagen, 2004) is not effective in reducing oedema,

but is recommended in combination with other modalities.

There are different styles of massage described for oedema. The more traditional
style involves ‘retrograde’ (distal to proximal) massaging. This effleurage technique
uses a firm ‘milking’ action, but has been questioned as potentially being too
aggressive for the lymphatic system to cope with (Villeco, 2012). Recent evidence
suggests that lighter massage may be preferable, with only minimal pressure in
order to traction the skin (Artzberger, 2011) (Artzberger and Priganc, 2011) This
style of massage should start and end proximally in order to clear lymph channels
proximally, and make way for fluid distributed distally. It is also referred to as manual
oedema mobilisation (MOM) (Artzberger and Priganc, 2011) and is complemented
by deep diaphragmatic breathing. MOM massage does not involve pressure and in
effect is more of a stroking action, where the therapist brushes the hand across the
skin with only enough force to gently drag on the skin to the point at which it creases.
Active exercises, which enable tendon gliding and muscular contractions, can act as
a pump which will assist with the flow of oedema away from the periphery. Exercises

can be completed in conjunction with other techniques to maximise the benefit.
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However, in certain circumstances, depending on the nature of the injury and/or
surgery, the patient’s hand movements may be restricted based on healing
timeframes, and if it is not possible to use other techniques, this immobilisation or
restricted movement phase can have a detrimental effect on oedema control.

Traditional methods (elevation, compression, massage) remain the mainstay of
standard therapy. However, the more recent introduction of kinesiology tape could
offer an alternative method to oedema management. Whereas in compression the
fluid is pushed proximally into the venous and lymphatic system (Palmada et al.,
1998), kinesiology tape, which is designed to mimic the elastic properties of the skin,
does the opposite, lifting the skin to allow greater interstitial space and encourage

lymphatic drainage.

The wave-like grain of the tape provides a pulling force to the skin and creates more
space by lifting the fascia and soft tissues under the areas where it is applied (Kase
et al., 2003). See Figure 2.2.

Figure 2.2. Effect of kinesiology on skin and sub-cutaneous structures
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Although available since the 1970s, kinesiology tape has primarily been used with
elite athletes for muscle recovery, joint stability, proprioception and pain relief, but
there is little evidence to support its use (Williams et al., 2012). When it was

originally developed for use on sumo wrestlers, one of its initial functions was to
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decrease congestion of lymphatic fluid under the skin through increasing lymphatic
motility.

This multi-functional tape can be applied anywhere on the face or body.

The benefit of using it on the hand, unlike an oedema glove, is that it leaves the
majority of the skin surface free for sensory feedback, which is essential for

functional use. It can also be worn in water.

As the tape is elastic and stretches up to 55-60% of its length, it allows for
unrestricted movement (Kase et al., 2003, Chang et al., 2010). Kinesiology tape is
becoming more popular for hand oedema management and is already widely used in
NHS clinical practice, despite a lack of empirical evidence regarding its effectiveness
(Thelen et al., 2008) and limited understanding of its mechanism of action (Stupik et
al., 2007).

The evidence on effectiveness of kinesiology tape in the management of sub-acute
oedema is very limited. Three studies have evaluated the effect of kinesiology taping
in sub-acute oedema. Only one paper focused on hand oedema and will be
discussed in this systematic review (Bell and Muller, 2013). The other two were
studies that used kinesiology tape to reduce acute/sub-acute oedema following leg-
lengthening surgery (Bialoszewski et al., 2009) and after open reduction internal
fixation (ORIF) of mandibular fractures (Ristow et al., 2014). Bialoszewski et al
(2009) found that both kinesiology tape and lymphatic massage reduced lower limb
oedema in patients post leg-lengthening surgery. However, the use of kinesiology
tape resulted in a statistically significantly (thigh lengthening p=0.02, calf lengthening
p=0.03, no mean difference or confidence intervals were presented) faster reduction
of the oedema compared to standard lymphatic massage. The authors of this study
concluded that due to the paucity of trials evaluating the effectiveness of kinesiology
taping in the treatment of oedema of the limbs, further prospective studies are
required. Ristow et al., (2014) found a statistically significant difference in the
kinesiology tape group (p< 0.001), but no confidence intervals were given. Both
studies had methodological weaknesses, including small, underpowered sample
sizes, lack of blinded assessors, lack of a sham application of tape in the control

arm, and unconventional application of tape for the management of swelling. Lack of
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detail in the reporting of the studies, such as method of randomisation, raises further

doubts about the quality.

Other controlled studies have been conducted which investigate the effectiveness of
kinesiology tape versus placebo or sham application or alternative (manual lymph
drainage or bandaging) in patients with acute oedema post-trauma (Nunes et al.,
2015), chronic venous insufficiency (CVI) (Aguilar-Ferrandiz et al., 2014) and
lymphoedema (Tsai et al., 2009, Smykla et al., 2013, Pekyavas et al., 2014, Malicka,
2014). Nunes et al’s., (2015) study found that kinesiology tape, when compared to
sham application, was ineffective (mean difference -2ml, 95% CI -28 to 32) in
reducing acute lateral ankle oedema. Nunes et al., (2015) recommend the
application of kinesiology tape for more than three days, and at different phases of

the inflammatory process.

In contrast, Aguilar-Ferrandiz et al., (2014) found a statistically significant reduction
in lower limb foot and ankle oedema in the kinesiology taping group in women with
chronic oedema from CVI (right foot mean difference 0.76cm p=0.02 95% CI 0.56-
0.92, left foot mean difference 0.68cm p=004 95% CI 0.14-1.28, right ankle mean
difference 1.07cm p=0.01 95% CI 0.04-2.1, left ankle mean difference 1.29cm
p=0.01 95% CI 0.31-2.29). However, a second study with a similar group showed no
effects of kinesiology tape. Studies investigating kinesiology tape with lymphoedema
(Morris et al., 2013) reported conflicting results regarding its effectiveness. However,
three of these studies (Tsai et al., 2009, Smykla et al., 2013, Malicka, 2014) were
pilot trials, and therefore not powered to detect superiority of treatments. Smykla et
al (2013) reported no statistically significant difference between kinesiology tape and
decongestive bandaging (p=>0.05). Malicka (2014) reported a statistically significant
difference in favour of kinesiology tape (p=<0.01) however did not report confidence
intervals. Tsai et al (2009) found no statistically significant difference between
kinesiology and decongestive bandaging (p>0.05) at any time point in their study but
report that limb circumference (forearm) and water composition was “significant” at
the p=<0.05 level in both groups. They present mean and standard deviations but no
confidence intervals or precise p values. They also report acceptance of K-tape was
better than the bandage, benefits included longer wearing time during the day, less

difficulty in usage, and increased comfort and convenience (p<0.01), however
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kinesiology tape caused more wounds than the bandage (p=0.01). Again, no

confidence intervals were presented.

The above studies included participants with oedema of varying aetiology and/or
type (acute, sub-acute, chronic). Therefore, due to this heterogeneity, it is not
possible to extrapolate the effects of kinesiology taping to sub-acute hand oedema
after trauma or surgery. The sub-acute phase of oedema offers a window of
opportunity where potentially problematic oedema can be treated before it
progresses into the chronic phase. In contrast, lymphoedema and CVI are conditions
of a chronic nature that are characterised by irreversible overloading or damage to
the lymphatic system. The conflicting results could indicate that kinesiology tape may
not be universally effective at facilitating lymphatic drainage across all phases. Other
possible explanations for these results could lie in the variation and responsiveness
of methods used to measure the change in oedema, which makes comparison or
pooling of results difficult. A further reason is that kinesiology tape may only be
effective in changes at a cellular level, and not the volume of the limb itself. Poor
methodological quality of these studies must also be considered and could account

for the results obtained.

This is the first systematic review examining the effectiveness of hand oedema

treatments which aims to address a knowledge gap in the current literature.

2.2 Methods

A systematic review using PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-analysis) recommendations (http://www.prisma-

statement.org/index.htm) (Moher et al., 2009) was carried out.

The review protocol was prospectively registered (CRD42015026836) on the
international Prospective Register of Systematic Reviews (PROSPERO) website
http://www.crd.york.ac.uk/PROSPERO .
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2.2.1 Search strategy

The electronic databases: The Cochrane Library (Wiley InterScience), MEDLINE (via
Ovid), EMBASE (via Ovid), AMED (via Ovid), CINAHL (via EBSCO), SPORTDiscus
(via EBSCO), PEDro (Physiotherapy Evidence Database)- Allied Health Evidence,
Trial registers — Cochrane Central Register of Controlled Trials (CENTRAL) and the
WHO International Clinical Trials Registry Platform from inception to August 2015
were searched using the following search terms: *EDEMA THERAPY/, exp
EDEMA/TH [TH=Therapy], (hand ADJ edema).ti,ab, (oedematous ADJ hand).ti,ab,
*CRYOTHERAPY/, *RADIUS FRACTURES/, *FINGERS/, *HAND/, *\WRIST/ OR
*WRIST JOINT/, [Limit to: (Language English) and (Age group Adult) and Humans]
Additional references were searched for by examining the reference list of retrieved
studies.

2.2.2 Eligibility criteria

Criteria for inclusion were: English language, randomised controlled or controlled
trials with adult participants where sub-acute* swelling, following a recent upper limb
musculoskeletal or neurological injury (including hemiplegic stroke** if all other
criteria were met) or post-surgery (i.e. orthopaedic, plastic), was treated. Active
treatment had to have occurred during the sub-acute phase and included:
compression, rest, cryotherapy, ultrasound, elevation, manual lymph drainage
techniques, massage, CPM (continual passive motion), kinesiology taping or any
other method deemed appropriate. The control group had to have received placebo
treatment, sham application of tape or compression, different styles of massage or
any other intervention as a comparator to that of the intervention group. Primary
outcome had to be assessed using any clinician-derived tool or method and/or
patient-reported method of assessing oedema to express swelling as a

measurement of volume in cm or ml or a severity scale.

*sub-acute refers to swelling that is present after the initial acute inflammatory phase

of ~3-5 days and which persists into the fibroplastic phase between 2-6 weeks.

**In contrast to lymphedema, in hemiplegia the lymph vessels of the hand are intact
and functional and theoretically, there should be no obstruction to the removal of
oedema fluid. It is a complication of stroke and can often subside spontaneously

which matches the characteristics of oedema post-surgery or hand trauma.

35



Chapter 2 Treatment of Oedema- Systematic Review

Studies were excluded if: i) they used animals or human populations where oedema
was at an organ or cellular level; ii) studies using participants with oedema due
exclusively to pregnancy; or iii) studies which only measured acute oedema (day 0-
14 post-surgery or trauma) or chronic oedema (around 3 months post-surgery or
trauma). Studies which only used a medicinal product or invasive methods to treat
the oedema (such as cortisone injection and anti-inflammatory drugs) were also

excluded.

2.2.3 Screening

One reviewer (LM) read the titles of all citations retrieved from electronic database
searches and removed all citations which were not related to the treatment of
oedema. Abstracts of the remaining articles were screened to check for eligibility by
one reviewer (LM). Full text articles were obtained for all abstracts meeting the

inclusion criteria.
2.2.4 Eligibility

After reading the full text article, if the eligibility was uncertain, a second reviewer
(CJH) reviewed the article to determine its eligibility using the agreed inclusion and

exclusion criteria.
2.2.5 Inclusion in analysis

All articles passing the screening and eligibility check were included in the

systematic review and subsequent analysis.
2.2.6 Data extraction

Data extraction from the included studies was done by the lead author (LM) using a
purposely designed standardised data extraction form. This form summarised details
on study design, sample, interventions, outcomes and results. See Appendix A for a

copy of the data extraction form.

On occasions when there was doubt over the interpretation of the data being
extracted, a second reviewer (CJH) completed the data extraction independently,

using the same form, to verify understanding and clarity of extracted data.
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Each included study was assessed for quality, using the guidelines developed by
MacDermid in the Structured Effectiveness Quality Evaluation Tool (MacDermid,
2004). See Appendix B for a copy of the SEQES. The scale consists of 24 items
covering study question, design, subjects, interventions, outcomes, analysis and
recommendations, and uses a 0-2 ordinal rating scale with 48 points maximum. A
score of 2 means that the criterion was fully met, 1 = partially met and O = criterion
not met. To assess for risk of bias, two reviewers independently rated each paper at
study level in accordance with the evaluation guidelines recommended by
MacDermid (2004). This 24-question checklist covers seven key components of risk
of bias, including adequacy of randomisation and concealment of allocation, blinding
of patients, healthcare providers and outcome assessors, extent of loss to follow-up,
and analysis. Each of the 24 items has detailed descriptors, and scores can be
summed into an overall score of methodological quality. Any disagreements between

the reviewers were resolved by discussion.
2.2.7 Grading of evidence

The strength of the body of evidence was assessed using the Grading of
Recommendations Assessment, Development and Evaluation (GRADE) guidelines
(Meader et al., 2014), which assesses the risk of bias, publication bias, imprecision
(random error), inconsistency and indirectness. This final score is based on scores
from four categories of evidence: quality, consistency, directness and effect size.
High = at least 4 points overall, moderate = 3 points, low = 2 points and very low = 1
point or less. Low and very low categories can be combined, and were done so in

this systematic review.
2.2.8 Evidence synthesis

The 11 included studies were grouped according to patient population: patients with
sub-acute oedema as a result of a musculoskeletal trauma or surgery, and patients
with sub-acute oedema as a result of a hemiplegic stroke. This formed the basis of
how we analysed and reported our results in this systematic review. However, the
combination or transformation of results for meta-analysis was not possible because
of differences in the methods of reporting results or heterogeneity of interventions

and outcomes assessed.
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Figure 2.3 PRISMA 2009 flow diagram
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2.3 Results

The initial search identified 168 articles for which titles and abstracts were screened.
A total of 11 studies met the inclusion criteria and were included in the review. See
Figure 2.3 for PRISMA flow diagram. The study characteristics of all 11 studies are

summarised in Table 2.1.

Quiality scores ranged from 23 to 41 points out of 48 on the MacDermid Evaluation
tool (2004). Flowers (1988) scored the lowest and Knygsand-Roenhoej and Maribo
(2011) scored the highest (see Table 2.2 Quality assessment scores table). When
these studies were assessed using the GRADE system (Meader et al., 2004), the
scores ranged from 0 to 3. In keeping with the scored for SEQES (MacDermid 2004),
Flowers (1988) (along with Kuppens et al., (2014) and Bell and Muller (2013)) scored
zero points and Knygsand-Roenhoej and Maribo (2011) scored the highest of all 11
studies, again with 3 points. Sample sizes ranged from 8 to 128 patients. There were
a total of 489 participants across the 11 studies, whose ages ranged from 18 to 85

years.

A total of 16 interventions were described, including kinesiology taping, massage
(retrograde and intermittent), normal functional use, strengthening, manual lymph
drainage, elevation, high-voltage pulsed ultrasound, cryotherapy, neuromuscular
stimulation, positioning/splinting, active/passive exercises, and compression which
was administered in numerous forms: string wrapping, Isotoner glove, intermittent

pneumatic compression or Coban™,

All studies used either circumferential measurements (in cm or mm) or volumetry
(ml) to express volume. Two studies (Guidice, 1990, Faghri,1997) used both; two
studies (Flowers, 1988, Bell and Muller, 2013) used circumferential measurements
alone; the other seven studies (Knygsand-Roenhoej and Maribo, 2011, Kuppens et
al., 2014, Griffin et al., 1990, Haren et al., 2000, Haren and Wilberg, 2006, Meyer-
Marcotty et al., 2011, Roper et al., 1999) used volumetry.

Four studies (Knygsand-Roenhoej and Maribo, 2011, Griffin et al., 1990, Meyer-
Marcotty et al., 2011, Roper et al., 1999) used the same method of analysis: mean
volume of oedema (ml). Some authors (Flowers, 1988, Guidice, 1990, Faghri, 1997)

used percentage change (ml and mm), others used a variety of mean difference,
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median decrease, median circumference and presence of oedema duration in

weeks.

Only three of the 11 studies examined similar intervention (Knygsand-Roenhoej and
Maribo, 2011, Haren et al., 2000, Haren and Wilberg, 2006). They assessed the
effectiveness of manual lymph drainage (MLD)/ manual oedema mobilisation (MOM)
versus standard treatment. Although these interventions use different terminology,
they essentially comprise very similar techniques and clinically the terms are often
used interchangeably, including light massage (in a proximal to distal direction),
some form of compression (low stretch bandages or a glove), elevation, exercises,
and breathing techniques; this is why they have been grouped together during

analysis.

These studies (Knygsand-Roenhoej and Maribo, 2011, Haren et al., 2000, Haren
and Wilberg, 2006) used the same outcome measure, the volumeter (ml), but
different methods of analysis (mean difference, median decrease and mean volume)
when expressing their outcomes, which means we are unable to pool their results for

meta-analysis.
2.3.1 Trauma/surgery

Retrograde massage vs string wrapping vs continuous massage and string

wrappings vs intermittent massage and string wrapping (Flowers, 1988)

This study scored the lowest mark on both the SEQES (MacDermid, 2004) (23/48)
and the GRADE (Meader et al., 2014) (0/4) quality assessment tools.

A combination of string wrapping with massage is consistently more effective in
reducing circumferential digit oedema than either massage or string wrapping alone.
Continuous massage (with string wrapping) was shown to be superior to continuous
massage (with string wrapping), as this gave the greatest average circumferential
reduction in oedema (3.46%) compared to other methods. A Wilcoxon test
demonstrated a statistically significant difference between the two types of massage
with string wrapping (p= 0.05). There was no statistically significant difference
between string wrapping and retrograde massage when done in isolation, both
techniques showing the smallest average circumferential reductions of 1.35% and

1.74% respectively.
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Elevation and continual passive motion (CPM) vs elevation alone (Guidice, 1990)

Continuous passive motion with elevation resulted in a significantly greater reduction
of hand oedema than elevation alone, authors did not qualify whether this was
clinical or statistical significance. However, the reduction in oedema in this group
generally returned to pre-treatment levels within 24 hours. This was the only study
which had a mixed group of patients, whose oedema was from either a traumal/injury
or paresis. Findings for the total group were similar to a subgroup analysis of the
cerebrovascular accident (CVA) group (n=11), and whilst the author suggests that
CPM and elevation is an effective treatment to reduce hand oedema for patients with
hemiplegia after CVA, the results do not support this, given the short-term and
reversible reduction in hand oedema. The authors also found that the greater the
amount of pre-treatment oedema and time after the onset of the oedema, the greater
the treatment effect. This study had a low quality rating with a score of 26/48 on the
SEQES (MacDermid, 2004) and 1/4 on the GRADE system (Meader et al., 2014).

High-voltage pulsed current (HVPC) vs intermittent pneumatic compression (IPC) vs
placebo HVPC (Griffin et al., 1990)

In this study of moderate quality (SEQES (MacDermid, 2004) 29/48, GRADE 1/4
(Meader et al., 2014)), volume measures were taken before and after a 10-minute
rest period and after a 30-minute treatment of either HVPC, IPC or placebo HVPC
(an identical machine was switched off without the participant being aware). There
was no statistically significant difference between the pre and post-rest hand volume
(mean change 0.13ml -3 to 8ml range) in 30 subjects (p=0.7). Therefore, the authors
conclude that patient activity prior to the treatment session did not affect the
measurement. There was a statistically significant difference between IPC and
placebo HVPC in favour of the IPC treatment (p=0.004). No significant difference
was found between IPC and HVPC (p=0.4). The difference between HVPC and
placebo HVPC did not reach statistical significance (p=0.036), but the authors report
this finding as clinically significant. Overall, IPC gave the best result, with a 2-3%

reduction in oedema from post-rest values.
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Manual lymph drainage (MLD) + conventional therapy vs conventional therapy alone
(Haren et al., 2000, Haren and Wilberg, 2006)

Both studies were by the same lead author with similar cohorts who had distal radius
fractures requiring external fixator (Haren et al., 2000) or plaster and/or external
fixation (Haren and Wilberg, 2006). The latter study also specified at least a 40ml
difference between the volume of the injured and uninjured hand in order for the
patient to be eligible for the study. Both studies were of moderate quality, with Haren
(2006) scoring the second highest SEQES (MacDermid, 2004) score of all 11 studies
(34/48) and 2/4 on the GRADE (Meader et al., 2014). Haren et al., (2000) scored
slightly lower on both tools (SEQES (MacDermid, 2004) 28/48 and GRADE (Meader
et al., 2014 1/4).

In the Haren et al., (2000) study a statistically significant difference in hand volume
was seen, with a lesser degree of oedema in the group treated with MLD at the first
two measurements (day 3 and 17 after removal of external fixator). They recommend
that oedema treatment should be initiated during early fracture healing, as patients in
the MLD group will have less oedema at an earlier post-traumatic stage compared
with the conventional treatment, which reduces the risk of oedema-associated
complications. Patients in the MLD group were seen a mean of three more times
than the control group. The authors defend this as being necessary as they were
adding MLD to conventional therapy and not trying to replace it, which may explain
why they do not recommend MLD for all patients after fracture distal radius, but as

complementary to conventional treatment when oedema is troublesome.

In the Haren and Wilberg (2006) study, both groups had a reduction in oedema after
treatment. A statistically significant difference in oedema reduction was seen, with a
large overall reduction in the experimental group at the first measurement (p=0.005).
At the second measurement a greater reduction was observed in the experimental
group, but this was not statistically significant. The authors concluded that MLD
should be used as complementary to conventional therapy when there is excessive
oedema. However, as the sample size was relatively small (n= 51), the confidence

intervals were very wide, indicating poor precision in their estimates.
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Manual oedema mobilisation (MOM) + conventional therapy vs conventional therapy
(Knygsand-Roenhoej and Maribo, 2011)

This study scored the highest on both quality assessment tools (SEQES
(MacDermid, 2004) 41/48, GRADE (Meader et al., 2014) 3/4). Despite these scores,
the study is still classed as being of moderate quality, as the authors did not fulfil
important criteria to score maximal points in the quality assessment questions. Both
groups had a statistically significant difference in oedema reduction between
inclusion in the study and penultimate follow-up (9 weeks). However, there was no
statistically significant difference in any outcome between groups. Therefore, the
authors conclude that using conventional therapy with or without the addition of
manual oedema mobilisation is satisfactory in treating oedema. However, as the
MOM group had 20% fewer sessions (not statistically significant p=0.13) compared
to the control group who had conventional therapy alone, this is recommended for
sub-acute oedema. At no other time point was the volume difference between the

groups statistically significant.

Table 2.3 compares the content of MOM as described by Knygsand-Roenhoej and
Maribo (2011), and MLD as described by Haren et al., (2000, 2006).

Cooling compression vs cryotherapy (Meyer-Marcotty et al., 2011)

In this study of low quality (SEQES (MacDermid, 2004) 27/48, GRADE (Meader et
al., 2014) 1/4), there was no statistically significant difference between groups in
terms of volume change over time. However, the authors do not report p-values.
Volume of the wrist and forearm tended to be lower in the experimental group from
pre-op to day 1 post-arthroscopy; however, this reduction (35ml) was not statistically
significant. The control group had a small but not statistically significant increase in
volume during the same time period (22ml). In both groups, volume remained
relatively unchanged from pre-op to day 21 post-arthroscopy, with a reduction of just
13ml in the experimental group and a 15ml increase in the control group.
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2.3.2 Cerebrovascular accident (CVA)

Neuromuscular stimulation (NMS) and usual activities vs elevation and usual
activities (Faghri, 1997)

In a group of eight post-CVA patients with visible hand oedema, 30 minutes of NMS
was found to be more effective at reducing oedema than 30 minutes of elevation.
Both groups were also instructed to carry out their usual activities, which included
treating oedema. No details were given on these ‘other’ oedema treatments and
whether they were standardised across both arms of the trial. It is therefore difficult
to ascertain whether the reduction in oedema was purely due to the NMS. This
factor, amongst others, contributed to a moderate quality rating (SEQES
(MacDermid, 2004) 30/48, GRADE (Meader et al., 2014) 1/4). Hand and arm
volumes, using a volumeter and circumferential measures of hand and arm girth,
were taken immediately after 30 minutes of experimental and control interventions.
However, the reduction seen after NMS had returned to pre-treatment levels within
24 hours. The investigators confirm there was no carry-over effect of the sequence

of treatments or days of treatment for either intervention.

Intermittent pneumatic compression and standard physiotherapy vs standard

physiotherapy (Roper et al., 1999)

This study of moderate quality scored 29/48 on the SEQES (MacDermid, 2004) and
1/4 on the GRADE (Meader et al., 2014) quality assessment tools. In the
experimental group, the addition of intermittent pneumatic compression to the
standard physiotherapy brought about no change in mean hand volume after
treatment. In the control group a decrease of 3.2 ml was seen after treatment;
however; this was not statistically significant (p=0.69). The authors indicate that IPC
at this pressure and duration cannot be recommended. They advocate that oedema
can resolve spontaneously without any active intervention, which was highlighted in
n=17 participants who failed to reach the volume criteria after the second week of
assessment (<20ml between unaffected and affected hand volume), and therefore
became ineligible to take part for the study as their oedema had resolved.
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Kinesiology tape and standard OT and PT vs standard OT and PT (Bell and Muller,
2013)

This study had a low quality rating, scoring 26/48 (SEQES (MacDermid, 2004)) and
0/4 (GRADE (Meader et al., 2014)). Eight of the nine (88%) patients in the

experimental group had a reduction in oedema, with one patient having an increase

in oedema. The reductions at both the MCPJ and wrist level were small and there
was no statistically significant difference between the two groups. In the control
group, a median negative change indicated oedema worsened over the 6-day trial,
despite the patients receiving therapy which included positioning, active and passive

exercises.

Preventative measures and progressive treatment vs standard care (Kuppens et al.,

2014)

This is the only study which did not present oedema as a volume
(difference/mean/change) or circumference. The authors measured both of the
patient’s hands and obtained the difference in overflow using a volumeter between
the paretic and non-paretic hand. This percentage was adjusted for mean
differences in right and left hand volumes in healthy people before being converted,
using an arbitrary cut-off point of 2 SD of the population score, into the
presence/absence and duration of oedema. The presence of oedema was then
further categorised into hospital-acquired oedema; oedema present at first
measurement; and rehab centre-acquired oedema (oedema which first presented
itself after admission, and therefore assumed as rehab centre-acquired). The
incidence of hand oedema and hospital-acquired oedema was statistically significant
between groups (p<0.01). Also, the incidence of rehab-centre acquired oedema was
statistically significant between groups (p<0.05). The duration of hand oedema
between groups and in those with hospital and rehab centre-acquired oedema was
also statistically significant (p<0.01). These results may have been attributed to the
fact there was a statistically significant baseline difference between the groups in
terms of age. The longer duration of oedema could be caused by the fact the
experimental group had the worse prognosis (hand function/age/duration of

oedema). This study had a low quality rating, scoring only half of the available 48
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points on the SEQES (MacDermid, 2004) and 0/4 on the GRADE (Meader et al.,
2014) tools.
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Author/ Study Patients Outcomes Experimental Control Timing of Results Conclusion
Date Design Measured Intervention follow-up
Trauma/Surgery
Flowers Cross | Patients with | Circumferential | A).Traditional retrograde Immediately Average circumferential reductions (%) A combination of string
(1988) over generalised | measurementat | massage after treatment. | (A)Retrograde massage 1.35% wrapping with intermittent
trial hand the middle level | Stroke distal to proximal over (B)String wrapping 1.74% retrograde massage is
oedema due | of the PIPJ entire length of affected digit (C)Continuous massage with string-wrapped | consistently more
to: hand or using a Jobst with a firm milking action using digits for 5 mins 3.46% effective in reducing
wrist injury, | tape measure. baby powder as lubricant. (D)Intermittent massage of string wrapped digit | circumferential oedema in
surgery, PIPJs were Continuous strokes for 5 for 5 mins 2.95% digits than either massage
pregnancy or | marked with a minutes. or wrapping alone.
Venous fine-tip pen B).String wrapping No significant difference between string
stenosis before each Coiling #36 ball twine around wrapping and retrograde massage.
(n=14) treatment. digit from nail bed to web ANOVA showed a significant difference existed

Proximal edge
of tape measure
placed over pen
mark. PIPJs
held in
comfortable end
of range
extension.

space. Each successive loop
placed directly next to
preceding loop with no gaps
for 5 minutes. Snug but not
tight.

C).String wrapping with
continuous

superimposed retrograde
massage

Apply string wrapping as in (B)
with (A) performed over the
string for 5 minute.

D).String wrapping with
intermittent superimposed
retrograde massage.
Massaging the string wrapped
digit for 20 strokes. String
wrapping removed rapidly and
reapplied immediately and

between treatments (P= <.001)
Wilcoxon test significant differences between
the 4 techniques, except between A and B.

C>A (P = .01)
D>B (P = .01)
C>D (P = .05)

1st digit treated showed greatest circumferential
reduction.

Order of digit treated had no significant bearing
on outcome.
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Author/ Study Patients Outcomes Experimental Control Timing of Results Conclusion
Date Design Measured Intervention follow-up
followed by another 20 strokes
for 5 minutes.
Guidice Cross | Patients with | 1). Elevation and | Elevation Immediately Elevation alone CPM with elevation | Measures of oedema that
(1990) over upper Circumferential | 30 minutes of | alone (30 after treatment. | Change Score (SD)/ | Change score (SD)/% | were reduced following
trial extremity measures (mm) | continual minutes) % change(SD) Change (SD) CPM and elevation
injury/surger | of proximal passive supine on generally returned to pre-
y more than | phalanx of most | motion. flat surface, Circum 0.6mm (0.6) / | Circum 1.4mm (0.9)/ | treatment level within 24
4 weeks ago | visibly Extension and | limb 0.8mm (0.8) 1.9ml (1.2) hours.
or 4/52 after | oedematous flexion of D2-5. | maintained The greater the time after
onset of finger Wrists on stand at Volumeter 6.1ml (9.5) | Volumeter 14.5ml (8.4) | onset the greater
upper 2). Finger supported with | 30° shoulder /1.1ml (1.8) 127.ml (1.6) treatment effect.
extremity stiffness universal wrist | abduction, , ) , o The greater the amount of
paresis determined by | splint provided | 30 ° CPM with elevation resulted in a significantly | pre.treatment oedema,
(n=16) PROM of MCPJ | with ~ CPM | shoulder greater reduction of hand oedema than the greater the treatment
flexion using machine flexion and elevation alone. effect.
goniometer and | during 70° elbow _ 30 minutes of CPM with
200g constant treatment. flexion. Sequence effects were not 3|gn|lf|cant for limb elevation resulted in
force gauge Wrists measures of hand volume and finger a significantly greater
applied for 5 supported circumference. reduction in hand oedema
seconds W't.h Small to moderate (.2 and .3) +ve relationship than 3.0 minutes of
3). Volumeter universal (between treatment outcome and time after elevation alone.
(mL) Average of wrist splint o , Findings for total group
2 successive provided onset)l for reduction in hand volume following similar to sub group
volumetric with CPM elevation alone. analysis of CVA (N=11)
measures of maghine Almost no relationship was found for hand grouplsuglgests CPM with
affected hand during , . . elevation is an effective
treatment. volumeland fmggr C|rcu.mferenlce following treatment to reduce hand
CPM ywth eIevaltlon or finger circumference oedema for patients with
followina elevation alone. hemiplegia after CVA.
Griffin (1990) | RCT Patients with | Volumeter (mL) | High Voltage | Placebo Post rest (10 Pre- rest Postrest | Post Rx | No change occurred after
traumato1 | Measured Pulsed HVPC. minutes) and rest period therefore
upper affected and Current Dispersive post treatment Placebo- HVPC Placebo- | Placebo- | concluded that patient
extremity at | unaffected side | (HVPC) n=10. | electrode HVPC HVPC activity prior to session

48




Chapter 2 Treatment of Oedema- Systematic Review

Author/ Study Patients Outcomes Experimental Control Timing of Results Conclusion
Date Design Measured Intervention follow-up
least 2/52 pre-rest. 10 1 electrode was (30 minutes) Unaffected hand 572.1 (SD | 570.8 (SD | did not affect
before study | minutes rest over MN, other | disconnecte | measure-ments | 512.2 (SD 104.1) 109.9) 109.5) measurement.
participation | with arm at over UN, d without the Affected hand Wide variability in HYPC
and with heart level and | dispersive subject’s 573.1 (SD 111.2) and IPC in amount of post
clinically patient seated, | electrode knowledge. HVPC HVPC treatment change 0-15ml
significant 2nd dorsolumbar HVPC 5563.3 (SD | 547.0 (SD | Hypothesis rejected.
(visually measurement. region of back. Unaffected hand 73.8) 73.0) Pre-rest and post-rest
detectable 30 minutes Intensity 507.3 (SD 54.2) hand volumes in 30
swelling of treatmentthen | adjusted to Affected hand subjects not significantly
sufficient 3rd volumetric produce 553.7 (SD 75.0) different (Wilcoxon test
magnitude to | measurement of | observable IPC IPC P=.761)
be affected hand. and IPC 558.4 (SD | 550.7 (SD | Mean change between
considered a maintainable Unaffected hand 92.1) 92.1) pre-rest and post-rest=
problem) muscle 503.8 (SD 82.9) 0.13ml (-3 to 8ml)
hand contracture of Affected hand Post-treatment volume:
oedema FLP/FPB and 557.4 (SD 92.4) KW test significant
judged by 1 dorsal difference between IPC,
PT. (n=30) lumbricals) 8 placebo and HVPC
(twin) pulses groups (P .011)Wilcoxon
per second rank sum significant
alternating difference between IPC
between 5 and placebo (P=0.004)
seconds UN No significant difference
and 5 seconds between placebo and
MN. HVPC (P= 0.446)
Difference between HVPC
and placebo HVPC did
not reach statistical
significance (P=.036)
Haren RCT Patients with | Volumeter (4 10 MLD Elevation, 3,17, 33,68 Experimental Group Control Group Oedema treatment should
(2000) distal radius | measurements) | treatments- active, days after Mean (SD) Mean (SD) be initiated during early
fractures difference in light surface passive removal of differences between | differences between | fracture healing
requiring an | volume massage exercises external fixator. volume measures volume measures
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Author/ Study Patients Outcomes Experimental Control Timing of Results Conclusion
Date Design Measured Intervention follow-up
external calculated inmL | proximal to and (ml) of injured and (ml) of injured and | Patients in MLD group will
fixator between distal + compression uninjured hand uninjured hand have less oedema at an
(n=26) uninjured and Elevation, with elastic Day 3 Day 3 earlier post traumatic
injured. Water of | active, passive | bandages 39 (SD 12) 64 (SD 41) stage compared with
room exercises and | (Elastomull) conventional treatment,
temperature. compression | during ex-fix Day 17 Day 17 which reduces risks of
with elastic period then 27 (SD 9) 50 (SD 35) oedema associated
bandages tubigrip or complications.
(Elastomull) isotoner Day 33 Day 33 MLD not proposed for all
during ex-fix glove after 19(SD 9) 35 (SD 26) patients with hand
period then removal of oedema after # DR but as
tubigrip or ex.fix. Use Day 68 Day 68 complementary to
isotoner glove | of hand 12 (SD 11) 24 (SD 20) conventional treatment
after removal | encouraged 95 % Cl of mean differences between group: | When oedemais
of ex.fix. Use | as much as Dav 3: 0 6- troublesome.
. ay 3:0.6-49.5
of hand possible, Dav 17- 2.2-43.4
encouraged as | verbal yl.e.c49.
much as instructions Day 33:-0.3-31.5
possible, and written Day 68: -1.0-24.2
i\|lqesrtt:3|ctions ?gfﬂrélg me A significant difference in hqnd volume, with
and written alesser d_egree of oedema in the group
programme for treated with MLD, was recorded at the first 2
HEP. measurements.
Probability at first measurement P = 0.04
(n=26) 2" measurement P = 0.1 and 4"
measurement P=0.2
Haren RCT Patients with | Volumeter with | First 6 Conventional | 2nd Pre Treatment Post treatment Study supports the use of
(2006) distal radius | water heated to | treatments treatment of: | measurement Experimental Experimental MLD as complimentary to
fracture room included 40 elevation, 60 days after Median normal size 1st measurement conventional therapy
treated with | temperature. minutes of active and inclusion (49-71) | before trauma 545ml | Median decrease when there is excessive
plaster or Uninjured hand | MLD in resistive for Experimental | (95% CI 372- 595) injured hand oedema.
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Author/ Study Patients Outcomes Experimental Control Timing of Results Conclusion
Date Design Measured Intervention follow-up
external measured first. | additional to exercises group and 56 30ml (95% CI 10-55)
fixation with | Hand conventional (hand and days (32-63) Control Control
oedema of dominance treatment of: wrist) and after inclusion Median normal size Median decrease
hand and estimated to be | elevation, compression | for control before trauma 453ml | injured hand
wrist of more | 3.43% larger active and (oedema group. (95% Cl 343-637) 20ml (95% CI -10-45)
than 40mL than non-dom resistive glove- night
difference hand according | exercises and day until 2" measurement
between to standard (hand and 1st Experimental Median
volume of | techniques. All | wrist) and measuremen decrease injured hand
uninjured other oedema compression | ) 40ml (95% CI 10-90)
andinjured | measurements | (oedema Verbal and
hand (using | were madeon | glove-night | written Control
volumeter) injured hand and day until | instructions ;
(n=51) and compared 1st (HEP) Me dian decrease
injured hand
to pre-treatment | measurement) | Encouraged 35ml (95% Cl 15-80)
volume of Verbal and to use hand °
injured hand. yvrltten . as mych as Statistically significant difference in oedema
instructions possible. T o
(HEP) reducyon with a large overall reduction in the
Encouraged to experimental group at 1st measurement (P=
use hand as 0.005)
much as At 2n measurement a greater reduction was
possible. : . .
seen in the experimental group but this was
not statistically significant.
Knygsand- RCT Patients with | 1). Volumeter. Isotoner glove | Elevation 1,3,6,9 and 26 Pre treatment Post treatment (9 Tendency for MOM group
Roehoegj unilateral Standardized (25- 35mmHg | Compressio | weeks after weeks) to receive 20% fewer OT
(2011) post distal volumeter pressure) full | n: Coban inclusion in . session (oedema and
radius protocol time (except | (digits to study. Modified MOM Modified MOM group | other treatments) than the
fracture, recommended | for hygiene proximal group (n=14) Mean | 12.1 (0.2, 24.1) control group, however
bythe AGHT | @nd massage), | wris) (95% CI) not S.S (P= 0.13)
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Author/ Study Patients Outcomes Experimental Control Timing of Results Conclusion
Date Design Measured Intervention follow-up
treated with | with 2 regular Functional 86.8 (73.0, 100.6) Either approach is
POP/ modifications: therapy : retraining- satisfactory (statistically
internal or water ROM/strength | solitaire in Control Group significant difference in
extenal | temperature 23- | ening HEP. | elevation for (n=15) Control group oedema reduction
fixation with | 940 ang patients | MOM: deep | 10 minutes + 96.3 (83.0, 109.7) 28.3(16.8, 39.8) between inclusion and
subacute were standing. d|aphr§gmatlc regular last follow up in both
oedema 4- 2). AROM- PV breathing, therapy h h
10 weeks ) exercises (ROM/Stren groups) however as the
distance : : MOM group had fewer
after trauma/ (proximal to gthening) ' group he
surgery and (average of D2- distal), + Flowtron sessions, this is
with a D5) and thumb | terminus intermittent recommended for sub-
60mL+ in opposition3). stimulation, compression acute oedema.
volume Pain using VAS | axillary system for
difference 4). ADL’s using | stimulation 20 minutes.
between the | custom (uninvolved Isotoner
upper designed side 1), MPP | glove (open
extremities | pilateral activity | Stimulationto | fingers) night
(n=30) questionnaire involved upper | only (25-
(QBA) and extremity, light | 35mmHg
structured ‘sk’ln tractionin | pressure)
. . U’ shape
mterwewg massage, low
5). Perceived stretch
performance bandage
and satisfaction system (if
using the COPM needed),
(2+ change= exercising and
clinically exercising
important) during
massage.
Meyer- RCT Patients 1). Pain- VAS 10 minutes of | Apply Day 1,8 and 21 | Volume of wrist and forearm tended to be lower | No difference between
Marcotty undergoing | (0-10) + pain cooling- cryotherapy | after in experimental group from pre-op to Day 1: both study groups in
(2011) elective wrist | diary compression | of either arthroscopy. 967 +/- 24ml to 932 +/- 34 ml (Not S.S)
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Author/ Study Patients Outcomes Experimental Control Timing of Results Conclusion
Date Design Measured Intervention follow-up
arthroscopy | 2). ROM- period prior to | mode (cool The control group had slight but not significant | terms of volume change
for TFCC Extension, sterile packs or increase in volume: over time.
lesions, flexion, radial prepping of crushed ice) 890 +/- 36ml to 912 +/- 38ml
intra-carpal | and ulnar arm. Cryo-cuff | wrapped in No significant effect on
ligament deviation and applied to towel to Volume unchanged from pre-op to Day 21 (Not | hand volume, pain, ROM
ruptures and | pro/supination) | operated wrist. | operated S.S): or DASH scores between
or damage using 30mmHg wrists. No Experimental: 967 +/- 24ml| Vs 954 +/- 25ml groups over a 3 week
to the wrist | goniometer. pressure. 3x | time interval Control: 890 +/- 36ml Vs 905 +/- 33ml period.
cartilage Overall global 10 minutes for | or frequency
(n=54) ROM = 22 days (at given just
summation of 3 | least twice PRN.
different daily)
directions of
motion
measured from
dorsum of wrist.
3).Water
displacement
with volumeter.
Displaced water
collected and
expressed in
mL. Water
temperature 28°.
4). DASH 0-100
score.
CVA
Faghri CT Patients with | 1). Volumeter. Neuromuscula | Elevation+ | Immediately Mean change % change scores In 8 subjects, 30 minutes
(1997) visible hand | Average of 3 r Stimulation+ | usual after treatment. | scores NMS: of NMS is more effective
oedema successive usual activities | activities NMS: than 30 minutes of
following measures (mL) | including including Hand volume (ml) 2.64% (SD 0.53) elevation.
CVA (less of affected treating treating -13.38 (SD 2.03)
hand/forearm, oedema. oedema.
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Author/ Study Patients Outcomes Experimental Control Timing of Results Conclusion
Date Design Measured Intervention follow-up
than 6/12 2). Frequency 30 mins of Arm volume (ml) 1.97% (0.45) Measures of oedema that
ago) (n=8) Circumferential | 35Hz to create | elevation in -32.63 (5.83) were reduces following 30
girth measures | reciprocal standardized mins of NMS returned to
of upper arm activity of position Lower arm girth (mm) | 3.88 (0.58) pre-treatment levels within
and lower arm flexors and previously -8.75 (1.26) 24 hours.
using flexible extensors of recommende
tape measure. lower arm. 10 | d by other Upper arm girth (mm) No carry over effect
seconds investigators -7.50 (1.65) 2.63 (0.64) (sequences/days of
action of wrist | as most treatment (for
and finger effective and Elevation: Elevation: NMS/elevation.
flexors, 10 comfortable: Hand volume (ml) 1.89 (0.67)
seconds lay supine, 1.88 (3.90)
action of wrist | 30° shoulder
and finger abduction, Arm volume (ml) 1.35(0.51)
extensors, 10 | 30° shoulder 26.5(9.81)
seconds rest. | flexion, 70°
Total elbow Lower arm girth (mm) | 0.63 (0.95)
treatment time | flexion. 1.30 (2.29)
30 minutes.
Upper arm girth (mm) | 0.35 (0.77)
1.25(2.29)
Roper RCT Patients with | 1). Volumeter Intermittent Standard Weekly during 4 Pre Treatment Post Treatment Standard physio had a
(1990) a first ever (device made pneumatic Physio- week treatment non SS decrease in
hemisphere | for study-nota | compression + | therapy period. Mean volume Mean volume (affected | oedema
stroke (WHO | standardized standard (pragmatic) (affected hand - hand — unaffected
criteria) and | tool) average of | physiotherapy | included: unaffected hand) hand) Oedema can resolve
oedemaof |3 50mmHg positioning spontaneously (n=17 not
hemiparetic | measurements | applied witha | and passive Experimental: Experimental: eligible)
hand taken from both | 30 second movements. 52.7ml (SD 27.2) 52.7ml (SD 36.9)
(>20mL hands. inflation and ? Parameters of the
volume in 2). Motricity 20 seconds Control: Control: compression machine
stroke hand | Index deflation cycle. 63.7ml (SD 23.7) 60.5ml (SD 32.7) were inadequate.
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Author/ Study Patients Outcomes Experimental Control Timing of Results Conclusion
Date Design Measured Intervention follow-up
compared 2 sessions of No change in IPC cannot be
with 2 hours a day experimental group in | recommended at this
unaffected for 1 month. mean hand volume pressure/duration.
hand after 2 after treatment (P=1.0)
readings, 1
week apart) No statistically
(n=37) significant decrease in
mean hand volume of
3.2ml (SD 33.3)
(P=0.69)
No statistically
significant difference |
between two groups
(P<0.65)

Bell (2013) | RCT Patients with | 1). Kinesiology Standard 6 days after Pre Treatment Post Treatment 8/9 patients (88%) had
hemiplegic Circumferential | tape with 20% | physical, baseline. Experimental: Experimental: oedema reduced in
stroke within | measurements | stretch. Dorsal | occupational Median MCPJ Median MCPJ experimental group: 1 pts
last 3/12 and | of wrist and and volar and speech circumference (cm) circumference (cm) had increased oedema.
presence of | MCPJs using application and 21.4 (SD 2.0) 0.5(SD 0.65)-0.110
oedemaby | spring loaded with language 2.2 Median negative change
visual Gulick buttonhole therapy. Median wrist Median wrist in control group indicated
inspection anthropometric | technique Including: circumference (cm) circumference (cm) oedema worsened over
(n=17) measuring tape | covering 2/3 of | positioning, 18.0 (SD 1.7) 0.2(SD0.4)0to1.1 the 6 day trial.

2). Upper limb forearm for6 | active and

portion of Fugl- | days (replaced | passive Control: Control: ES of KT are smaller than
Meyer as/when range of Median MCPJ Median MCPJ those reported with
Assessment needed) + motion. circumference (cm) circumference (cm) NMES, CPM and lycra
(FMA). Total 66 | standard OT, 20.7 (SD1.7) -0.3(SD0.91)=1.0to | garments however KT
points (higher PT and SLT. 1.6 cheaper and quicker to
score = better Median wrist apply.

function) circumference (cm)
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Author/ Study Patients Outcomes Experimental Control Timing of Results Conclusion
Date Design Measured Intervention follow-up
17.8 (SD1.5) Median wrist
circumference (cm)
-0.1(SD0.57)-0.5t0
0.8
Experimental group showed a small
reduction in MCP and wrist circumference
measurements, greater results at MCPJ.
Control group showed an increase in both
areas. No statistical difference between the 2
groups for change at MCPJs (P=.111) or
change at the wrist (P=.189)
A large effect size was seen at the MCPJ
(0.8) and a medium ES at the wrist (0.7)
Kuppens CT First stroke | 1). Volumeter 1). “As usual’ One or two Experimental Control Statistically significant
(2014) patients with | score- Preventative care, not weeks after Oedema present Oedema present baseline differences (age)
hand difference in measures standardized | admission then | 64/129 (50%) 27177 (35%) P <0.01
oedema overflow 2). . Offeredon | measured
(n=128) between paretic | Progressive basis of trial | weekly or Hospital acquired Hospital acquired Oedema incidence and
and non-paretic | treatment and error fortnightly 43/129 (33%) oedema duration did not correlate
hand (% steps and (depending on 11177 (14%) significantly with sex, type
adjusted for (minimum of | therapists oedema) until Rehab centre Rehab centre acquired | of stroke or hemisphere of
mean difference | 2/52 per step) | preferences. | D/C (~3/12 acquired oedema oedema stroke.
inrightand left | orthosis Intervention | later). 211129 (16%) 16/77 (21%) Preventative measures
hand volumes in | (night/increasi | strategies UAT assessed can a difference in
healthy people) | ng duration), not adapted | at D/C and 8/52 | Duration of mean Duration of mean hand | oedema incidence rates.
Overflow cryotherapy based on after D/C. hand oedema 6.5 oedema 3.1 weeks Further investigations
weighted with for 3/7, volumeter weeks (SD 5.5) (SD 2.5) needed.
electronic scale. | compression results.
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Author/ Study Patients Outcomes Experimental Control Timing of Results Conclusion
Date Design Measured Intervention follow-up
Incidence and tape (Coban) | Examples of Rehab centre Rehab centre acquired | Longer duration of
duration of hand | 1.5 hours interventions acquired oedema oedema duration 1.8 oedema could be caused
oedema. minimum, - sling, duration 4.9 weeks weeks (1.6) by the fact the treatment
2). Hand elastic glove. | compression (4.6) group/centre had the
Function (UAT). tape, Hospital acquired Hospital acquired worse prognosis (hand
Scores 0-7.0 = splinting. oedema duration 7.3 | oedema duration 5.0 function/age/duration of
complete weeks (5.8) weeks (2.4) oedema)
paralysis, 7= Incidence of hand oedema and hospital acquired
clumsy hand. - L i
oedema statistically significant between groups: P

<0.01

Incidence of rehab centre acquired oedema
statistically significant between groups: P < 0.05

Duration of hand oedema between groups and in
those with hospital and rehab centre acquired
oedema was also statistically significant: P < 0.01

D/C = discharge, ROM= range of motion, HEP= home exercise programme, PV= pulpa vola distance, OT= occupational therapy, PT= physiotherapy, SLT= speech and
language therapy, COPM= Canadian Occupational Performance Measure, PIPJs= proximal interphalangeal joints, MCPs= metacarpal interphalangeal joints, ASHT=
American Society of Hand Therapy.
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Study Study design Subjects Intervention | Outcomes Analysis Recommendations | Total | GRADE

question (48) score
Study/question 1 2|13(4|5/6|7(8{9(10|11 |12 (13|14 15|16 |17 |18 |19 |20 |21 |22 |23 24 (4)
no.
Knygsand- 2 2122111112122 |2|2|1|2|2|2|2|2|1]2]|]2]|1 2 41 3
Roenhoej
(2011)
Haren(2006) 2 1121211111222 |2 |1|1]2]2]0]2[|1]0]1]2]1 2 34 2
Faghri (1997) 2 2122|011 j0j1j2]0]2|2|2|2|1]0|1]2]0]1]2]1 2 30 1
Griffin (1990) 2 212211101 (1j0j212(11112j]0(1j1210j1]1]1 2 29 1
Roper (1999) 2 2221112220111ttt 1211(170117071 1 29 1
Haren (2000) 2 211 (21|11 {1{2/(1j]0j]0(2{1|1]2]0]2]0]0]2]11]0 2 28 1
Meyer-Marcotty 1 112211110101t} 2(2{1 111111222 1(0]0 1 27 1
(2011)
Guidice (1990) 2 212211 }1j0j0(1 0|21 {11121 ]0]1]0]1]1]1 2 26 1

GRADE score: High= 4/4, Moderate 3/4 , Low 0-2/4

Study question

1. Was the relevant background work cited to establish a foundation for the research question?

Study design

NoakRwd

Subjécts

Was a comparison group used?
Was patient status at more than one time point considered?
Was data collection performed prospectively?

Were patients randomised to groups?
Were patients blinded to the extent possible?

Were treatment providers blinded to extent possible?

8. Was an independent evaluator used to administer outcome measures?

9. Did sampling procedures minimise sample/selection biases?
10. Were inclusion/exclusion criteria defined?
11. Was an appropriate enrolment obtained?

12. Was appropriate retention/follow-up obtained?
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Intervention
13. Was the intervention applied according to established principles?
14. Were biases due to the treatment provider minimized (i.e. attention, training)?
15. Was the intervention compared with the appropriate comparator?
Outcomes
16. Was an appropriate primary outcome defined?
17. Were appropriate secondary outcomes considered?
18. Was an appropriate follow-up period incorporated?
Analysis
19. Was an appropriate statistical test(s) performed to indicate differences related to the intervention?
20. Was it established that the study had significant power to identify treatment effects?
21. Was the size and significance of the effects reported?
22. Were missing data accounted for and considered in analyses?
23. Were clinical and practical significance considered in interpreting results?
Recommendations
24. Were the conclusion/clinical recommendations supported by the study objectives, analysis and results?
Total quality score (sum of above/48)
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Table 2.3 Comparison of descriptions of manual lymph drainage (MLD) and

manual oedema mobilisation (MOM)

Author/
intervention

Haren et al., (2000)

Haren and Wilberg,

Knygsand-Roenhoej
and Maribo, (2011)

Name of
intervention

Quality
assessment
score.
SEQES
GRADE

Intervention

Control

(MLD)

28/48

(2006)
Manual lymph drainage Manual lymph drainage
(MLD)
34/48
2/4

1/4

Light surface massage (proximal — distal)

In addition to “conventional treatment” as per
control group.

Elevation

Compression (elastic
bandage/Tubigrip/glove)
Active/passive/resistive exercises
Normal function use of hand

Elevation e Elevation
Active and e Active and
passive resistive
exercises exercises
Compression e Compression
with elastic with glove
bandages or e Use of hand
Tubigrip or

Isotoner glove

Use of hand

Modified manual
oedema mobilisation
(MOM)

41/48

3/4

Light skin
traction
massage
(proximal-
distal)

Deep
diaphragmatic
breathing
Compression
(low-stretch
bandage and
Isotoner glove)
Active
exercises (+/-
massage) and
strengthening
Terminus
stimulation
Axillary
stimulation
(uninvolved
side first)

Elevation
Compression
with Coban
Functional
retraining
(solitare in
elevation for 10
minutes )
Range of
motion and
strengthening
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Author/
intervention

Haren et al., (2000)

Haren and Wilberg,

(2006)

Knygsand-Roenhoej
and Maribo, (2011)

Outcome
measure
Protocol

Method of
analysis

Volumeter (ml)

e \Water at room
temperature

e Difference in
volume

calculated in ml

between
uninjured and
injured hand

Mean difference (ml)

Water at room
temperature
Uninjured hand
measured first
Hand dominance
estimated to be
3.43% larger
than non-
dominant hand
according to
standard
techniques

All other oedema
measurements
were made on
injured hand and
compared to pre-
treatment volume
of injured hand.

Median decrease (ml)

Flowtron
intermittent
compression
for 20 minutes
Isotoner glove
overnight

Volumeter (ml)

Standardised
protocol
recommended
by ASHT with
2
modifications:
Water
temperature
23-24°
Patients
standing during
assessment

Mean volume (ml)
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2.4 Discussion

The aim of this systematic review was to review the current quantity and quality of
evidence on the effectiveness of conservative treatments for sub-acute hand
oedema in patients following a recent upper limb musculoskeletal trauma, hemiplegic

stroke or post-hand surgery.

2.4.1 Methodological quality

The overall quality of the 11 studies was low to moderate, with the majority of studies
scoring consistently poor marks on four particular questions on the SEQES
(MacDermid, 2004). These were: a lack of an independent evaluator to perform
outcome measures; lack of appropriate enrolment process; appropriateness of
secondary outcomes; and lack of sufficient power to identify treatment effects. The
same therapist administered all the treatment and conducted all assessments in
studies by Griffin (1990) and Flowers (1998). Meyer-Marcotty (2014) reported it was
not possible to blind assessors in their trial; however ,all patients would have had an
arthroscopy scar and could have removed the Cryo-cuff or ice pack before follow-up
assessments. Unblinded assessment has been associated with inflated treatment
effects compared to blinded outcome assessments (Poolman et al., 2007). Pre-
treatment measures were not conducted in Haren et al’s., (2000) study, nor were
secondary outcome measures considered in this, or their 2006 study. Post-hoc
analyses were performed in Haren and Wilberg (2006) and Flowers’ (1998) studies.
In the case of Flowers’ (1998) study, this showed a statistically significant difference
(t= 20, p=0.05) between continuous and intermittent massage (along with string
wrapping), but the size and significance of the treatments effects were not reported.
Despite randomisation in Roper et al's., (1990) study, limited details were given on
the precise method. Possible baseline differences were not adjusted for in their
analysis, as the mean time since stroke was nearly twice as long in the control arm,
and this group had more pre-treatment oedema (t-test p=0.59). This could be a
meaningful difference which may have confounded the results. Inappropriate
statistical tests were performed in Haren et al's., (2000) study, which assumed a
normal distribution. Poor retention, unaccounted missing data and the lack of sham

or placebo application of kinesiology tape were limitations of Bell and Muller's (2014)
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study. Low scores were given when the study did not meet the criteria or where there
was insufficient detail to make a judgement on that particular question. A lack of
reported detail was a particular issue in five of the 11 studies (Meyer-Marcotty, 2011,
Haren et al., 2000, Flowers, 1998, Guidice, 1990 and Faghiri, 1997). Table 2.3 gives
the quality assessment scores (SEQES and GRADE) for all studies.

2.4.2 Reporting quality

A lack of detail in the reporting is a limitation of all the included studies. The level of
detail recommended in the CONSORT 2010 (Schulz et al., 2010) statement’s 25-
point checklist was not adhered to by most of the included studies. Hoffmann et al.,
(2014) went on to develop an extension to the CONSORT checkilist, specifically
focused on the amount of detail required to describe the interventions in randomised
controlled trials. The Template for the Intervention Description and Replication
(TIDieR) (Hoffmann et al., 2014) was devised as a response to a lack of
comprehensive guidance on how to report interventions, with a view to improving the
replicability and completeness of reporting of interventions. The structured checklist
is designed to prompt the researcher to document the minimum recommended items
for describing an intervention. A lack of transparency in the reporting of the reviewed
studies affected the present study’s ability to adequately assess the validity of the
results. In some cases neither the experimental nor the control interventions were
described in enough detail for them to be reproduced. This is a common issue with
therapy research. Many interventions are anecdotally passed between clinicians,
completed out of routine, trial and error or a subjective belief in its effectiveness.
Sufficient published details of therapy interventions are rare, and different
terminology for the same intervention and interchangeable terminology for different
treatments can add to the confusion on what constitutes the exact ‘ingredients’ of

therapy programmes.

Many authors discuss the issues surrounding the ‘black box’ of rehabilitation in
relation to stroke research (DeJong et al., 2004 and 2005, Ballinger et al., 1999].
Ballinger et al., (1999) report the lack of documented detail on the components of
treatment as one of the main methodological limitations of research studies in

rehabilitation. They go on to point out that the description of therapy treatment has
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had scant attention and that this needs to be understood first before outcomes can
be truly interpreted and measured. Pomeroy et al., (2001) and Ballinger et al., (1999)

refer to “unpacking the black box” of therapy practice.

DeJong (2004) states: “We are yet to disassemble the black box of rehabilitation”
and this was very much representative of the studies included in this systematic
review. “Standard therapy” (Roper et al., 1999) and “usual activities” (Faghri, 1997)
were not described in sufficient detail to allow the reader to adequately understand
the specific treatments that were being implemented or to differentiate between the

experimental intervention and the control.

Kuppens et al., (2014) used “preventative measures” in the first stage of the
experimental group but failed to describe exactly what these measures entailed.
They also state that the experimental group interventions are representative of
“standard care”; however, the control group is also described as getting “usual” care.
Without a clear definition of these terms it is difficult to ascertain how the groups
differ, and there is no justification for the assumption of the “standard care”

terminology.

The experimental intervention in Haren et al's study (2000) was called “manual
lymphatic drainage”. However, only massage was described, which makes the use

of this term misleading.

Many of the reviewed studies pre-date the TIDieR and CONSORT checklists, but
these could be useful tools to use in future studies to enhance replicability and

comparison of interventions across studies
2.4.3 Variations in same interventions across studies

Across the included studies, the details given of the interventions highlighted

conflicting theories, particularly relating to massage.

For example, Haren et al., (2000) and Flowers (1988) both used massage as part of
their experimental intervention; however, Flowers (1988) used a one-off 5-minute
treatment whereas Haren et al., (2000) used 10 sessions but didn’t comment on the
duration. In the Meyer-Marcotty (2011) study the control group used cryotherapy,
either with cool packs or crushed ice to operated wrists; however, unlike the
structured experimental group who were instructed to apply the Cryo-cuff twice daily
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for 10 minutes, the control group had no stipulated frequency or duration. Whilst this
‘per required need’ (PRN) approach may reflect real life, for the purposes of the
research it would have been useful to document the control group’s use of
cryotherapy in order to establish the effect of adding the regular compression

element in the intervention group.

Flowers (1988) describes a “firm milking action” in a distal to proximal direction,
whereas Haren et al., (2000) use a “light surface massage” in a proximal to distal
direction and Knygsand-Roenhoej (2011) complete “light traction massage” in a ‘U’
shape from proximal to distal. This difference may be due to advances in clinical
practice since the 1980s when Flowers conducted his study, and whilst ‘retrograde
massage’ is still used in clinical practice, it has been adapted to use a lighter action
as opposed to a firm milking one, which is thought to be too aggressive on the

delicate lymphatic system (Jackson et al., 2012).

Bell and Muller (2013) used kinesiology tape in the experimental group; this was
applied with 20% stretch using a dorsal and volar buttonhole technique. They state
this application method is described by the manufacturer (Shushter and Murray,
2005). However, according to Kenzo Kase, the founder of kinesiology tape and as
documented in his instruction manuals (Kase et al., 2003), the tape should be cut

into fan or fork shape. See Figure 2.4.

Figure 2.4 Kinesiology tape cut into fan shape with proximal anchor

This is designed to mirror the lymphatic system vessels and is anchored by a 2-inch

solid piece of tape at the closest lymphatic duct. A study by Nunes (2015) examined
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the effectiveness of kinesiology tape (fan shape) versus sham application (solid strip
along the tibia) for acute lateral ankle sprain in athletes. The fan application, as
described by its creator (Kase et al., 2003), did not show any benefit on oedema
reduction compared with sham application in this population. As there were other
limitations in this study and no other study has compared the recommended
application (fan) with other alternatives, there is no evidence to suggest one method
is superior to another and therefore we are unable to criticise Bell and Muller’s’

(2013) study for the method used when applying kinesiology tape.
2.4.4 Patient group/inclusion criteria

The heterogeneity of patients across the 11 studies may also be a limitation. Flowers
(1988) included pregnant women alongside patients with venous stenosis and post-
hand/wrist surgery. The differing aetiology indicates that conditions such as water
retention during pregnancy may be temporary, transient and fluctuating, whereas
patients with venous stenosis may have this condition due to a chronic thickening of
the blood vessels secondary to trauma or external compression of the
musculoskeletal system, and that this may require surgical or pharmacological
interventions. No inclusion or exclusion criteria were reported in Haren et al’s.,
(2000) study. Haren et al., (2000, 2006) used patients with external fixators (ex-fix)
following distal radius fractures, which makes any oedema management technique
difficult to apply around protruding metal work. Haren et al., (2000) adapted their
technique by using elastic bandages during the external fixator period, then Tubigrip
or a glove after the ex-fix period. Whilst both techniques are classed as
compression, we are unsure of the mmHg pressure difference between them, which
involve clinician or patient self-tensioning elastic bandages as opposed to the pre-set
tension of oedema gloves and Tubigrip. Haren and Wilberg (2006) included those
patients with an external fixator 3-5 days after it had been removed. Patients with
external fixators were left a mean of 47 days (experimental group) and 43 days
(control group), and while the external fixator was in place there was no oedema
management in place. Patients treated with external fixators had this fixation on for
an average of 13 days longer than patients treated with plaster of Paris (PoP), which
meant the time from fracture to treatment start date was delayed by this length of
time. Whilst there was an equal number of PoP to external fixators in both the

experimental and control groups, patients with external fixators may have had more
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longstanding and untreated oedema which could have impacted on the success of

the intervention.
2.4.5 Type ll errors

Eight of the 11 included studies did not document their sample size calculations, so
we are unable to establish if these studies had sufficient power to identify treatment
effects. This may have increased the likelihood of type Il errors occurring. Although
three studies did include sample size calculations (Meyer-Marcotty et al., 2011,
Knygsand-Roenhoej and Maribo, 2011, Haren and Wilberg, 2006), in some cases
these had flaws which also contributed to the degree of caution needed when
interpreting the results. Only two studies had reported or established significant
power to identify treatment effects (Meyer-Marcotty, 2011 and Knygsand-Roenhoej
and Maribo, 2011). Meyer-Marcotty (2011) specified that 25 participants were
required in each arm of the trial to obtain a 20% difference in the primary outcome:
pain levels. As there was no effect size, P value or confidence intervals, we were
unable to assess if the study was adequately powered to identify treatment effects
for secondary outcomes of oedema reduction, range of motion and function. Haren
et al (2006) needed a sample size of 82 to detect a 12ml difference in volume with
90% power. They estimated it would take two years to recruit 82 participants;
however, by the third year they had under-recruited and stopped with 51 participants.
Because of this they adapted the power calculation to 73%; thus the study was
under-powered, increasing the risk of type Il error: that is, not detecting a treatment

effect if one existed.

Knygsand-Roenhoej’s (2011) sample size calculation was based on Haren and
Wilberg’s (2006); however, they used 80% power to detect a difference greater than
12ml in hand volume. Allowing for a 10% drop-out rate, their sample size was 15

participants in each group.
2.4.6 Length of follow-up

Follow-up ranged from immediately after treatment to day 68 post-treatment (~ 9
weeks). Four of the 11 studies assessed oedema immediately after the intervention
(Faghri, 1997, Haren et al., 2000, Flowers, 1988, Griffin, 1990), and whilst some

showed a statistically significant reduction in oedema, this returned to pre-treatment
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levels within 24 hours, indicating a longer term follow-up was required to see if the

effects of the intervention could be maintained over time.
2.4.7 Strengths and limitations of the review

The strengths of this review include the publication of a protocol on the PROSPERO
website. This attempts to “avoid duplication of work and reduces opportunity for
reporting bias by enabling comparison of the completed review with what was

planned in the protocol” ( hitps://www.crd.york.ac.uk/PROSPERO/ ) This review also

adhered to PRISMA recommendations (Moher, 2009), which ensures transparency
and consistency when reporting in systematic reviews. However, this review also
had a number of limitations. Due to the lack of RCTs and CTs of oedema
management techniques in this population, it meant older studies were incorporated
with more recent ones using more current interventions. Therefore, comparison
between some interventions, which have changed over time, may be a limitation of
the inclusion criteria of this systematic review to include studies of any age. This
review focused on hand oedema, as this is the primary area of interest. The narrow
inclusion criteria helped focus the review, its results and implications for practice to a
specific clinical speciality of hand therapy. However, interventions and evidence of
the effectiveness to reduce oedema in other areas of the body which could also be
used on the hand were included. Narrowing the focus of this review could be viewed
as both a strength and limitation. Greater breadth of inclusion criteria may have
identified additional studies, although extrapolating from evidence in other conditions

or body parts to sub-acute oedema in the hand may not be appropriate.

The inclusion of stroke patients alongside post-trauma/surgery patients may be seen
as a limitation. Broadening criteria to include this condition was done due to the
similarities in the aetiology and physiology of the sub-acute oedema. Hand oedema
as a result of post-hemiplegic stroke involves the lymph vessels remaining intact and
functional, and theoretically there should have been no obstruction to the removal of
the fluid. Oedema is a complication of stroke and can often subside spontaneously,
which matches the characteristics of oedema post-surgery or hand trauma.
However, this does not take into consideration potential chronic vascular issues

which could contribute to the stroke or delay oedema reduction post-stroke.
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2.5 Future research

Using the TIDieR checklist to ensure adequate description of treatments would
enable reproducibility in clinical practice and research. Further preliminary work is
required, to reduce the variations seen in oedema treatments and to establish
agreement on “standard treatment”, which could be used as the control arm in future
trials. Additional development work is needed to identify treatment dose and
parameters (frequency, duration and method) for more novel oedema treatments.
There is a need for further high quality primary studies to assess the effectiveness of

therapy interventions in the management of sub-acute hand oedema.
2.6 Conclusions

The review found limited low to moderate quality evidence to support the use of a
combination of interventions (in addition to standard care), known as manual edema
mobilisation or modified manual lymph drainage, when treating problematic sub-
acute hand oedema compared to standard treatment alone. The results need to be
interpreted with caution due to numerous limitations associated with the included
studies.

This chapter has presented a systematic review of evidence of effectiveness of hand
oedema treatments. It identified and graded methodological issues at the study and
outcome level and discussed the implications of these on the conclusions for
research and clinical practice. The next chapter will present a synthesis of the
methodological quality and psychometric properties of methods of assessing hand

oedema.
2.7 Addendum

A repeated database search was conducted to identify any studies published since
the initial search (between August 2015 and November 2018). Titles were screened
and abstracts reviewed using the same eligibility criteria. Full-text articles were

obtained in order to confirm inclusion or exclusion.

An updated PRISMA flow diagram is presented in Figure 2.5.No additional studies

met the inclusion criteria. The results and conclusion remain unchanged.

See Appendix C for a copy of the published systematic review.
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Figure 2.5 PRISMA 2009 flow diagram (updated)
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3.1 Introduction

This chapter will focus on methods used to measure hand volume in the assessment
of hand oedema. It will provide an overview of methods highlighted in the literature,
and will introduce and define the properties being assessed before evaluating the

evidence of their psychometrics and implications on their use in clinical practice.

Assessing oedema is a core part of the clinician’s assessment of the hand following
a hand injury or surgery. Accurate and timely assessment of oedema is paramount in
order to evaluate the effectiveness of any interventions given and to track change
over time. Numerous methods of measuring hand oedema have been evaluated in
the literature. However, a synthesis of the methodological quality and psychometric
properties of these studies has not yet been conducted. This review aims to bridge

this gap and will underpin further work in this programme of research.
3.2 Psychometric properties

Reliability, validity and responsiveness domains and psychometric properties will be
discussed throughout this chapter. A definition for each (Mokkink, Terwee and
Patrick et al., 2010) is presented along with the statistics which are generally used

(and were reported by studies in this review).
Domain:
Reliability is the degree to which the measurement is free from measurement error.

Validity is the degree to which an instrument measures the construct(s) it purports to

measure.

Responsiveness is the ability of an instrument to detect change over time in the

construct to be measured.

Psychometric property:

Reliability: The proportion of the total variance in the measurement which is because
of “true” differences among patients. Inter class correlation coefficients (ICC) are
measures of reliability which report the degree of between (inter) and within (intra)

measure or assessor variance. There are no standard values for acceptable
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reliability and various scales are available to interpret the ICC. An ICC is a numeric
index of reliability reported between zero and one with an ICC of one indicating
excellent reliability. There are no standard values for acceptable reliability and
various scales are available to interpret the ICC, however these are arbitrary and
there is no universally accepted grading (Portney and Watkins, 1993). Cohen’s

Kappa (Cohen, 1960) is often used to grade inter rater reliability.

Measurement error: The systematic and random error of a patient’s score that is not

attributed to true changes in the construct to be measured. The standard error of the
mean (SEM) is an indication of how well the mean of a sample of estimates is
representative of the mean of the population it is drawn from. The SEM gives an
absolute index of reliability, rather than a relative measure of reliability given with an
ICC and is reported in the units of the measure being investigated (Curran-Everett,
2008).

Criterion or concurrent validity: the degree to which the scores of an instrument are

an adequate reflection of a ‘gold standard’. Concordance correlation, which
measures agreement between two variable and is similar to an ICC and how this is
graded, are presented by papers in this chapters. Sensitivity and specificity, reported
as a percentage of proportion, are also measures of concurrent validity. Sensitivity
refers to the ability of the test to correctly identify those with the condition (oedema)
i.e a true positive. Specificity refers to the ability of the test to correctly identify those
without the condition (oedema) i.e a true negative (Altman, 1991)

Responsiveness: (as above domain definition). Effect size (ES) and standardised

response mean (SRM) are often used to report responsiveness. The effect size, is
calculated by dividing the mean change over time by the baseline standard deviation
(SD) (Sullivan and Feinn 2012). The Standardised Response Mean (SRM) is
calculated by dividing the mean change by the standard deviation of change. The
results can be compared across measures because they are unit free as neither one
carries the original units of measurement. According to Cohen'’s criteria (Cohen

1988) an effect size of <0.3 is considered small, 0.5 is moderate and >0.8 large.
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3.3 Methods of assessing oedema

Multiple methods of measuring hand oedema exist, including volumetry, figure-of-
eight tape measure, circumferential tape measure, ring gauge, opto-electric device
(perometer), 3D scanners and cameras, and visual grading of severity by a hand

therapist.
3.3.1 Objective methods

Water volumeter (see Figure 3.1)

Volumetry, which uses Archimedes' principle of water displacement, works on the
basis that the volume of the displaced water is equal to the volume of the hand
immersed in the water container. This is often referred to as the ‘gold standard’
method of measuring hand size, and has excellent inter (>0.95) and intra-rater (0.99)
reliability (Farrell et al., 2003) according to Portney and Watkins (1993)
interpretation. However, volumetry is not always a practical or feasible method to use
where immersion of the hand in water is contraindicated, such as the presence of
wounds, dressings or skin conditions. The volumeter kit is also expensive at
approximately £300, and requires a lengthy set-up to ensure the water in the
volumeter is completely level before proceeding and a constant water temperature is
maintained. This is often an impractical technique to use in busy clinic settings with
limited space and where frequent hand oedema assessments need to be performed.

Figure 3.1 Water volumeter set

[

Figure-of-eight tape measure (see Figure 3.2)

The figure-of-eight tape measurement has been found to be as reliable as the

volumeter. The figure-of-eight method is more time and cost-efficient, and if used
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with precise landmarks it has very good reproducibility (Pellechia, 2003). Research
has shown that a single measure, as opposed to the average of three trials using the
figure-of-eight method, is sufficient and also more time-efficient (Leard et al., 2004).
In the hand, Maihafer et al., (2003) argued that the figure-of-eight method is better
able to capture hand volume than single-joint circumferential measures. However,
this study, like others (Pellachia, 2003), used a healthy cohort who had no hand
oedema. Studies that have compared circumferential measures with the volumeter in
lymphoedema patients with upper limb oedema have not included circumferential
measurements of the hand (Deltombe et al., 2007, Chen et al., 2008, Gjorup et al.,
2010). The limitation with this method is its exclusion of the digits, and so it cannot

be used in cases of isolated digital swelling.

Figure 3.2 Figure-of-eight tape measure method

Circumferential tape measure (see Figure 3.3)

This method can be used for isolated digit oedema (Lewis, 2010) and although the
reliability of this method has been tested, its responsiveness has not. This study also
used a healthy population. Despite the simplicity and cost-effectiveness of this
method, the placement and tension on the tape can affect inter and intra-rater
reliability of the measurement (Bear-Lehman and Abreu, 1989). The American
Society of Hand Therapists (Lavelle and Stanton, 2013) states that circumferential
measures are not recommended for routine use unless constant tension is applied
(King, 1993) and specific landmarks are noted. Jansen et al (2010) has shown a
weighted tape measure to be reliable, when used with a protocol, on patients with
oedematous digits with intraclass correlation coefficients (ICC) of 0.9 for inter and
intra-rater reliability. However, the responsiveness of this method is yet to be

74



Chapter 3 Assessment of Oedema — Systematic Review

assessed. It requires the digit to be positioned so the tape measure is perpendicular
to the part being measured and that the tape is in contact with the skin at all times.
This may discount its use on patients with tendon repairs in the early stages (i.e. first
four weeks whilst in a splint).

Figure 3.3 Circumferential tape measure method

Ring gauge (see Figure 3.4)

A ring gauge system, like ones used by jewellers to measure the diameter of digits
for ring sizes, has been suggested by Suzuki et al (2017). The diameter of the finger
is recorded numerically from 1-30 or 40. It was tested on uninjured little fingers and
the study compared its inter and intra-rater reliability to the figure-of-eight tape
measure. Results showed interclass correlation coefficients (ICC) for inter-rater
reliability of 0.95 (95% CI 0.93-0.96) and intra-rater reliability ICCs of 0.75 (95% CI
0.67-0.81). Furthermore, the authors of this paper identify an advantage to using the
ring gauge method, as the skill of the examiner does not affect the results, whereas
the circumference measurement techniques relies on the assessor’s accurate
placement of the tape and the amount of tension applied to it (Bednarczyk et al.,
1992). However, despite its reliability and validity in healthy participants, in a
symptomatic cohort bony prominences such as Heberden’s and Bouchard’s nodes
on the distal and proximal interphalangeal joints, joint contractures, tissue thickening
post-injury or scar tissue following surgery are all factors which could lead to
overestimation of digit size using the ring gauge system. It would also be an
unsuitable method to use on digits with open wounds, as the shearing forces of the

ring passing up and down the digit may disrupt wound healing. The potential of the
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gauge getting stuck on oedematous digits may also pose a risk of harm to the

patient.

Figure 3.4 Example of ring gauge system

Perometer (see Figure 3.5)

The perometer is an opto-electric limb volumeter. Originally designed and used in
Germany for measuring pressure garments, it was adapted by US designers to
measure limb volume. The arm is positioned with the shoulder at 90 degrees
abduction, with the hand and arm independently held in pronation, the digits straight
and thumb adjacent to index finger and the middle finger touching the tip of the metal
plate on the hand rest. The perometer frame then moves distal to proximal and back
to its starting position in front of the hand, whilst the hand and arm remain in the

centre of the square moving frame.

Figure 3.5 Perometer

3D scanners, 3D cameras and ultrasound
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These methods are not routinely used by hand therapists to measure oedema, but
information on their application and psychometric properties could be transferable to
use in clinical practice on the hand. The hand presents a unique challenge when
measuring volume due to its shape and structure, and this may mean some methods
are not suitable to use. To date, no systematic reviews exist of methods of
assessment of hand oedema in a trauma (orthopaedic, plastic or neurological,

lymphatic) or post-surgical cohort.

3.3.2 Subjective methods

Visual grading

In clinical practice therapists use terminology such as mild, moderate and severe to
describe the severity of oedema. This is based on visual inspection of hand volume;
the colour and tautness of the skin; and appearance of, or lack of, defined
anatomical landmarks when compared to the unaffected hand. Due to varying
perceptions of severity between clinicians, and difficulties with recall between
sessions with the same clinician, visual inspection alone may not be sufficient to give
an accurate measurement of hand volume, and an objective measurement of

oedema should be performed.

This systematic review will examine the practicalities of using different oedema
assessment techniques in a variety of hand conditions and after surgery or injury.
This population has been chosen to be representative of those patients who may be
seen and treated by a hand therapist. However, this systematic review focuses on
the assessment of the oedema, regardless of any interventions given, and the

underlying cause for the oedema.

3.4 Objectives
To review the current quantity and quality of evidence on tools designed to assess
oedema. Specifically, this review will:

1. Identify methods of assessment for hand oedema

2. Review the psychometric properties of the identified hand oedema

assessment tools
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3. ldentify factors influencing/affecting the standardisation of assessment tools.

3.5 Methods

This systematic review was conducted and reported using PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-analysis) recommendations
(Moher et al., 2009) (http://www.prismastatement.org/index.htm).

3.5.1 Database search

The electronic bibliographic databases Cochrane Library (Wiley InterScience),
MEDLINE (via Ovid), EMBASE (via Ovid), AMED (via Ovid), CINAHL (via EBSCO),
SPORTDiscus (via EBSCO), PEDro (Physiotherapy Evidence Database)- Allied
Health Evidence Trial registers — Cochrane Central Register of Controlled Trials
(CENTRAL) and the WHO International Clinical Trials Registry Platform from
inception to March 2017 were searched, using the terms: Hand/, Edema/, Hand ad]
size, hand adj volume, perometer. A further search was conducted to November
2018 to check for any additional publications since the original search.

Additional studies were searched for by examining the reference list of retrieved

studies.

3.5.2 Eligibility criteria

Criteria for inclusion were: any English language study which reports any aspect of
psychometric evaluation of an assessment to measure hand oedema in an adult
population with hand swelling after surgery or trauma, or from a disease or condition
affecting the hand, irrespective of any treatment given, where hand oedema
measurements are expressed as volume (ml), measurement (cm/mm) or as a

severity description.

3.5.3 Exclusion criteria

Studies were excluded if the psychometric evaluation was completed on
normal/healthy participants only who had no swelling; animal studies; studies which
assessed upper limb and forearm in addition to hand oedema; and studies where

oedema at an organ or cellular level was investigated.
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3.5.4 Screening

One reviewer (LM) read the titles of all citations retrieved from electronic database
searches and removed all citations which were not related to the assessment of
hand oedema. Abstracts of the remaining articles were screened to check for
eligibility by one reviewer (LM). Full text articles were obtained for all abstracts

meeting the inclusion criteria.

After reading the full text article, if the eligibility was uncertain, a second reviewer
(CJH) reviewed the article to determine its eligibility using the agreed inclusion and

exclusion criteria.
3.5.5 Inclusion in analysis

All articles passing the screening and eligibility check were included in the

systematic review and subsequent analysis.
3.5.6 Data extraction

Extracting data from the included studies was done by the lead author (LM), using a
purposely designed standardised data-extraction form. This form summarised details
on study design, sample, assessment methods, outcomes and results. See

Appendix D for a copy of the data extraction form.

On occasions where there was doubt over the interpretation of the data being
extracted, there was opportunity for discussion with the second reviewer (CJH).

79



Chapter 3 Assessment of Oedema — Systematic Review

Figure 3.6 PRISMA 2009 flow diagram
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3.5.7 Assessment of methodological quality

The Consensus-based Standards for the selection of health Measurement
Instruments (COSMIN) Risk of Bias checklist version 9 January 2012 (Mokkink et al.,
2012) was used to evaluate the methodological quality of the studies. Each study
was assessed using the relevant domain for the psychometric property being
evaluated, i.e. reliability, validity or responsiveness by the primary reviewer (LM).
The second reviewer (CJH) completed the checklist on two of the six included
studies and the agreement between the reviewers was checked to ensure consistent
grading across each domain for each study. There was 86% agreement between
primary and secondary reviewers on the selected two studies; the inconsistencies in
scores were settled with discussion and resulted in 100% agreement. Each domain
has between 7-14 questions which are graded ‘excellent’, ‘good’, ‘fair’ or ‘poor’
according to the descriptors given under each category. The ‘lowest score counts’
method is recommended to provide an overall quality judgement. An updated version
v17 (July 2018) of the COSMIN Risk of Bias checklist has now replaced the earlier
version. The 2018 version has removed some of the questions from the previous
version and has a different grading structure: very good, adequate, doubtful and
inadequate. The lowest rating in the property being assessed is still taken as the

overall rating, i.e. a ‘worst score counts’ principle.

3.5.8 Evidence synthesis

The six studies were grouped according to the assessment tool used: i) figure-of-
eight tape, ii) perometer, iii) visual inspection. This formed the basis of how results
were analysed and reported. Meta-analysis was not possible because of differences
in the methods of reporting results or heterogeneity of assessment tools and/or

methods used.

81



Chapter 3 Assessment of Oedema — Systematic Review

3.6 Results

Six studies met the inclusion criteria and were included in this review. See Figure 3.6
for a PRISMA flow diagram.

A total of 243 participants were included in the six studies, with sample sizes ranging
from 24 to 88. Participants had a range of musculoskeletal injuries, burns,
lymphoedema, post-orthopaedic surgery or CVA. Only one study (Lee et al., 2011)
used a healthy comparison group when assessing the reliability of the perometer in

women with and without lymphoedema.

A total of four methods of assessing oedema were used: water volumetry, figure-of-

eight tape measure, perometer and visual observations by clinicians.

Water volumetry was used as the ‘gold standard’ method in all studies, as this has
excellent intra and inter-rater reliability (ICC 0.99 respectively) according to Portney
and Watkins (1993) interpretation (Farrell et al., 2003).

Four studies (Leard et al., 2004, Dewey et al., 2007, Borthwick et al., 2013, Leard et
al., 2008] assessed the reliability of the figure-of-eight comparing it to the volumeter.
However, not all statistical results were reported. Leard et al., (2008) also assessed
the responsiveness of these two methods of assessing oedema.

One study (Post et al., 2003) assessed the reliability of using visual inspection
versus volumeter, and the final study (Lee et al., 2011) evaluated the reliability of the

perometer versus the volumeter.

Four studies (Lee et al., 2011, Leard et al., 2004, Dewey et al., 2007, Borthwick et
al., 2013) assessed criterion validity and, along with Leard et al., (2008) also
investigated measurement error of their respective oedema assessment tools. See
Table 3.1 for an overview of the studies and the psychometric properties they

assessed.
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Table 3.1: Overview of included studies, cohort, assessment method and
psychometric properties assessed.

Author Patient type Methods Psychometric
assessed (and properties
compared to the  assessed
volumeter)

Post 2003 88 hands after first Visual inspection Reliability

CVA

Leard 2004 33 hands after Figure-of-eight Reliability, criterion

trauma or surgery  tape measure validity,
measurement
error.

Dewey 2007 33 burned hands Figure-of-eight Reliability, criterion
tape measure validity,

measurement
error.

Leard 2008 25 hands after Figure-of-eight Reliability,
trauma or surgery  tape measure responsiveness,

measurement
error.

Lee 2011 20 hands with and  Perometer Reliability, criterion
20 hands without validity,
lymphoedema measurement

error.

Borthwick 2011 24 hands with Figure-of-eight Reliability, criterion

lymphoedema

tape measure

validity,
measurement

error.

3.6.1 Figure-of-eight method

There were slight variations in the methods used to administer the figure-of-eight

assessment between the four studies (Leard et al., 2004, Dewey et al., 2007,
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Borthwick et al., 2013, Leard et al., 2008) and often some detail was not adequately
documented. See Appendix E for full details and comparison of the methods of

administration between these studies.

Leard et al's (2008) paper reports completing intra-rater reliability assessment for the

figure-of-eight; however, it only documents inter-rater reliability results.

Intraclass correlation coefficients (ICC) for intra-rater reliability ranged between 0.89
and 0.99 across three of the studies (Leard et al., 2008 did not report intra-rater
reliability), demonstrating excellent levels of intra-rater reliability with the figure-of-
eight method according to Portney and Watkins (1993) ICC interpretation. Standard
error of the mean (SEM) ranged between 0.28-0.70cm across the three studies
(Leard et al., 2004, Dewey et al., 2007, Borthwick et al., 2013) which documented
this.

High inter-rater reliability was also demonstrated across all four studies with an ICC
of 0.84-0.99, and SEM range of 0.28-0.71cm. The study which reported the highest
ICC of 0.99 (Leard et al., 2004) also reported the smallest SEM of 0.28, and the
same was true for the reverse of this, 0.86 ICC and 0.71 SEM (Borthwick et al.,
2013, Leard et al., 2008).

Leard et al., (2008) also assessed the responsiveness of the figure-of-eight (Fo8)
versus the volumeter, which demonstrated similarly small effect sizes (ES) (0.26 for
Fo8 and 0.19 for volumeter), highlighting that the ability of the tools to detect
changes in hand volume over time is comparable but slightly favours the figure-of-
eight. When reporting the standardised response mean (SRM), however, the figure-
of-eight had a slightly lower value (0.87) than the volumeter (1.04), which contradicts
the ES. As no summary statistics were given, it is not possible to replicate the

analysis to verify these results.

Of the four studies which used the figure-of-eight, two scored ‘poor’ (Borthwick et al.,
2013, Leard et al., 2008) and two ‘fair’ (Leard et al., 2004, Dewey et al., 2007) in the
COSMIN quality evaluation tool.

3.6.2 Perometer

Lee et al (2011) assessed 20 women with and 20 women without lymphoedema of
the hand and reported reliability data both for subgroups and the whole group.

84



Chapter 3 Assessment of Oedema — Systematic Review

Excellent inter and intra-rater reliability, according to Portney and Watkins (1993)
ICC interpretation, was demonstrated for the perometer, ICC= 0.99, 95% CI 0.98-
0.99, ICC=0.99, 95% CI 0.99-1.0, respectively. Similarly, excellent inter and intra-
rater reliability (ICC > 0.99) was observed for the two subgroups. There was no
statistically significant difference between measurements taken by different raters or
between the two measurements taken by tester 1. Whilst Lee et al (2011) gave
confidence intervals with their ICCs, they did not report the SEM. The SEM may be a
more relevant measure, particularly for clinicians, to interpret the typical within-

subject variation of a measurement tool in the units of the assessment method.

Lee et al (2011) also assessed the concurrent validity of the perometer in relation to
the volumeter. The concordance correlation, which is a measure of agreement
between two continuous variables, showed good levels of agreement (Portney and
Watkins, 1993) between the two assessment techniques for the group as a whole
(0.88) and the 20 patients with lymphoedema (0.87). However, the group of 20
patients without lymphoedema showed a correlation of 0.71. The slightly lower
correlation in this subgroup is also reflected in the intra and inter-rater reliability (ICC)
of the perometer. Although there is not a substantial difference between subgroups,
it is surprising as one may expect a higher level of agreement in those with no

oedema.

The correlation was lower in the subgroup of patients with no lymphoedema and may
be due to the fact that the hand had more concave and convex surfaces which the

infrared beam may not be able to distinguish.

The perometer systematically overestimated hand volume by a mean of 24ml
compared with the volumeter. This overestimation was observed to a greater extent
in the subgroup of patients with lymphoedema, as seen in the wider limits of
agreement (-11.97 to 68.27). Mean hand volume (n=20 women without
lymphoedema) was 380ml, which equates to a 6% overestimation in volume. Whilst
the perometer has inter and intra-rater reliability comparable to the gold standard
volumeter and very good concordance correlation, calibration issues led to a 6%
overestimation and therefore the two methods for measuring hand volume should

not be used interchangeably.
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Lee et al (201) commented that a potential issue of the perometer is its inability to
discriminate interdigital spaces, and therefore it interprets this space as volume and
includes it in the overall volume measurement. This may account for the
overestimations seen, and for the lower correlation in the subgroup with no
lymphoedema. It may also be difficult for some patients to maintain a static position
over the period required to complete the assessment, and therefore a slight shift of

the hand may result in an overestimation of the actual volume.

Lee et al’s study (2011) scored ‘fair’ overall across absolute error, reliability and

criterion validity categories of the COSMIN quality assessment.
3.6.3 Visual Inspection

Visual observations were carried out by experienced therapists during a 1-hour
consultation for post-stroke arm/hand problems. The therapists classified the amount
of hand swelling observed during visual inspection as being nil, minor or severe.
Post et al (2003) assessed 88 hands after the patients’ first stroke. Whilst the
authors claim there was “a clear relationship between the assessment by the

”m

physical therapists and the ‘adjusted volume scores™, the results actually indicated a
lack of agreement between clinical and volumetric assessment of oedema. A 67%
agreement was found between classification of oedema by therapists and the
volumeter. A Kappa value of 0.34 is considered a fair level of agreement (Cohen,

1960). However, no confidence intervals were provided.

The authors did not report sensitivity or specificity values, but these have been
calculated from the data provided. Sensitivity of visual inspection by therapists was
74%, indicating that in 24% of cases, therapists missed oedema using this
technique. In 76% (22/29) of cases when the therapist reported oedema, the
volumeter also agreed. Therapists’ clinical judgement classified only 4.5% (n=4) of
the group as having major oedema, when the volumeter results show that actually

18.5% of the group were in this category.

Specificity of visual inspection was 63%, meaning that in 63% (37/44) of cases the
therapist reported no swelling and the volumeter also agreed. Therapists’ clinical
judgement classified 40% of the population (n=44) as having no oedema, whereas

the volumeter results indicate only 2.2% of the group had no oedema.
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Visual estimations by therapists will miss some patients with oedema and wrongly

diagnose some patients as having oedema.

This study scored ‘fair on the COSMIN quality assessment in both criterion validity
and reliability categories (see Table 3.2 for quality rating, showing number of items
scoring each grade). See Appendix F for quality assessment tables for each

psychometric property assessed.

Across the two categories, scores of ‘fair’, ‘good’ or ‘excellent’ were given for each
guestion. However, in light of the lack of sensitivity and specificity calculations, this

brought the overall rating down to ‘poor’.
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Study Domain assessed Excellent Good Fair ’Lowest score counts’

Post et al (2003) Reliability 5 3 3 Fair
Leard et al (2008) Reliability 5 0 3
Responsiveness 7 0 4
Measurement error 6 1 1

Dewey et al (2007) Reliability 4 0 5 Fair

Criterion validity 2 0 2 Fair

Measurement error 6 1 2 Fair
Borthwick et al Reliability 6 1 1
(2011) Criterion validity 2 0 1
Measurement error 6 1 1

Lee et al (2011) Reliability 2 3 4 Fair

Criterion validity 2 0 2 Fair

Measurement error 6 1 2 Fair

Leard et al (2004) Reliability 6 1 2 Fair

Criterion validity 2 0 2 Fair

Measurement error 6 1 2 Fair
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3.7 Discussion

The aim of this systematic review was to review the quality and quantity of current
evidence on the psychometric properties of methods for assessing hand oedema,
and identify factors which may affect the standardisation of these methods when

used on the hand.

The review found limited, low quality evidence to support the use of the figure-of-
eight tape measure to assess hand volume in patients with acute or chronic oedema
from a traumatic, lymphatic or neurological cause. Differences, or lack of
documented detail, on the administration of the assessment highlighted a need for

standardisation of this assessment method.

Whilst the perometer had similar levels of reliability to that of the ‘gold standard’
volumeter, it showed a systematic overestimation that equated to 6% of total hand
volume, highlighting its incompatibility to be used interchangeably with the
volumeter. Issues around hand position and accuracy of the infrared beam to
discriminate hand volume and space contributed to the overestimation of hand
volume. While a lightweight and portable version of the perometer exists, the
standard version would require a permanent space in a clinical setting and costs
between £10,000 and £15,000, depending on the model.

Visual inspection had a fair level of agreement with the volumeter. However, it
showed that this method may miss some patients with oedema and wrongly

diagnose some patients as having oedema.
3.7.1 Methodological quality

The Consensus based Standards for the selection health Measurement Instruments
v9 2012 (COSMIN) (Mokkink et al., 2012) was used to assess the methodological
guality of the studies. COSMIN was developed specifically to assess health-related
patient-rated outcome measures (HR-PRO) the latter are often made up of several
items designed to measure a latent construct. Therefore some sections and
guestions of the checklist are not appropriate when evaluating measures of a single
domain, such as hand volume. For example, the first two questions of the 10-item
checklist, "Was the percentage of missing items given?” and “Was there a descriptor

of how missing items were handled?” are not relevant.
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The current scoring system works on a 4-point rating scale: excellent, good, fair and
poor. This was adapted from a dichotomous response option (yes/no) and accounts
for some of the issues with scoring. In the majority of questions there are descriptors
under each rating, which qualify what the paper must report in order to achieve that
rating. However, in some cases, descriptors were not included. For example, for
internal consistency (question 7) only ‘excellent’ and ‘poor’ descriptions are given

and for question 10 the descriptor for ‘good’ was not given.

In some cases the missing ‘good’ and ‘fair’ descriptions were appropriate, as the
guestion related to the completion of statistical tests that warrant only a ‘yes’
(excellent) or ‘no’ (poor) answer. However, in some instances the gap or difference
between descriptors seemed arbitrary, and often it is difficult to find the most
appropriate score based on the descriptions given to accurately reflect the quality of
the paper. The working group who developed the 4-point rating scale report that for
some questions it was not possible to define four different response options
(Mokkink et al., 2012).

A ‘worst score counts’ method is used to give an overall quality rating for each
measurement property. A poor score on any one item is thus considered to
represent a fatal flaw (Terwee et al., 2012). Other methods of scoring were
considered. Firstly, the method of rating the overall methodological score as being
good when most, but not all, items are considered ‘adequate’ and ‘poor’ when more
than a set number of items are inadequate. This flexible approach to scoring quality
was inconsistent with the results of the Delphi study (Mokkink et al., 2010) which
developed the tool, as the expert panel considered all items to be important whereas
this scoring method would give greater weight to certain items. Secondly, a 3-point
rating scale (good, fair and poor) was considered, but the inclusion of ‘excellent’ was
felt necessary to differentiate between studies which scored adequate in all items,
rather than in most. A third approach is to take the mean score per measurement
property. Each response is given a score (poor=0, fair=1, good=2 and excellent=3),
and the total score is divided by the number of items completed. This method can be
used even if some items are not applicable and therefore not scored, and it is not
affected by different numbers of items per measurement property. Whilst the overall
score is often lower than the subjective judgement of the marker, this method was

agreed, following a Delphi consensus study (Mokkink et al., 2010), to be the most
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appropriate. The scoring method, however, is based on arguments and not

evidence, and the validity and reliability of the current recommended scoring system
has not been investigated (Terwee et al., 2012). Despite the limitations of this critical
evaluation tool, it is the only standardised rating tool which can be applied to health-

related clinician-derived measurement instruments.

Four studies (Leard et al., 2004, Dewey et al., 2007, Lee et al., 2011, Post et al.,
2003) scored ‘fair’ in all measurement properties assessed. Leard et al (2008) and
Borthwick et al (2013) scored ‘poor’ across all three measurement properties
assessed (reliability, criterion validity and measurement error). Both studies scored
‘poor’ based on a single item: adequate sample size. Sample size numbers are given
as a guide for each response option based on ‘rule of thumb’ (Terwee et al., 2012).
However, authors report that definitions of an ‘adequate’ sample size may differ
depending on the situation, and that markers should have the flexibility to adapt the
scoring system based on their own application. This explains why certain items do
not have specified guides, such as the time between assessments in test-retest
evaluation. Whilst this flexibility is useful to ensure the scoring system is
representative of a particular instrument and its setting, it may cause issues
regarding the standardisation of the checklist scoring system and comparison
between markers’ scores and across studies (i.e. updating of a systematic review),
unless the guides have been pre-specified, clearly documented and remain

consistent during any comparison.
3.7.2 Minimal detectable change in hand volume

Three studies (Leard et al., 2004, Dewey et al., 2007, Borthwick et al., 2013)
documented inter-rater reliability of the figure-of-eight tape measure method. ICCs
ranged from 0.84-0.99 across the three studies with an SEM range of 0.28-0.60cm.
Whilst it is important to be using the most reliable, feasible, valid and responsive tool,
it is also important to know what would be considered the smallest detectable
change (SDC) (Van Kampen et al., 2013) or smallest real difference (Beckerman et
al., 2001) using that tool. SDC refers to the minimal within-subject change which
cannot be attributed to measurement error but rather indicates real change in the
measured ability (Serbetar, 2014). Dewey et al (2011) highlights that 95% of the time
the true value of hand size (based on the cohort of 33 burned hands) should be

91



Chapter 3 Assessment of Oedema — Systematic Review

within 1.16 cm of the measured value (Portney and Watkins, 1993). As the ICC is
higher in the Leard et al (2004) study (0.99), and therefore the SEM is smaller
(0.28cm), an SDC of 0.56cm would indicate a real change in hand size. However,
this is less than half of the value of the Dewey et al (2007) study. Practice,
experience and clear standardised guidelines should increase inter-rater reliability,
which will reduce the SEM and SDC values, giving clinicians’ greater confidence in
the tool, its inter-rater reliability and its ability to reflect a true and clinically relevant

change in hand volume.
3.7.3 Level of experience

Assessors with a variety of experience levels were included across the six studies.
Post et al., (2003) used experienced physical therapists, whereas Borthwick et al.,
(2013) used two novice practitioners (one newly qualified physiotherapist and one
final-year nursing student). They received a 1-hour training session on how to use
the figure-of-eight and the volumeter. Borthwick et al., (2013) suggests the slightly
lower reliability values seen in this study (inter-rater reliability 0.84, intra-rater
reliability 0.88-0.92) in comparison to others (Leard et al., 2004, Borthwick et al.,
2013, Leard et al., 2008), may be due to the inexperience of the assessors. They
propose that novice testers may have difficulty tensioning the tape measure
accurately on swollen hands. Leard et al., (2004) also used two inexperienced
assessors, who were students in the final year of a physical therapy master’s
degree. Testers received four practice sessions held on separate days, totalling 2
hours of practice, measuring seven healthy participants and seven participants with
recent hand trauma. The testers were encouraged to discuss and compare their
results during the practice session with a senior investigator, and to develop
strategies to standardise the administration procedure. Despite having slightly longer
to practise than the assessors in the Borthwick et al study (2013), they were still
classified as novice testers. However, the ICC values obtained in this study (0.98-
0.99 inter and intra-rater reliability) contradict Borthwick’s study (2013), which
claimed inexperienced testers contributed to lower reliability. The five assessors in
Leard’s (2008) study were all certified hand specialists with an average of 18.6 years
of experience (13-25 years). The five assessors completed a pre-study training
session to ensure experimental procedures would be followed. Leard et al., (2008)

suggests that experienced hand therapists may affect the generalisability of the
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results to other examiners, who may not have as much skill or familiarity with hand
anatomy. Dewey et al., (2007) used three licensed occupational or physical
therapists. They had two practice sessions on separate days, using healthy
individuals, and also discussed the most effective methods of standardising the

procedure. They gave no details on the level of their experience.

These results suggest that level of experience does not seem to have a statistically
significant effect on reliability using the figure-of-eight method on patients with hand
swelling. This is consistent with evidence suggesting years of practice and hand
therapy experience has no influence on the reliability of hand goniometry (Ellis and
Bruton., 2002).

3.7.4 Measurement error

Incorrect limb position has been described as the main reason for the poor accuracy
of the volume measurement obtained by the perometer. This has been previously
documented (Stanton et al., 1997, Hebeda et al., 1993, Louisy et al., 1995). Stanton
et al., (1997) reports that large measurement errors occurred when the limb was not
perpendicular to the laser beam; for example, if a segment/section of the limb was
slightly rotated within the device. Lee et al., (2011) attempted to reduce
measurement error arising from limb position by ensuring all patients held their digits
tightly together, including the thumb close against the index finger. The perometer,
however, viewed the hand as an elliptical object and included interdigital air spaces

as tissue, and therefore this was included in the overall volume.

Inter and inter-rater reliability ICC was lower (0.96 intra-rater and 0.95 inter-rater
reliability) for the subgroup of 20 women without lymphoedema in this study. When a
hand is swollen (such as in lymphoedema), it takes on more of a triaxial ellipsoid
shape and thus the laser beams cannot detect the diminished or absent interdigital
air spaces, resulting in greater reliability measures for patients with swelling than

those without.

Lee et al., (2011) highlights that the perometer has advantages to the water
displacement method in that it can be used on patients with skin conditions and open
wounds, where using the volumeter may not be feasible. It is much quicker to
administer and requires less set-up time. However, the measurement errors

described above are not isolated to the hand. Man et al., (2003) reports that angle of
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the knee could affect the volume measure by up to 11% using the perometer. It is
possible that even with a standardised protocol and limb position, the unique position
of the thumb in a frontal plane makes opto-electric imaging unsuitable for use on the

hand when assessing volume.

Post et al., (2003) highlight a limitation of their study, which was the time between
assessments. Median time between clinical evaluation and volumetric assessment
was seven days. They report that time between assessments did not influence
results; however, it was shown that visual inspection may underestimate the number
of patients with oedema and overestimate the number of patients without oedema.
As the clinical evaluation was performed first, the oedema could have improved
spontaneously or worsened by the time the volumetric assessment took place seven
days later. The authors do not report what, if any, therapy interventions took place
during the seven days which may account for a change in volume. A higher level of
agreement with clinical evaluation could have been observed if the volumetric
assessments were completed at a more appropriate time, i.e. on the same day as

the clinical evaluation.

The type of tape measure may also affect the accuracy of the measurements
obtained. Retractable measures may have more ‘give’ to them and can be pulled
tighter. Particularly in oedematous hands, the danger is that whilst a therapist is
concentrating on locating anatomical landmarks to achieve accurate tape placement,
the tension being applied can squash the puffy tissues. Education, practice and

standardised protocols for administration may reduce this risk.
3.7.5 Limitations of the review

This systematic review has a number of limitations. Firstly, the included studies focus
on hand oedema, and whilst methods such as the volumeter, perometer and visual
inspection will take into account swelling of the digits as well as the hand, the figure-
of-eight method neglects the digits and therefore could not be used in isolated finger
swelling. The circumferential measurement of digits which is routinely used when

assessing isolated digit swelling was not a method described in the selected papers.

The volumeter is also likely to include volume of the wrist and possibly part of the
forearm along with the hand and digits, whereas the figure-of-eight focuses purely on

the hand. The inclusion criteria for this systematic review specified hand oedema
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only. However, as the volumeter was used as the comparator in all studies, it is
feasible, particularly in patients with lymphoedema, (Lee et al., 2011, Borthwick et
al., 2013), stroke (Post et al., 2003) and burns (Dewey et al., 2007), that the swelling
extended into the arm and that this may have been included in volumetric
assessment but not in the figure-of-eight measurements. It is also unclear of the
exact cut-off point for the perimeter’s laser beams and the clinician’s visual

evaluation.

The inclusion criteria specified oedema of the hand and excluded studies where
oedema of the entire upper limb, including the hand, was assessed. However, it was
not made explicit whether studies which only assessed digital oedema would be
included or not. For the purposes of this study the two studies which focused on digit
oedema (Jansen et al., 2010, Lewis, 2010) were not included. Future reviews may
benefit from their inclusion, to compare the psychometric properties of method to

assess oedema in the digits and hand.

Another limitation could be the generalisability of the results. Whilst it appears the
results are general sable to therapists with varying levels of experience, due to the
limited number of papers meeting the inclusion criteria, the results may not be
generalisable to patients with different hand conditions, or in different settings, such

as chronic, rehabilitation or the very acute phase of oedema.
3.8 Future research

To the best of the authors’ knowledge there are no patient-rated outcome measures
currently being used which assess or grade swelling from the patient’s perception.
Although oedema is often an observable condition which can be measured by the
clinician using a tape measure or volumeter, it is also a subjective condition, like
pain, where a patient may feel that their hand is swollen even if this swelling is not
detectable to the eye. It would be useful to establish the relationship between a
clinician-derived outcome, such as a tape measure or volumeter, and a patient-rated
outcome measure which grades their perception of the swelling: for example, mild,
moderate, severe or extreme. This could be a useful and quick method of evaluating

treatment effectiveness from the patient’s perception.
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3.9 Conclusion

There is low-quality evidence supporting the use of the figure-of-eight tape measure
to assess hand volume. This method should be considered as the best alternative to
the volumeter. Benefits include reduced cost and time, and comparable reliability to
the ‘gold standard’ volumeter. Visual estimation of hand oedema is not to be

recommended.

This chapter has synthesised the evidence of psychometric properties of measures
to assess hand oedema. Each paper was graded using the COSMIN quality
assessment criteria, with issues affecting methodological quality and feasibility of
use in clinical practice being discussed before providing recommendations regarding
measuring hand oedema in a clinical setting. The next chapter will present a cross-
sectional survey of current hand therapy practice on the assessment and treatment
of hand oedema.

3.10 Addendum

A repeated database search was conducted from March 2017 to November 2018.
Article titles were screened and abstracts reviewed in accordance with the eligibility

criteria. Full-text articles were obtained in order to confirm inclusion or exclusion.
An updated PRISMA flow diagram is presented in Figure 3.7.

No additional papers met the inclusion criteria. The results and conclusion remain
unchanged.

Please refer to Appendix G for a copy of the published systematic review.
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Figure 3.7 PRISMA 2009 flow diagram (updated)
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4.1 Introduction

The previous chapters reviewed the published evidence regarding the assessment
and treatment of sub-acute hand oedema. The systematic review of assessment
methods found that the figure-of-eight tape measure was the best alternative to
volumetry. Other assessment methods included in the review were found to
systematically overestimate volume (perometer), whereas visual estimation had poor
sensitivity and specificity and was therefore not recommended in clinical practice.
However, the quality of the included studies was low. The systematic review of
treatments for sub-acute hand oedema found low to moderate quality evidence for
the use of manual edema mobilisation in conjunction with conventional therapies.
This review identified 16 treatments to reduce hand oedema, with little consensus on
the most effective method or dose. Some treatments described were dated and are
no longer used in clinical practice. Therefore it was necessary to establish what

current UK practice is and to compare this to the evidence from published studies.

This chapter focuses on a survey which aimed to establish how hand therapists in
the UK assess and treat sub-acute hand oedema. This chapter describes and
discusses the methods and results of an online survey designed to identify current
assessment and treatment methods of hand oedema among hand therapists in the
UK

4.2 Methods

4.2.1 Study design

A cross-sectional study was conducted using an electronic survey. This method was
chosen over interviews or observation of practice for its cost and time-saving
benefits, and the ability to capture a more representative sample of a larger
population. Drawbacks of using an online survey were also considered, such as non-
completion, need for incentives and the potential difficulty in capturing detail or in-
depth explanation from respondents (Fischbacher and Chappel et al., 2000, Shih
and Xitao 2008) . However, this was balanced with the potential for higher response

rates to an online survey compared to arranging Skype, telephone or face-to-face
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interviews, which would require planning, travel time and costs, room booking and
interviewer training. Observations of practice may not have elicited reliable data, as
clinicians would have been aware they were being observed and may have altered
their practice. It is likely that some questions would not be answered through
observations of practice alone, and therefore would be needed to be supplemented

with an interview or survey.

4.2.2 Sampling and recruitment

This survey focused on UK practice, and therefore the British Association of Hand
Therapists (BAHT) was the most appropriate special interest group to approach to
gain access to hand therapists working in the UK. BAHT membership involves an
annual paid subscription available to any occupational therapist or physiotherapist

working in, or with a special interest in, hand therapy.

4.2.3 Eligibility criteria

Therapists (occupational or physiotherapist), assistant practitioners and therapy
assistants who were members of the British Association of Hand Therapists (BAHT)
and held a clinical case load that includes treating patients with hand oedema were

eligible to participate in the online survey.

4.2.4 Exclusion criteria

Therapists were excluded if they were not current members of the British Association
of Hand Therapists (BAHT) or did not regularly treat (at least 2 per week) patients
with sub-acute hand oedema. As this survey was distributed via BAHT social media
and oedema is commonly treated by hand therapists, it was anticipated that few

therapists would be excluded from the survey.

4.2.5 Data collection and questionnaire design

The web-based guestionnaire was designed and administered using a premier
package of SurveyMonkey®. UK practising hand therapists were recruited through a
special interest group, the British Association of Hand Therapists (BAHT),
comprising circa 800 members (occupational therapists and physiotherapists

specialising in the rehabilitation of the hand).
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Basic demographic information was collected to establish the profession, grade and

experience levels of the cohort.

The questionnaire comprised 10 sections pertaining to 10 different treatments for
hand oedema. These were established from the systematic review completed in
work package 1. Initially respondents were asked to state if they used the treatment.
If they did not, the questionnaire skipped to the next intervention and the respondent
was asked the same question regarding their use of that treatment. When
respondents indicated they did use a particular treatment, this populated a series of
guestions designed to ascertain their exact prescription of that treatment in terms of
advice to patients, precautions or contraindications, length and frequency of use and

equipment.

Further questions asked respondents to rank in order the 10 treatments that they
perceived to be most effective, regardless of whether they were qualified to perform
these techniques or not. It was acknowledged that some respondents may not have
received training to use all of the treatments, therefore the next question asked them
to rank the same 10 treatments into order of the perceived effectiveness of the
methods they are currently trained to administer. These two questions were asked in
order to establish if respondents felt a particular treatment was superior, regardless

of whether they could use this in their clinical practice.

Continuing on from this, respondents were asked to state the level of training or
gualification they have received in order to perform each technique. Possible
responses included: formal and informal training, specific qualifications or no training

received.

The final set of questions asked respondents to identify which measure/s they used
to assess the effectiveness of their treatment. A range of objective and patient-rated
measures were listed, and specific details were requested from respondents who
identified using the volumeter, tape measure or patient-rated outcome measures, as

this information linked to the observational study in work package 3.
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4.2.6 Piloting

The online questionnaire was piloted by the principal investigator’s supervisor to
ensure the question-skip logic and functions of the survey directed respondents to
the appropriate page/section of the survey. Following further refinement, the survey
was piloted by two members of the local hand therapy team, who recorded the
length of time it took to complete and any technical issues they encountered. These

were then rectified before the survey link was opened to hand therapists.
4.2.7 Advertising

A quarterly e-bulletin, sent to all BAHT members, was used to advertise the survey
and invite members to participate. Members had already agreed to receive these e-
bulletins and relevant emails regarding research activity as part of their BAHT
membership. Members are able to unsubscribe to these emails at any time. The
principal investigator (PI) of this study was not given access to individual members’
email addresses, but she is a member of BAHT. The survey web link was forwarded

to the secretary of BAHT, who then included this in the quarterly e-bulletin.

The BAHT annual conference (November 2015) and regional group contacts were

also used to raise awareness of the study and maximise response rates.

The web-based questionnaire was designed using open and closed questions to
obtain data on respondents’ current practice with regards to assessing and treating
hand oedema. At the end of the survey, respondents were asked to contact the
principal investigator if they considered themselves suitably qualified and
experienced to take part in the next phase: the Delphi consensus method.

The survey opened on 21 December 2015 and was accessible for 14 weeks, closing
on 31 March 2016. Email reminders were sent to regional therapy leads to
encourage their team members to take part. Social media was used, in the form of
the BAHT’s Facebook and Twitter accounts, to post reminders and the e-bulletin also

featured a reminder message in order to try and increase the response rate.
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4.2.8 Software

A premier package of SurveyMonkey® was used. This is an online survey
development, cloud-based, ‘software as a service’ company. The premier package is
a paid back-end program that includes data analysis, sample selection, bias

elimination, and a data representation tool.

4.2.9 Confidentiality

SurveyMonkey® is password-protected software which only the Pl had access to.
The survey responses were submitted anonymously with no personal identifiable
information required from the respondent. The PI had no way of tracing the Internet

Protocol (IP) address of the device used to complete and submit the survey.

4.2.10 Ethics and consent

The Chair of the BAHT Clinical Evidence Committee (CEC) approved the project and
use of BAHT social media and e-bulletin to advertise the survey link in October 2015.
Ethics approval was gained from the Faculty of Medicine and Health Research
Ethics Committee on 16 December 2015 (see Appendix G for approval letters)
Participants were not able to access the start of the survey until they had read the
participant information sheet (P1S) and completed a consent form (see Appendix H
for PIS and Appendix | for consent form).

4.2.11 Analysis

The SurveyMonkey® package used collated survey data and presented the data for
each question in proportions (percentage and number of respondents answering and
number of respondents who skipped the question). Questionnaire data was
presented in bar charts when response options were specified. Free-text data was

listed according to respondent number.

The survey data were analysed using summary statistics for closed questions and
content analysis for open questions. The results helped to describe UK current
oedema treatment and assessment methods and assisted in the development of the

first round of the Delphi Consensus study.
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4.3 Results
4.3.1 Response rate

The online survey (see Appendix J for survey questions) was available for 14 weeks,
between 21 December 2015 and 31 March 2016. During this time 156 respondents
accessed the online survey link. At the time of conducting the survey BAHT had 730
current members, of which 612 subscribed to the e-bulletin. Twenty-six e-bulletins
bounced back, indicated either an incorrect e-mail address or the member had opted
out of receiving the e-bulletin. Five hundred and eighty-six members received the e-
bulletin, giving a 27% (n=156) response rate. As it is not possible to identify the
number of members who accessed the link via social media, the response rate was

based on the members who accessed the e-bulletin link.

One hundred and fifty six participants confirmed they were members of BAHT in the
first screening question. However, only 130 participants confirmed they regularly
treat hand oedema (at least 2 patients per week) in the second screening question.
One hundred and eighteen participants completed the consent process. At this point
three participants left the survey, leaving 115 active respondents by the start of the
guestionnaire, giving a 20% response rate. A 70% (n=80) completion rate was
calculated, based on the proportion of respondents who passed screening and

started the survey. Thirty-five respondents did not complete the full questionnaire.
4.3.2 Demographics

Seventy percent (n=81) of respondents were occupational therapists (OT), which is
representative of the BAHT membership (459 (63%) OT members, 271
physiotherapist members). No assistant practitioners or therapy assistants
completed the survey, which accounts for the lack of NHS Agenda for Change Band
3 and 4s. One respondent chose the ‘Other’ option and commented that her job title
was Clinical Specialist in Hand Therapy. See Table 4.1 for details on banding of

respondents.
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Table 4.1 Banding of respondents

Years of hand % N=
therapy experience

Under 2 years 2% 2
2-5 years 10% 11
6-10 years 29% 33
11-15 years 28% 32
16- 20 years 17% 19
More than 20 years 16% 18
Total 100% 115

Chapter 4 Survey of practice

Of the 6 respondents who chose ‘Other’, 3 stated they were specialist hand therapist

in private practice, 1 was a supervisor OT, 1 a senior and 1 working in the Republic

of Ireland, which does not adhere to the Agenda for Change banding structure. See

Table 4.2 for a summary of the level of experience of respondents. Table 4.3 shows

the number of patients with hand oedema treated per week by respondents.

Table 4.2 Experience of respondents

Banding level % N=
Band 3 0%

Band 4 0%

Band 5 2%

Band 6 26% 30
Band 7 49% 56
Band 8 18% 21
Other 5% 6
Total 100% 115
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Table 4.3 Frequency of treating patient with oedema

Patients with sub-acute % N=

oedema per week

Less than 2* 3% 3
3-5 30% 35
6-10 20% 23
11-20 30% 35
More than 20 17% 19
Total 100% 115

*This question screened out any participants who did not meet the eligibility criteria.

4.3.3 Treatments

The survey inquired about 10 treatments. Table 4.4 gives the number of respondents
for each treatment, along with the proportion of respondents who reported using the
treatment. The treatments are listed in order of most frequently used, based on
absolute number order, i.e. n=. Respondents could select as many options as was
relevant to their clinical practice. The final column summarises descriptive data on

the implementation of treatments.
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Table 4.4 Absolute number order of treatments most frequently used, with details on the implementation of treatment

Absolute Treatment Number of Percentage of Description * See table 4.5 for more details.

number order respondents respondents using

1 Compression ~ n=112 93% (n=104) Isotoner or oedema glove*

2 Compression ~ n=104 95% (n=99) Coban™ wrap*

3 Elevation n=90 100% (n=90) Elevate above the level of the heart (98%, n=86)

Exercise with arm in elevation (91%, n=80)

Sling or collar and cuff not advised (53% n=47)

Elevate when practical/ during rest (n=14), until oedema subsides
(n=18). Precautions include; numbness, increased pain or stiffness
or compromised vascularity.

4 Massage n=90 94% (n=85) Distal to proximal direction (88%, n=75) using light pressure with
cream/oil (91%, n=77), for approximately 10-15 minutes (n=17), 3
times a day (n=11) until oedema resolved (n=26).

5 Exercise n=86 94% (n=81) Active exercises (98%, n=78)
With elevation (85%, n=68)
With contrast bathing (69%, n=55)

6 Compression  n=97 72% (n=70) Lycra sleeve*

7 Kinesiology n=93 41% (n=38) Fan shape (n=23)

tape Beige tape (71% n=25)

Colour of tape not influencing effect (77% n=27)
Use on clean dry skin no creams/oils, shave area if needed (n=38)
Tension: paper off (n=8), 0- 20%
(n=8). Wear until tape comes off
(n=7), 3-5 days (n=4).

8 Manual lymph  n=88 23% (n=20) “As per Artzberger 2004 programme” (n=3). Breathing and

drainage massage performed by n=6, three times a day (n=5)

9 Breathing n=86 16% (n=14) Deep diaphragmatic in sitting (n=6) or standing (n=5). Three

exercises breaths (n=5) 3-6 times daily (n=5)

10 Electrotherapy n=86 9% (n=8) Ultrasound 75% (n=6)

Administered twice weekly 50% (n=4)
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Respondents who identified using a particular treatment were directed to further
guestions to find out what recommendations they gave to patients. These have been

summarised under the description column of Table 4.4.

Compression (glove, sleeve or wrap) was the treatment used by most of the
respondents, and larger variations were observed in responses relating to the
frequency, duration and precautions advised to patients. Table 4.5 summarises the
number of distinct response categories for each question for compression and gives

further details on the top three responses received, where appropriate
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Table 4.5 Details on implementing treatment- compression.
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Treatment n= When to wear When to remove Frequency Duration Precautions Other
(minutes/hours) (days/weeks) methods
used
Oedema n=96 16 distinct response categories; 12 distinct response 20 distinct response 11 distinct 2 distinct response Coban™
glove 1. Day time n=23 categories; categories; response categories; Lycra sleeve
2. 24 hours a day n=20 1. Hygiene n=57 1. As much as categories; 1. Ifcapillary refil  Tybigrip
3. 23 hours a day n=10 2. Function n=24 possible n=14 1. Until stop or sensation Flowtron
3. Scar massage n=10 2. 23 hours a day seeing affected, if pain ~ «~pi oy
n=14 benefits n=31 increases, or if I\%:;F;r;y ebag
3. Patientdependent 2. Review at skin g
n=13 each damage/allergies
appointment occur
n=15 2. Noneissued n=8
3. Asrequired
n=13
Coban™ n=94 2 methods of application Responses for when to wear ~ Responses ranged Most respondents  As above for oedema  N/A
Wrap described- spiral and tubular. ranged from 5-10 minutes from 5-15 minutes to 24  stated use as glove.

Tubular- with single layer of 3-
inch Coban™ using pinch
technique to secure on dorsum of
digit.

Spiral-with 1-inch Coban™
wrapping distal to proximal.

The amount of stretch required
was described in 9 different ways;
not full, gentle, minimal, slight,
light, 50-75% stretch, no stretch,
30%, 0-20% stretch.

The proportion of the tape which
should overlap was described in
3 different ways:

Y2, 50%, or 1/3 overlap.

every hour to 24 hours a day.
Remove for hygiene, skin
check/normal sensory input
and during exercises if

restrictive.

hours a day.

needed, as long as
required, or until
oedema had
resolved. Specific
timeframes varied
from 7 days to 6
weeks.
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Treatment

Lycra digi
sleeve

n=

n=70

When to wear

Gently pull sleeve on ensuring no
wrinkles with seams on outside.
Location of seam; responses
varied from central dorsal to
palmar.

When to remove

Responses were split into
those who recommended just
day time use, those who
recommended for day and
night those who states wear
as needed. Removal as per
Coban™,

Frequency
(minutes/hours)

Responses ranged
from 30 minutes to 25
hours a day.

Duration
(days/weeks)

As above
responses for
Coban™.,

Precautions

As above responses
for Coban™ and
glove.

Other
methods
used
N/A
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4.3.4 Likelihood of using treatment

Respondents were asked to rank the 10 oedema treatments according to the
likeliness of using these in their clinical practice. The difference between this
guestion and the previous one was to highlight which were the most commonly
implemented treatments, as opposed to which treatments were used in general.
Table 4.6 displays the results.

Treatments in bold appeared in the same rank order as in the previous question,

which ranked the treatments most frequently used.

Table 4.6 Rank order and score of treatment most likely to be used to treat

hand oedema for n=80 respondents.

Rank Treatment Score 1-10
order 1=least likely, 10-most
likely

1 Elevation 8.6

2 Exercises 7.9

3 Coban™ wrap 7.4

4 Massage 7.2

5 Compression glove 7.0

6 Lycra digi sleeve 5.7

7 Kinesiology tape 5.2

8 Breathing techniques 4.0

9 Manual lymph drainage 3.8

10 Electrotherapy 3.0

4.3.5 Perceived effectiveness of treatments

Respondents were then asked to rank the 10 treatments according to their perceived
effectiveness irrespective of whether they were trained to use, or used, the method
in their clinical practice. Results are shown in table 4.7. Two treatments (in bold)

appeared in the same rank order as the previous two questions.
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Table 4.7: Rank order and score of treatment according to their perceived

effectiveness for n=80 respondents

Rank Treatment Score
order 1=least likely, 10=most
likely
1 Elevation 8.2
2 Coban™ wrap 7.3
3 Compression glove 7.2
4 Exercises 7.1
5 Massage 6.5
6 Lycra digital sleeve 54
7 Manual lymph drainage 4.6
Kinesiology tape
9 Breathing techniques 2.2
10 Electrotherapy 2.0

4.3.6 Level of training

Question 40 asked respondents to identify which of the 10 treatments they had
received training for and to describe the style of that training (for example, formal or
informal), and whether they used the treatment in their current practice. The results
show that of the 80 respondents who completed this section, and used the technique
in question, formal training (through external or accredited courses) was obtained for
treatments such as exercise prescription (44%), kinesiology taping (39%) and
Coban™ wrapping (34%). The number of respondents receiving informal training in
the form of in-service teaching with colleagues was generally higher across the
majority of modalities than formal training. With the exception of electrotherapy,
some respondents used modalities without any formal or informal training. For
example, over 50% used some form of compression, 22% used massage and 4%

used manual or modified manual lymph drainage. See Figure 4.1 for full details.
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Figure 4.1: Stacked bar chart of level of training received for each treatment

Exercises 43.75 I 25 B

Breathing techniques 125 | 6
Electrotherapy 175

Manual Lymph Drainage 13.75 [
Elevation  13.75 | s o

Massage 27.5 L LIS

Kinesiology tape 38.75 I 0 625

Lycra digital sleeve 8,75 | s

Coban wrap 33.75 [ EESTFCE
Compression glove 26.25 [ TP
0 10 20 30 40 50 60 70 80 90 100

Formal training i.e external or accredited course
H In-service training with colleagues
B No formal or informal training received, but | do use this method

B N/A- 1 do not use this method in my clinical practice

4.3.7 Evaluating effectiveness of treatment

Respondents were asked to identify how they would evaluate the effectiveness of
their oedema treatment from a list of 10 options, including subjective and objective
measures (question 41: of the following options, how would you evaluate the
effectiveness of your chosen oedema treatment/s? Please tick all that apply). These
methods are presented (Table 4.8) in order of those most likely to be used by

therapists. Multiple options could be chosen by respondents.
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Table 4.8 Rank order of outcome measures used by therapists to evaluate

effectiveness of oedema treatments from n=80 respondents

Rank Measure % N=
Order
1 Visual inspection 94 75
2 Goniometry 85 68
Patient subjective account 85 68
Functional assessment 54 43
Strength 25 20
Return to work 25 20
5 Patient-rated outcome measure (PROM) 0

Measuring tape

Volumetry

Questions 42, 44 and 46 then asked respondents if they used volumetry, tape
measures or patient-rated outcome measures to assess oedema in clinical practice.
The results are summarised in Table 4.9. If a respondent identified that they did use
one of the above assessments, they were directed to a further question to gather

more details.

Despite the results in Table 4.8 (question 41), which suggests that volumetry, tape
measures and PROMs were not used to evaluate the effectiveness of oedema
treatment, responses to subsequent questions (Table 4.9) indicate they were used to
assess oedema. This may imply that questions in this section were not fully
understood. These particular three methods were chosen for further questioning in
order to feed into the subsequent observational study, which compared the relative
responsiveness of two assessment and two patient-rated outcome measures in a

cohort with hand oedema.
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Table 4.9 Details on volumetry, tape measuring and PROMs assessment

methods

Method % (n) using

method

Description

Tape measure 93% (n=74)

Volumetry 16% (n=13)

Patient-rated 23% (n=18)
outcome

measures

38% (n=28) use Fo8
96% (n=71) use circumferential
3% (n=2) report ‘other’

-Fo8 for hand oedema and

circumferential for digit oedema

100% (n=13) use the commercially
available upper limb volumeter

18% (n=2) reported using a ‘standardised
protocol’, however 38% (n=5) gave
unspecific details about the protocol they
used.

31% (n=4) correctly stated the hand was
lowered into the volumeter until the
positioning bar was in the 3™ webspace,
whereas 1 respondent (8%) stated the first
webspace. One respondent stated
calculating volume increase of affected
hand based on volume of unaffected hand.
54% stated they would not use the
volumeter in the presence of wounds,
whilst 46% (n=6) said they would use a
tape measure instead of the volumeter in
these circumstances.

QuickDASH 88% (n=15)

Other 47% (n=8) Patient Specific Function
Scale (n=3), EQ-5D (n=2)

DASH 41% (n=7)
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Method % (n) using Description
method
PRWHE 24% (n=4)
PEM 19% (n=3)
MHQ 12% (N=2)

Legend: Fo8= Figure-of-eight tape measure, DASH- Disabilities of Arm, Shoulder and Hand,
PRWHE= Patient Rated Wrist and Hand Evaluation, PEM= patient evaluation measure,
MHQ, Michigan Hand Questionnaire, EQ-5D=EuroQol 5 dimensions

The final question asked if respondents had any further comments to make on
anything relating to oedema management, which had not been captured in the
survey. Sixteen respondents added comments. Table 4.9.1 summarises these

comments.

Table 4.9.1 Comments received from respondents

Topic Comment

Treatment for oedema “The survey did not give me a chance to rate Flowtron
not mentioned in survey as a treatment intervention.”
‘At times we use POSI* splints in conjunction with
‘chippy bags™
“l sometimes use ‘chip bags’ with oedema gloves”
“It is important to note that oedema does settle over
time, as long as the patient is using his hand as
normally as possible.”
“l use splinting.....”
Tailoring oedema “I do not work with strict rules and protocols that the
treatments patient has to follow rigidly”
“In reality techniques are used in combination rather
than isolation so this may be a factor in their
effectiveness”
“Difficult to answer so [sic] questions because is all

based on clinical findings and clinical reasoning”
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Topic

Comment

Assessment of oedema

Survey topic

Standard oedema

treatment

“What is right for one patient could be harmful for
another depends on comorbidities.”

Factors to consider when tailoring an oedema
programme included: presence of wounds, severity of
oedema, type of injury, pain, patient’s expectations,
engagement in therapy, “What they believe will work
(given the limited evidence for most of the treatments)”,
frequency/dose depends on responsiveness to
treatment, patient’s lifestyle.

“Don’t measure oedema very often unless patient not
improving then do [sic] do it more formally”

“Also, | have answered no to the use of some
assessment tools and treatment modalities simply
because | do not have them available rather than
selecting not to use them.”

“All our treatment decisions are based on assessment,
to evaluate intervention.”

“Much more formal training required in this field”
“Oedema is one area that requires the practice to be
standardised and | hope this study will help.”

“Il look forward to a definitive algorithm for treatment
decision making....”

“Baseline is compression, elevation, massage and
movement in some combination......
“Usually start with basic techniques of elevation,

exercise and some form of compression.”

*POSI=position of safe immobilisation splint

4.3.8 Summary of results

Results suggest the most common treatment for sub-acute hand oedema used by

the respondents is compression, closely followed by elevation and massage.

Electrotherapy was the treatment least used for sub-acute hand oedema. In seventh

place, with 41% (n=38) of respondents using this treatment, was kinesiology tape.
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Manual lymphatic drainage (MLD) was the eighth most popular treatment. In
contrast, the treatments most likely to be used in clinical practice were elevation,
exercise and Coban™ wrap. The treatments perceived to be the most effective were
elevation, Coban™ wrap and compression (glove). Large variations were seen in the
frequency and duration of all the treatments. Responses were more consistent for

the precautions when using each treatment.

Electrotherapy was the only treatment not used unless training had been received.
However, some treatments were still used in clinical practice despite respondents
receiving no formal or informal training, such as MLD (4%) and kinesiology tape
(1%). Whilst these were used by only a very small number of respondents, it
highlights that some treatments are implemented without training (which should
include some guidance on parameters of use), and this could contribute to the

number of variations seen in treatment delivery.

MLD, breathing techniques and electrotherapy were amongst the treatments that
therapists were least likely to receive training for (formal or informal). Exercise
(43.75%) and kinesiology tape (38.75%) were the treatments in which most
respondents had received formal training, whereas Coban™ and Lycra sleeves (both
50%) received the most informal training.

With regards to assessment of oedema, visual inspection was the most commonly
used method (94%, n=75). Of the 93% (n=74) of respondents who used a tape
measure to assess oedema, 38% (n=28) used the figure-of-eight method. Only 13 of
the 80 therapists who responded to this question reported using a volumeter to
assess oedema. The QuickDASH was used by the majority (n=15) of respondents
who reported using a patient-rated outcome measure to assess oedema (23%,
n=18).

4.4 Discussion

The aim of this survey was to establish current UK practice for the treatment of hand
oedema. The results highlighted large variations in practice and the potential

challenges to standardising oedema treatments in clinical practice. However, there is
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a need to develop an oedema management manual that would provide some

parameters in terms of modality, frequency and dose, for use in clinical trials.

4.4.1 Comparing survey results to published systematic reviews

The results of this survey are not consistent with those of the previous systematic
reviews (Miller et al., 20172, Miller et al., 2017°). Despite published evidence of its
poor reliability, this survey found that visual inspection was the method used by the
vast majority of respondents (94%, n=75), with the volumeter being the least used
method to assess oedema. This may be because some units do not have a
volumeter, or practical issues such as time to complete volumetry set-up and
assessment, cost of purchasing a volumeter, the presence of wounds or large
caseloads, which seemingly limit the use of volumetry. The diverse responses
received on how the volumeter was used by the 13 respondents suggest that some

clinicians are not aware of the standardised protocol.

In this survey MLD was rated the 8" (out of 10) most commonly used method of
treating hand oedema, and 9" most likely treatment to be used. Given that the
highest level of evidence for the treatment of hand oedema supports the use of MLD
in addition to standard therapy only in cases of problematic or stubborn oedema, the
rank position of MLD in these questions reflects that it is not a treatment which
should be used in every case of hand oedema. As 64% of respondents are also not
trained to use MLD, these survey results are unsurprising. However, the most
unexpected results from this survey are that MLD is in 7" place (out of 10) for
perceived effectiveness. This highlights that therapists are not aware of the best
available evidence for the most effective methods of treating hand oedema.

The discrepancies between current clinical practice and best available evidence may
indicate that oedema management is not viewed as a priority by clinicians, and may
not have received enough attention to date. This could have resulted in anecdotal
evidence and perpetuated practice, as opposed to consulting and critically
appraising the literature. A lack of time and critical appraisal skills could also account
for discrepancies between practice and research findings. Although it is an
expectation, in reality, clinicians often have very little, if any, dedicated time to read
research papers and evaluate the literature during clinical practice. Accredited

courses attempt to offer a best-evidence synthesis of current treatment techniques;
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however, such courses rely on the skills of the educator to have critically appraised
the research in order to incorporate the most reliable and effective treatments into
their teaching. Anecdotal evidence of treatment effectiveness is included in
accredited courses and in-service training, which has the potential to perpetuate
existing practice without being challenged. The ability to challenge practice may
become easier with experience and knowledge; therefore some inexperienced
clinicians may simply accept treatments without considering their effectiveness.
Equally, some highly experienced clinicians may be unwilling to consider new
treatments if they have used a treatment for many years and believe it to be

effective.

Interestingly, although kinesiology tape was the treatment for which respondents had
received the second highest level of formal training, it was the 7™ (out of 10) most
likely to be used. This may indicate that despite paying, or receiving funding, to
attend an external or accredited course to learn about it, respondents rarely used it.
In keeping with this, kinesiology tape was ranked 7% in the perceived effectiveness
guestion. Breathing techniques, which form part of MLD, were the second least likely

(after electrotherapy) to be used in clinical practice.

4.4.2 Defining ‘standard treatment’

‘Standard treatment’ was not defined by the researcher in this study, nor were
respondents specifically asked to describe what they believed to be standard
oedema treatment. Additional comments from recipients (Table 4.9.1) mentioned
“baseline” or “usual” treatments, which could be viewed as ‘standard treatment’. The
responses that emerged identified the most frequently used, and most likely used,
treatments that could also indicate standard treatment. However, even these had

large variations in how they were prescribed to patients.

‘Standard treatment’, as mentioned by numerous papers in the previous systematic
review of oedema treatments, was not defined in sufficient detail to be replicated in
practice or research, but included compression, elevation and exercise. These
treatments featured in the top five mostly frequently used treatments, which lends
support for these being the standard ‘go-to’ treatments for the majority of therapists

treating oedema. The additional details obtained during this survey regarding the
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prescribed ‘dose’ highlighted there was no consensus. Many hand conditions and
surgeries have local or regional treatment protocols or guidelines, based on best
available evidence; examples of these include flexor and extensor tendon injuries.
There is no accepted oedema management guideline. This may be due to the
unpredictable nature of oedema in the hand, or uncertainty regarding the most
effective treatment. Some respondents stated there was ‘no recipe’ to oedema
management. Clinical guidelines have been blamed for being anti-intellectual,
standardising practice around the average, preventing discretion in individual cases,
cost-cutting, limiting innovation and clinical freedom, and encouraging litigation
(Deutsch et al., 1998). As many respondents commented, there is a need to tailor
treatment to the individual’'s requirements (patient, condition, type of oedema).
However, consensus is heeded to establish parameters for treatments whilst

allowing a degree of flexibility and clinical reasoning.

4.4.3 Oedema management as a complex intervention

This survey, along with results of the systematic review of treatment, highlight the
numerous complexities associated with oedema management. Treatment are used
in combination with each other to treat hand oedema, each with their own
(questionable) mode of action, however the interactions between these treatment
have not been identified nor understood, and there is potential that one treatment
could cancel another out. Campbell et al., 2000 suggest a phased approach to
evaluating complex interventions to help researchers clearly define where they are in
the research process. This programme of research has attempted to break the
process down by i) identifying the evidence on oedema management from published
research; ii) defining current practice in the UK; iii) establishing agreement on an
oedema management programme to be used in a clinical research trial; and iv)
comparing treatment as usual to trial treatment in a pilot RCT. Due to the challenging
and multi-faceted nature of complex interventions, the ‘active components’ of the
intervention may be difficult to identify. The previous systematic review, in
conjunction with this survey, has assisted in identifying and describing the possible
active components of oedema management. However, establishing if they are active
components, and how they may work, is beyond the scope of this programme of
research and would require further investigation. The wide variation in practice

demonstrates the need for further work to establish consensus on the active
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components of oedema management as a complex intervention, which will inform

the control and intervention arms of a pilot randomised controlled trial.

4.4.4 Limitations

The response rate for this survey was poor at only 20%. A high response rate is
generally seen as the key to legitimising a survey’s results (Wiebe et al., 2012). In
the US and Canada a number of medical journals recommend a survey response of
at least 60% to ensure that non-response bias does not threaten the validity of the
findings (JAMA Network, 2012, Burns et al., 2008).

A meta-analysis, comparing response rates for web and mail surveys, found that
web surveys have a lower response rate than mail surveys in general (Shih and Fan,
2008), with population type and follow-up reminders playing a statistically significant
role in the differences in response rates. They report that students tend to prefer web
surveys, whereas professionals such as doctors and teachers prefer mail surveys.
Follow-up reminders appeared to be less effective for web-based surveys. Their
meta-analysis was published 10 years ago, however, and trends may have changed
since then. Using a web-based survey was time and cost-efficient. Adding the survey
link to the e-bulletin and social media pages meant that individual BAHT members’
addresses were not required. The limitations of this, along with anonymous
responses, meant that reminders were generic to all members receiving the e-

bulletin and not personalised to those who had not responded.

Based on the total BAHT membership at the time of the survey (730), only 16% of
members were involved in this survey and therefore the results may not represent
current UK practice. It is recognised (from clinical experience) that oedema
management is commonly encountered by hand therapists, therefore this response
rate is likely to under-represent the number of BAHT members who treat oedema in
clinical practice. Very low response rates increase the risk of selection bias
(Fischbacher et al., 2000). Members who chose not to respond may have been
systematically different to those who responded. Reasons for non-response may
relate to using an internet-mediated survey. However, it was assumed that BAHT
members had easy electronic access in their professional organisation or at home,

as they had already signed up to receive the electronic bulletin. An issue may have
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arisen on computers with old operating systems or stringent NHS firewalls that block
access to external websites. This may have caused issues with the speed, layout
and functionality of loading the lengthy questionnaire. Offering to post paper-based
guestionnaires to those who requested this method may have increased the
response rate, particularly in those who had reduced access to a computer. Thirty-
two respondents started but did not complete the questionnaire, further lowering the
response rate for some questions. This could indicate responder fatigue and that the

guestionnaire was too long.

The wording of question 41: “Of the following options, how would you evaluate the
effectiveness of your chosen oedema management treatment/s?” appears to have
confused some respondents. Results for this question contradict those obtained for
subsequent questions that asked respondents if they used a certain method to
assess hand oedema. The original question (Q41) was trying to establish which
method/s were most frequently used to assess hand oedema, whereas subsequent
guestions were specifically designed to obtain more detail on the methods of three
particular assessments. This confusion may reduce the validity of the responses
obtained in this section. Clearer wording may have reduced this issue.

The series of questions which asked for further details on how a treatment was
implemented (frequency/duration/when to wear and remove) received similar, or in
some cases, the same responses across the questions. The respondents often
indicated for the researcher to look at their comments for the previous question. This
may indicate a lack of clarity in the instructions, or potentially repetitive questioning.
These issues were not highlighted during piloting.

4.5 Conclusion

Current practice for oedema management amongst UK hand therapists is not
consistent with the results of systematic reviews of the assessment and treatment of
hand oedema. The survey results formed part of a staged process in identifying and
describing current oedema treatments and establishing consensus on a
standardised oedema management programme, which informed subsequent work

packages.
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This chapter has attempted to collate and organise information on how hand
therapists currently assess and treat hand oedema. It highlighted the large variation
in clinical practice, a lack of standardisation in oedema treatment and further
confirmed the level of uncertainty regarding this topic. The next chapter will try to
address the variation of responses by using a consensus development method with
hand therapy experts to gain agreement on a standardised manual of oedema
management which will inform the intervention and control arm of a subsequent pilot

randomised controlled trial. .
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5.1 Introduction

This chapter presents the method and results of a consensus development study with
hand therapy experts which aimed to establish agreement on treatments to manage

oedema.

There are numerous techniques to reduce hand oedema. It is often a ‘multi-modal’
approach, meaning multiple methods are used in conjunction with each other; for
example, elevation and compression, or elevation, compression and massage. A recent
systematic review of the existing literature identified 16 different oedema management
interventions (Miller et al., 2017a)]. There was no standardisation of interventions
across studies, with variations observed in terminology, frequency, duration and
technique. There was little consensus in this literature regarding the most appropriate

methods of even so-called ‘standard’ interventions (Miller et al., 2017%).

This lack of standardisation and consensus was also reflected in the results of the
previous online survey, with disparities between clinicians in the advice they give to
patients on managing their oedema. In addition, the limited research evidence to
support one treatment over another indicated a need to develop consensus on the
content and implementation of oedema management. A standardised ‘one size fits all’
approach to oedema management may not be feasible, or desirable by clinicians. The
variation in how these are implemented in practice needs addressing in order to

manualise the interventions so they can be replicated in the context of a clinical trial.

The purpose of this study was to engage a group of self-identified hand therapy experts
to discuss and develop consensus on specific components of an oedema management

package which could be used in a subsequent pilot randomised controlled trial.
The objectives of this study were to:

i) develop consensus on best practice for hand oedema interventions, including

frequency, duration, safety and contraindications.
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i) define treatment as usual and trial treatment to be administered in the pilot

randomised controlled trial in work package 4.

5.2 Methods
5.2.1 Consensus development

Two consensus development methods, commonly adopted in healthcare research, are

the Delphi process and the nominal group technique (also known as the expert panel).

The nominal group process was developed in the United States in the 1960s and has
been used in a variety of settings, including social services, education, industry and
healthcare. It involves a highly structured physical meeting of 9-12 experts about a
specific issue, facilitated by an expert on the topic. Participants have time to consolidate
their own views on a topic before contributing one idea to the facilitator, who records
this visibly for the whole group to see. Similar suggestions are grouped together and the
panel of experts discuss each idea. Each expert privately ranks each idea: this is
classed as round 1. The results are then tabulated and presented to the group, and in
round 2 the panel discuss the overall ranking and can alter their rankings from the first
round (Delbecq and Van, 1971, Jones and Hunter, 1995).

The Delphi consensus method was originally developed by the RAND Corporation
(www.rand.org) in the 1950s to forecast the impact of technology on warfare. Since then
its use in solving problems in healthcare settings is well recognised (Fink et al., 1991). It
has been widely used in nursing and midwifery research (Linderman, 1975, Bond and
Bond, 1982, Goodman, 1986, Broome et al., 1996, Schmidt et al., 1997, Sleep, 1999),
and is a useful technique for situations where individual judgements must be tapped
and combined in order to address a lack of agreement or incomplete state of knowledge
(Delbecq et al., 1975, Van de Ven et al., 1972). The Delphi survey is a group facilitation
technique, which is an iterative multistage process designed to transform opinion into

group consensus (Hasson et al., 2000, 2011, McKenna et al., 1994, Lynn et al., 1998).
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An internet mediated Delphi technique was chosen for this study due to its benefits in
terms of cost, convenience and anonymity of experts (Delbecq et al., 1975) in contrast
with other methods such as the nominal group process, focus groups or general survey
of practice.

5.2.2 Definition of consensus

Dictionary definitions of ‘consensus’ have changed over the years, with the 1969 Oxford
Dictionary (Oxford University Press) defining it as “an agreement in opinion on the part
of all concerned”. In 1984 the updated version of the Oxford Dictionary (Oxford
University Press) defines it as “an agreement in opinion: a majority view”. A more recent

version (www.en.oxforddictionaries.com) defines it as “a general agreement”. Previous

consensus studies have been criticised for not adequately defining consensus a priori
and there is no standardised acceptable level of agreement (Williams and Webb, 1994).
In a recent systematic review of defining consensus in Delphi methods, the most
common definition of consensus was based on percent agreement. Bassoon et al
(2000) highlights that as the Delphi technique is used in a diverse range of topics, there
is no way of ascertaining the validity of any specific definition of consensus. Authors
suggest varying levels of consensus, with some reporting a minimum of 51% level of
agreement should be adopted (McKenna, 1994, Loughlin and Moore, 1979), while
Sumison (1988) recommends at least 70% and Green et al., (1999) suggest 90% or
more. Others state that a percentage measure is not a reliable indicator of consensus
(Campbell et al., 1999) and that more attention should be paid to the stability of the
responses throughout the rounds. A 75% agreement level was set a priori for this study

to ensure a definite majority agreement.
5.2.3 Sampling and recruitment

This Delphi method focused on UK practice and therefore the British Association of
Hand Therapists (BAHT) appeared to be the most appropriate special interest group to
approach for experts. BAHT membership involves an annual paid subscription,
available to any occupational therapist or physiotherapist working in hand therapy within
the UK. Members who completed the online survey were informed of the planned Delphi

consensus study and were invited to contact the Pl via email if they wished to take part.
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One hundred and fifty six members accessed the online survey link, giving a 6% (n=9)

response rate for the Delphi.
5.2.4 Inclusion criteria

Criteria for therapists to be included as an expert were: at least 10 years’ working in
hand therapy and/or upper limb neurology services (regardless of their banding/grade);
working currently as a hand therapist (full or part-time, NHS, primary care, community or
private sector); treating at least five patients per week with sub-acute oedema post-
trauma. Eligible participants also had to feel confident to discuss and justify oedema
management interventions and share their clinical reasoning for these interventions.
Research suggests that the composition of the panel influences ratings (Campbell et al.,
1999). In this study experts were either occupational therapists or physiotherapists
specialising in hand therapy, but came from a range of clinical settings and had varying
levels of experience (10+) and experience of using oedema interventions. Black et al.,
(1999) comments that in Delphi methods, heterogeneity is preferred to homogeneity, in
order to encompass all relevant aspects of the topic from different viewpoints. Delbecq
et al., (1975, 1971) go on to say that panel members with widely varying personalities
and substantially different perspectives on a problem produce a higher proportion of
high quality, highly acceptable solutions than homogeneous groups. Rowe (1994)
suggests drawing experts from varied backgrounds in order to guarantee a wide base of
knowledge. Hong et al., (2010) discussed the need for the full range of stakeholders to
be included in the panel, as their differing opinions will enrich the procedure. In this
case, differences in professional background, clinical setting, years of experience and
place of work were all factors which could create differences in opinion within the group.
However, their shared specialty in hand therapy could increase the likelihood of
homogeneity. The authors defined ‘stakeholders’ as being clinicians with relevant skills
and knowledge who regularly use oedema treatments. Jones and Hunter (1995)
recommend that studies that are concerned with clinical interventions should use
specialists in that area. As noted by Powell (2003), representative samples are not

required for statistical purposes.
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5.2.5 Panel size

A group of 10 to 20 experts were invited via purposive sampling from among those who
had completed the web-based survey and expressed an interest to participate in the
subsequent Delphi study. Whilst this non-representative sample relied upon therapists
volunteering to take part, only those who met the pre-set eligibility criteria were invited
to complete the Delphi, thus reducing any self-selection bias (Williams, 1994).
Purposive sampling is based on the assumption that a researcher’s knowledge about
the population can be used to select the cases to be included in the sample (Polit and
Hungler, 1997). This ‘handpicking’ suggests an arbitrary selection which could give rise
to researcher and subject bias; however; this was reduced by using specific inclusion
criteria. Allowing therapists to volunteer to take part could also increase the response
rate, given that the therapist has entered the process of their own volition. A pragmatic
sample size was set a priori, based on the estimated response rate of the survey and as
a manageable panel size for the PI to facilitate. Evidence suggests there is no
agreement regarding the size of the panel or the sampling techniques used to obtain a
panel (Loughlin and Moore, 1979). Murphy et al., (1998) believe the more participants
there are, the better; suggesting a positive correlation between the number of experts
and the reliability of their composite judgements. However, they also admit that very
little empirical evidence exists on the effect of the number of participants on the
reliability or validity of consensus processes. Reid (1988) critiqued 13 Delphi studies
and found panel sizes ranging from 10 to 1685; only one of these studies selected a
truly random sample. More recently, Okali and Pawlowski (2004) report the literature
recommends 10-18 experts on a Delphi panel.

5.2.6 Attrition and response rate

A low attrition and high response rate were anticipated in this study, given that
participants had volunteered to take part with a relatively short timeframe of
involvement. Okali and Pawlowski (2004) highlight that attrition tends to be low in Delphi
studies, similar to non-response, and that facilitators can easily ascertain the cause by
liaising with the drop-outs. Several authors (Crisp et al., 1997, Walker and Selfe, 1996)

have stated that in order to maintain rigour when using a Delphi method, a 70%
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minimum response rate should be achieved in each round. Although the identities of the
experts were known to the facilitator, she was unable to identify which experts had
submitted which responses and was therefore unable to send direct reminders or liaise
with those who dropped out.

5.2.7 Procedure

An internet-mediated Delphi technique was used to allow geographically dispersed
experts the opportunity of participating. All experts were known to the facilitator (PI), but
remained anonymous to each other. This not only encourages honesty within the group
but avoids bias through status, which is often compounded by the hierarchical structure
of the health service (Williams and Webb 1994), or dominant personalities (Hoogvliet et
al., 2013) where members may feel pressured into changing their opinion. The Delphi
technique was deemed an appropriate method for this study, as the topic lacks certainty
and empirical evidence (Delbecq et al., 1971).

A gold package of SurveyMonkey® was used at a cost of £300 for a one-year
subscription. This package was also used for the preceding online survey, and was
therefore a cost-effective tool to use, as opposed to sending mailed paper surveys to
each expert with stamped addressed return envelopes, which would have had the
added disadvantage of being more time-consuming. Everett (1993) and Jones and
Hunter (1992) describe the Delphi method as quick, cheap and efficient. Internet-based
guestionnaires are becoming increasingly popular to save time and increase
dissemination (Colucci et al., 2010). However, Leece et al., (2004) showed statistically
significantly lower response rates (absolute difference 13% p<0.01, Cl 4-22) with

internet-based questionnaires than mailed questionnaires.

Williams and Webb (1994) and Jairath and Weinstein (1994) contradict Jones et al.,
(1992), and Everett (1993) argues that extensive time commitment is required to
complete a Delphi. A four-month period was set aside for this study, with all participants
being informed prospectively of the timeframe and the deadline for responses in each
round, in an attempt to ensure fully informed consent, increase the response rate and

reduce the attrition rate.
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A communication log was set up to record names and professions of the expert panel,
dates when the consent forms were emailed and returned, dates when the link to each

round was emailed, and dates of any reminder emails.
5.2.8 Ethics and consent

Ethics approval was gained from the Faculty of Medicine and Health Research Ethics
Committee on 16 December 2015 (see Appendix K for approval letters). All clinicians
volunteering to take part in the Delphi were emailed with a participant information sheet
(PIS) (see Appendix L for PIS), eligibility criteria of an ‘expert’ and the consent form.
The consent form (refer to Appendix M) requested the participant to initial each
statement to confirm they had read the PIS, met the inclusion criteria and understood
that they had the opportunity to ask questions. They were required to complete the
consent form electronically, saving the consent form as a pdf, to ensure the document
could not be edited. Consent forms were then emailed back to the facilitator, requesting

a delivery receipt (if able), or posted back to the facilitator.
5.2.9 Piloting

Each round of the Delphi was piloted by the PI's supervisor to check for any errors and
to ensure the question-skip logic and functions of the survey directed respondents to the
appropriate page/section of the survey. Following any amendments, a final check was
made before the link was emailed to participants. Okali and Pawlowski (2004) supports
the use of pre-testing, stating it is an important reliability assurance for the Delphi.
However, piloting test-retest reliability is not relevant in a Delphi process, since
researchers expect the respondents to revise their responses. Therefore, piloting the
guestions with the same test audience on different occasions is likely to give different
responses. Hasson et al., (2000, 2011) support the use of Lincoln and Guba’s (1985)
criteria for qualitative studies (truthfulness, applicability, consistency and confirmability),
which focus more on the credibility of the results and the interpretations which arise
from them, as opposed to the reliability of the Delphi method itself, which has no
evidence (McKenna, 1994).
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5.2.10 Confidentiality and anonymity

Anonymity of Delphi participants is viewed as both a benefit and a limitation of this
technique. Sackman (1975) argues that anonymity may lead to a lack of accountability
of views expressed, which encourages hasty decisions. In contrast, maintaining
anonymity mitigates hierarchy or perceived power imbalance among the participants
and is likely to produce greater honesty amongst participants (Loughlin and Moore,
1979). The term ‘quasi-anonymity’ has been used to refer to respondents who are
known to the researcher and possibly even to one another, but their judgements and
opinions remain strictly anonymous (Lynn et al., 1998). In this study, participants were
known to the researcher but not to each other. The experts’ responses, which were
submitted electronically, did not identify them to the researcher. During feedback of
results the comments were labelled “Expert #1, Expert #2 etc” to allow the respondent
who submitted them to identify their own views but to ensure that anonymity of opinions

was maintained.
5.2.11 Number of rounds

The recommended number of rounds is two or three, according to a systematic review
of using and reporting the Delphi methods for selecting healthcare quality indicators
(Boulkedid et al., 2011).However, there is little scientific rationale guiding the optimal
number of rounds. Whilst two or more rounds are likely to result in convergence of
individual judgements, it is unclear whether this increases the accuracy of the group’s
decision making (Murphy et al., 1998). Young and Hogben (1978) report that the
literature states a classic Delphi technique has four rounds. However, in order to reduce
responder fatigue, more recent evidence has shown either two or three rounds are
preferred (Campbell et al., 1999, Proctor and Hunt, 1994, Beech, 1997). The number of
rounds may also depend on what criterion has been used to define ‘consensus.’ It was
anticipated that at least two rounds would be used to seek consensus on standardised
oedema management, due to the complexity of the topic (modality, mode of delivery,
duration and frequency). It is recommended that feedback given in subsequent rounds

should include qualitative comments and statistical measures (Powell, 2003).

131



Chapter 5 Delphi Consensus

5.2.12 Reliability and validity

Some argue that the Delphi method fails to meet the standards normally set for
scientific methods (Sackman, 1975), in particular with poor questionnaire design and
the defining and selection of experts. Sackman (1975) claims that the Delphi method
forces consensus and is limited by the inability of the panel to discuss the issues
amongst themselves as they might during a nominal group technique. Although experts
are not able to directly correspond with each other either via the internet or face-to-face
(an aspect which contradicts one of the basic rules of Delphi methods), multiple free-
text boxes were included in the questionnaire to allow experts to retract, alter or add to
their view with the benefit of considered thought (Williams and Webb, 1994). This does,
however, rely heavily on the interpretation of the facilitator in the absence of face-to-
face contact with and between experts. The Delphi method lacks the benefit of seeking
clarification on reasons for disagreement (Walker and Selfe, 1996). For this reason,
guestions in rounds 2 and 3 enabled the experts to agree, partly agree or disagree.
When choosing to partly agree or disagree, the experts were prompted to provide
alternative wording or to rewrite the statement which gave an insight into their reasons
for disagreeing with the original statement. Forced consensus in a Delphi has been
criticised, as it is thought to be weakened by not allowing participants to discuss the
issues raised and there is no opportunity for participants to elaborate on their views
(Goodman, 1986, Walker and Selfe, 1996). The structure of this Delphi was such that it
allowed the experts to see the results of the previous rounds, before being presented
with a new or adapted question in which they were asked to offer their opinion on and
justify their responses, thereby giving the experts the opportunity to elaborate on their

views.

Hassoon et al., (2000) discussed the reliability of Delphi methods and, as previously
stated, there is no evidence which supports the reliability of the technique, as groups
with different members are likely to arrive at different decisions. Hassoon et al (2000) go
on to state that the Delphi is based on the assumption that several people are less likely

to arrive at a wrong decision than a single individual. However, the results are not
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intended to produce the only, or correct, answer. This would need testing with empirical
evidence or compared to observed data, but the use of averages produced by multiple
experts in the field has been shown to be superior to the average of an individual
response (Okali and Pawlowski, 2004). During the Delphi process, decisions are
strengthened by reasoned arguments where assumptions are challenged, which helps
to enhance validity (Hill and Fowles, 1975). However, the claim that one group
represents valid expert opinion has been criticised as scientifically untenable and
overstated (Strauss and Ziegler, 1975). Goodman (1986) states that the use of
participants with an interest and knowledge of the topic may help to increase the
content validity of the method, with the use of successive rounds assisting to increase
the concurrent validity. Lincoln and Gruba (1985) propose that whilst participants should
be experts who reflect current knowledge and perceptions, they should be relatively
impartial to the findings. In this study the justification for conducting a Delphi method
was to gain consensus on oedema, which would be used for a future pilot randomised
controlled trial being conducted at the PI’'s workplace. The included experts were not
employed by the same trust as the Pl and therefore the results would not have had

direct relevance to the experts.
5.2.13 Analysis

Consensus for this study was set a priori as a level of agreement of at least 75%. Some
authors (Goodman, 1986, Walker and Selfe, 1996) have commented that there is a
danger with Delphi methods for greater reliance to be placed on the results than might
be warranted. This Delphi study had very clear and pre-set aims and did not seek to go
beyond the scope originally planned. Agreement with statements was obtained by
asking the experts to: i) rank the importance of an item; ii) rate their level of agreement
with a statement; and iii) add additional comments or justification. Wording used by the
experts was used verbatim as much as possible when analysing and feeding back the
results, as recommended by Hasson et al (2000). The results from the Delphi were
designed to inform the standardisation of the interventions administered in a

subsequent pilot randomised controlled trial (RCT).
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5.2.14 Reporting procedure and results

There is no consistent method for reporting the results of Delphi studies (Schmidt et al.,
1997). Diamond et al., (2014) state there are no validated quality indicators for Delphi
studies. Hasson et al., (2000) highlight that reporting on each round separately
illustrates clearly the array of themes generated and gives an indication of the strength
of support for each round. Boulkedid et al., (2011) and Diamond et al., (2014) have
made recommendations for the reporting of Delphi studies which have been used for

the reporting of this Delphi study.

5.3 Results

The Delphi method consisted of three internet-mediated rounds held between 3 May
and 15 July 2016. Nine clinicians identified themselves to the principal investigator (PI)
via email (after completing the online survey), expressing their interest in taking part. All
nine clinicians met the pre-defined ‘expert’ eligibility criteria. There were four
occupational therapists (OT) and five physiotherapists (PT). Eight experts (4 OT/ 4 PT)
returned their consent forms and were sent the link to the first round. The experts were
geographically dispersed across England and Scotland. Seven of the eight experts were
based in secondary care or private practice, with one expert being primarily based in
hand therapy research. The response rate in round 1 was 100% (n=8); in rounds 2 and

3 it reduced to 87.5%, with seven of the eight enrolled experts completing these rounds.

The results of the Delphi study are presented according to four treatment modalities.
Within each modality the number of items on which consensus was reached and
relative to the number of items discussed in each round is reported in Table 5.1. A copy
of the full Delphi questionnaire and results obtained in each round can be found in

Appendix N.

The total number of items discussed was 26. This ranged from 23 in round 1 to three in
round 3. In round 1, consensus was reached on 7/23 (30%) items. The required 75%
consensus was reached on 14 items in round 2; the final three items achieved (direction

and pressure of massage only achieved 71% agreement) agreement in round 3.
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Massage was the only treatment which required a third round (see Table 5.1).
Consensus was reached on general recommendations for performing a standardised
oedema management programme for four treatments. Table 5.1 shows the round in

which consensus was achieved and for each treatment.

Table 5.1 Number of items on which consensus was achieved in relation to

number of items discussed in each round

Treatment Round 1 Round 2 Round 3
Compression 1/4 3/4 N/A
Elevation 2/6 4/6 N/A
Massage 0/4 2/4 3/3
Kinesiology tape 4/9 5/9 N/A
Total 7123 14/23 3/3
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Topic Round 1 Round 2 Round 3

Compression

When to wear an oedema glove N/A
When to remove an oedema glove N/A
Duration of wearing oedema glove N/A
Precaution of wearing an oedema glove N/A
Elevation
Method of limb elevation in day N/A
Method of limb elevation at night N/A
Level of limb elevation N/A
Dose of hand elevation N/A
Duration of hand elevation N/A
Stopping or amending hand elevation N/A

Massage
Method of massage

Direction of massage

Frequency of massage

Duration of massage

Pressure of massage N/A N/A

Style of massage N/A N/A
Kinesiology tape

N/A
N/A
N/A

N/A

Shape of tape
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Topic Round 1 Round 2 Round 3
Preparation of skin N/A N/A
Colour of tape N/A N/A
Tension of tape at anchor point N/A N/A
Tension of central portion of tape N/A
Duration of wearing tape N/A
Rest day between applications of tape N/A
Reasons to discontinue tape N/A
Contraindications of kinesiology tape N/A N/A

*items with question-skip logic meant some respondents skipped questions which they should have answered.

**75% consensus level not met as one expert reported she was not trained in manual oedema mobilisation (a technique which
includes a specific style and direction of massage and requires post-graduate training), therefore a majority accepted.

N/A Not discussed
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5.4 Discussion

The aims of this Delphi study were to develop consensus on best practice for hand
oedema interventions, including the frequency, duration and instructions given to
patients, in order to formulate a standardised package of interventions to be

administered in a pilot randomised controlled trial in work package 4.

The a priori level of consensus (75%) was met over two rounds, for three of the four
sections: compression, elevation and kinesiology taping. Questions relating to massage
required three rounds and did not reach the set level of consensus by the end of the
third round, therefore a majority was accepted.

Eight experts agreed on the frequency, duration, instructions and potential methods of

delivering these interventions to reduce sub-acute oedema.

A previous systematic review (Miller et al., 2017a) highlighted the lack of consensus
surrounding oedema management, with 16 interventions being described in the
literature, none of which have high quality evidence of effectiveness. The benefits of
using the Delphi methodology, as opposed to a face-to-face focus group or postal
survey, include cost and time. It enabled geographically dispersed therapists to
participate via an online link in their own time. This eliminated the need for travel,
booking venues and arranging a suitably convenient time and date for all participants to
attend. The Delphi technique has its limitations, however. The virtual nature of the
online method precludes discussion, clarification of arguments and greater depth of

debating contentious issues.
5.4.1 Comparing results to the literature

Transferability, a form of trustworthiness that some believe (Cornick 2006, Holloway and
Wheeler, 1996, Day and Bobeva, 2005) is more important than reliability and validity,
should be used to assess the effectiveness and appropriateness of the Delphi study.
Delphi findings should be compared with other relevant evidence in the field and verified
with further research, to enable findings to be tested against observed data to enhance
confidence (Hasson et al., 2000, 2011). As no previous Delphi studies have looked at

the management of sub-acute hand oedema, it may be appropriate to compare the
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Delphi findings to results of published literature. Some of the findings on massage were
in keeping with results of the systematic review, which found low to moderate quality
evidence to support the use of manual oedema mobilisation (MOM) massage for
stubborn oedema only, and that it should not be used routinely (Miller et al., 2017a,
Haren et al., 2000, 2006). Other oedema interventions discussed in the Delphi
(compression, elevation and kinesiology taping) do not have such a formally prescribed
method (frequency, method, duration etc) or detailed description in the literature, and
have limited high quality evidence to support their effectiveness (Miller et al., 2017a).
Despite the Delphi relying on expert opinion or judgement to form consensus, the
experts in this study may have been aware of, or revisited, the existing literature when
completing the Delphi questionnaire to ensure their responses were consistent with
published literature. There was limited evidence of this from this Delphi, as the results

were only marginally consistent with the published literature.
5.4.2 Methodological rigour

Each round of questions underwent pilot testing by an academic supervisor prior to
disseminating to check for grammatical errors and ease of navigating the online
functionality, in particular the ‘question skip logic’ which forwarded the respondent on to
different questions depending on their response. During the formal Delphi study,
however, an issue with questions 4 and 5 of the compression section and 9 to 11 of the
elevation section of round 1 meant that five respondents did not answer questions
which they should have done. This did not happen in rounds 2 or 3. This issue
potentially delayed consensus being achieved, as this question had to be taken into a
second round, where 100% (n=7) consensus was achieved. This also posed a threat to
the methodological rigour of this study (Hasson et al., 2000, 2011), as errors which
occurred due to using an online approach may have contributed to inaccuracies in the

results/level of agreement in round 1.
5.4.3 Modified Delphi

Hasson et al (2000, 2011) identify 10 different Delphi designs, including classic,
modified, real-time, policy and online. These designs are not necessarily mutually

exclusive; for example, a modified Delphi could also be an e-Delphi, as was the case in
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this study. It has been identified that few researchers use a uniform method (Hasson et
al., 2011). However, modified versions of the Delphi may pose a threat to the credibility
of the technique, and have the potential to lead to further confusion (Hasson et al.,
2000, 2011), as the term ‘modified’ hides the complexity and diversity of the design. The
unconventional nature of the first round of this Delphi lends itself to a modified design,
as the results of the online survey and previous systematic reviews helped to develop
the first round (Hasson et al., 2001, 2011). The amount of variation within each Delphi
design (number of rounds, level of anonymity, inclusion criteria, sampling approach etc)
raises potential problems when comparing results of Delphi studies. Woudenberg
(1991) viewed these variances as hampering the evaluation of reliability and accuracy
of a Delphi. However, others may view these variances as flexibility, which could be
seen as a strength of this technique.

5.4.4 Anonymity

Anonymity is one of the advantages of the Delphi method. It eliminates participant bias,
as panelists are not known to each other. (Delbecq et al., 1975, Van de Ven et al.,
1972). However, in the case of a small Delphi study such as this, where panel members
from a special interest group contacted the facilitator to take part, some of the panel
members were known to the facilitator and vice versa. In this respect, it is thought to be
guasi-anonymous. The facilitator was not able to identify panel members’ responses.
However, lack of anonymity may have influenced the responses obtained in an attempt
to help the facilitator with her PhD. This will be discussed in more detail under 5.4.6:
influence of the facilitator on the Delphi process. . Complete anonymity between
panelists may lead to a lack of accountability for the views expressed (Sackman, 1975,
Powell, 2003) and could potentially give rise to ill-considered judgements. One expert
stated: “There is no published evidence to suggest that K tape [sic] is effective...”, yet
reported they used kinesiology tape for oedema and agreed with the majority of

statements relating to its application without offering further comments.
5.4.5 Defining panelists as ‘experts’

Pre-specified inclusion criteria were set which identified eligible panelists as those who:

had practised for at least 10 years in hand therapy or upper limb neurology services,
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were currently working as a therapist (occupational therapist or physiotherapist); and
were treating at least five patients per week with sub-acute hand oedema post-trauma.
It was also specified that panelists must feel confident to discuss and rationalise their
opinions and share their clinical reasoning. Jones and Hunter (1995) suggest that for
studies concerned with clinical interventions, such as this one, specialists in that area
would be appropriate. Those meeting the above eligibility criteria were classed as
‘experts’. Experts have been defined as ‘informed individuals’ (McKenna, 1994),
‘specialists’ (Goodman, 1986), and those with knowledge about a specific subject
(Green et al., 1999). This term has been criticised as it implies knowledge and
expertise, which may not be assumed purely by years of clinical practice. Conversely,
the terminology may assist in motivating panelists, as their membership gains them
access to an ‘excusive’ group. The term ‘expert’ was justified in this study with clearly
defined, specific and measurable criteria based on years of clinical practice in the
specialist area, and frequency of assessing and treating patients with oedema.
However, this term may have deterred some therapists from taking part, as they may
not have perceived themselves as an expert in this topic, despite meeting the necessary

criteria.
5.4.6 Influence of the facilitator on the Delphi process

The role of the facilitator in a Delphi process is often overlooked, and there is little
documented in the Delphi method literature on the impact of the facilitator on the
process. Whether the facilitator is well-known in the topic area, influential, respected or
even liked could influence not only the number of potential experts volunteering to take
part, but also the responses of the experts throughout the Delphi process. Respondents
may wish to please the facilitator or feel intimidated by them, and will therefore agree
with their proposed statements without offering further improvements or suggestions.
The level of knowledge that the experts perceive the facilitator to have on the topic
could also influence their judgements, as although anonymity addresses the power
balance between respondents, it does not address the potential power imbalance
between the facilitator and the respondents. Respondents may feel that the facilitator is

actually the ‘expert’ in the subject, and therefore their responses are inferior.
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From experience of the facilitation process, a great deal of reliance is placed on the
facilitator to interpret the experts’ comments. In a Delphi, there is no option for the
facilitator to liaise directly with individuals to aid clarification of their responses, and
therefore the facilitator summarises and presents comments back to the group for
further discussion in subsequent rounds. As the facilitator is likely to be heavily invested
in the subject, this could bias the consensus development. If the facilitator drives the
first round of initial statements and questions, these could be loaded, opinion-based
statements that could influence the experts. This Delphi could be viewed as a modified
version of a classic Delphi method, where the first round is unstructured, allowing the
respondents to identify the issues themselves, instead of the facilitator imposing a set of
structured questions with little flexibility. Using a structured first round implies that the
facilitator has already completed the problem identification process. This could be seen
as a flaw of the modified Delphi method used in this study, as facilitator bias (of the
issues requiring consensus) could inadvertently affect the results obtained. The
facilitator may not have identified potentially important problems requiring discussion.
This could result in researcher bias. Campbell et al., (1999) argue, however, that a
traditional first round may create ambiguous, broad statements which could also lead to
bias from the outset. Campbell et al., (1999) and Hsu and Sandford (2007) recommend
using a modified Delphi (close ended) in order to verify content and face validity. In this
Delphi, the problem identification list arose from findings of two systematic reviews and

a survey of practice undertaken previously, which identified the need for consensus.
5.4.7 Panel members

Panel members were not a randomly sampled but instead ‘experts’ were purposively
sought, from the British Association of Hand Therapists, specifically for their specialist
interest, knowledge and skills on the topic. The relationship of the panel members to the
larger population of potential experts is an interesting concept, as different panel
members can affect the results obtained, and the generalisability of these results. By
only sampling from BAHT membership, this potentially discounted non-BAHT members
who may have classed themselves as ‘experts’. The experts in this study may have

been motivated and committed to be involved due to a vested interest in the topic of this
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study, and therefore it may not have been a truly representative sample. Conventional
Delphi studies require a heterogeneous sample (Powell 2003) in order to attract the
broadest spectrum of opinions. Large samples may also increase generalisability of
results. However, there are the potential logistical issues which arise from synthesising
data from large groups (Hasson et al., 2000 and 2011, McKenna, 1994, Martino, 1983).
The aim of this study was to gain consensus on the content and implementation of a
standardised oedema management programme that would be used in a pilot
randomised controlled trial. Although it was important to gain a wide range of opinions, it
was anticipated that panelists who met the eligibility criteria might not offer widely
diverse opinions due to similarities in their postgraduate training. Other potential
stakeholders, such as patients, nurses or hand surgeons, were not invited to take part.
This was due, in part, to issues understanding therapy terminology (in the case of
patients), but also because the inclusion of other stakeholders would not have assisted
in gaining consensus on this topic, as it is hand therapists who assess and treat hand
oedema. However, the inclusion of non-hand therapists could have provided insight into
the acceptability of treatments. In light of this, a smaller sample size of 10 to 20
consisting purely of hand therapists was proposed. The Delphi recruited nine experts,
with eight completing the process. Sample sizes of 10 to 18 have been recommended in
the literature (Okali and Pawlowski, 2004) However, for Delphi studies which require a
more homogenous group, 10 to 15 experts have been recommended (Delbecq et al
1975, Van de Ven and Delbecq, 1972) or as few as 5 to 10 have been cited (Hsu and
Sandford, 2007).

Based on the number of BAHT members who accessed the online survey (n=156), nine

members volunteered for the Delphi, which represents a 6% response rate.
5.4.8 Limitations

Potential limitations of this study include the number of topics covered in each round of
the Delphi. Traditionally, in the first round, open questions are used to generate ideas to
uncover the issues pertaining to the topic under study (Loo, 2002); subsequent rounds
are then designed around the analysed responses. Oedema management is a multi-

faceted approach and often encompasses a series of interventions used in conjunction
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with each other, and therefore a series of questions was required to cover all aspects of
oedema management. In the first round of this Delphi study the questions were specific
and focused on different oedema interventions (as highlighted from the previous online

survey) with pre-specified response options and the ability for free-text comments to be
added.

Schmidt et al., (1997) and Okali and Pawlowski (2004) suggest that the researcher’s
interpretation and categorisation of round 1 findings should be fed back to the experts
for checks to be undertaken. As the first round did not follow a classic Delphi design
(categories had been developed by the facilitator based on the results of the previous
online survey and were presented to the panel members for refining), these checks
were not done and could have resulted in researcher bias, with the facilitator assuming
understanding of the comments received in round 1. However, respondents were able
to disagree and suggest amendments to the new statements in round 2 as part of the
Delphi process; therefore misunderstandings in the facilitator’s interpretation of the

results in round 1 could have been rectified.

Conducting a pilot test may have identified technical issues as well as the need for
further questions regarding massage as an intervention. Massage was the only topic
which required discussion in a third round. This could indicate that it was a potentially
contentious topic, or there was a lack of knowledge amongst the experts. This topic
elicited further questions in round 2, which the facilitator had not previously considered.
This topic did not achieve consensus to the a priori level, even after round 3, and
therefore a majority decision was accepted. This may indicate that massage is difficult
to standardise or to achieve consensus on. Alternatively, consensus may not have been
achieved due to one expert reporting she had not received post-graduate training in
manual oedema mobilisation which was featured in round 3. In hindsight, a fourth round
should have been conducted to establish agreement on the direction and pressure of

different styles of massage.

The experts could have been used to rate the study protocol (to be used in the pilot
RCT) after completion of the Delphi. However, this was not stated in the original aims of

this study and clear guidance would have been required on how to deal with comments
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from the experts. It was felt this would be more appropriate to be done by the clinical
team involved in providing the interventions in the pilot randomised controlled trial. The
practicalities of implementing the study protocol in clinical practice were discussed with

the recruiting team prior to the trial commencing.
5.5 Conclusion

A three-round Delphi has established consensus on the frequency, duration, method,
precautions and advice to patients on four types of interventions used to manage
oedema. The findings informed the content and prescription given to patients in the
intervention and control arm of a subsequent pilot randomised controlled trial,
comparing kinesiology tape (combined with massage and elevation) with compression
(combined with massage and elevation). The findings were also used to produce the
patient information leaflets issued to all trial participants to support their home therapy

programme for oedema management.

This chapter has described the process of conducting a Delphi method with hand
therapy experts. Additional topics (relating to massage) which had not previously been
considered by the facilitator were identified in round two and required further discussion.
The process highlighted that even amongst “experts” oedema management is a

complex condition to standardise.
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Chapter 6 An observational study to compare the relative responsiveness of

clinician-derived and patient-rated outcome measures to assess hand oedema

6.1 Introduction

This chapter focuses on the psychometric property of responsiveness, and compares
the relative responsiveness of objective and subjective measures to assess hand
oedema with an observational study design. It also investigates whether the location of
oedema affects the responsiveness of the measure. It includes the development of an
oedema specific patient rated outcome measure and its comparison to an existing
validated patient rated outcome measure. ldentification of factors affecting

responsiveness are also discussed.

A previous systematic review (Miller et al., 2017°) provided evidence to support the use
of the figure-of-eight tape measure as the best alternative to the volumeter. However,
the quality of this evidence was low and the results were inconsistent with how hand
therapists currently assess oedema clinical practice, with only 38% (n=28) of
respondents reportedly using the figure-of-eight tape measure and 16% (n=13) using a
volumeter to assess oedema. Twenty-three percent (n=18) reported using a patient-
rated outcome measure (PROM) when assessing oedema, none of which were
oedema-specific. Patient rated outcome measures exist for pain (Freyd, 1923) and
scars (Draaijers and Tempelman et al 2004) however there are currently no PROMs
that focus solely on oedema. Nor do any of the existing generic or condition-specific
PROMSs contain questions explicitly related to oedema. No previous studies have
incorporated patient-rated outcome measures when assessing responsiveness of
methods to assess oedema. This could indicate that an important concept is neglected
in the assessment of hand oedema. The development of a oedema specific PROM
could help to gather important information which is currently missed from oedema
assessment. For the purposes of clinical practice and testing effectiveness in clinical
trials there is a need to establish the most responsive objective and subjective outcome

measures to assess hand oedema. Based on the limitations of a previous
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responsiveness study (Leard et al., 2008), there is also the need for studies with large
sample sizes and including patients with a broad range of pathologies, whilst also

incorporating a longer follow-up period.

6.2 Aims and objectives

The purpose of this study was to compare the relative responsiveness of two clinician-
derived and two patient-rated measures. The findings of this study will be used to inform
the choice of outcome measures in a pilot randomised controlled trial comparing
standard care (compression with elevation and massage) with trial treatment
(kinesiology tape with elevation and massage).

The objectives of this study were therefore to:

i) compare the relative responsiveness of two methods of assessing hand volume: the
volumeter and the figure-of-eight tape measure method, in relation to location of the

oedema

if) compare the relative responsiveness of two patient-rated methods to assess hand
oedema, the patient evaluation measure (PEM) and a new single item patient-rated

oedema severity scale, in relation to the location of oedema

iii) calculate the correlation between clinician-derived measures of oedema and patient-

rated outcome measures

iv) investigate patient preference across all four measures.

6.3 Methods

6.3.1 Study design

A prospective observational study of clinician-assessed and patient-reported measures
was undertaken. Responsiveness can be assessed with a single group repeated-
measures design. This takes one group of participants (who are expected to change
over time), assesses them at pre-specified time points, and observes how hand oedema

changes over time without altering any aspects of their standard therapy treatment.
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There are two types of responsiveness: internal and external. Internal responsiveness is
defined as “the instrument’s ability to detect change over time in the construct to be
measured” (Mokkink et al., 2012). External responsiveness is “the extent to which
changes in a measure over a specified time frame relate to corresponding changes in a
reference measure of health status” (Husted et al., 2000).This study focused on internal

responsiveness.

Whilst there undoubtedly were variations between and potentially within each
participant’s treatment during the study period, which may have included different
methods of reducing hand oedema, this reflects standard current practice. There is
currently no consensus on how best to treat oedema (Miller et al., 20172). Given the
short-term follow-up (2 and 4 weeks) we anticipated that variations within the same
subject, in terms of changes made to the prescribed method of oedema management,
would be minimal or negligible. This study assessed change in hand volume before and
after treatment, and the participants’ own judgements of the severity of their hand
oedema rated on a numerical scale. Obtaining patient-rated data on hand oedema has
not been included in previous responsiveness studies that compared volume

assessments.

6.3.2 Setting

This single-centre study was conducted in a regional hand therapy department at the
Norfolk and Norwich University Hospital between January and April 2017. Recruitment
commenced on 3 January 2017 and continued for 10 weeks in order to recruit 100
participants. All follow-up assessments were completed by April 2017.

Ethics and local research governance approvals were obtained from the East of
England - Cambridgeshire and Hertfordshire Research Ethics Committee, the Health
Research Authority and Research Governance Department of the local NHS hospital
(REC Ref: 16/EE/0365, IRAS ID: 209952) See Appendix O for copies of approval

letters. All participants gave written informed consent to participate in the study.
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6.3.3 Participants

Eligible participants were those over 18 years old referred to hand therapy at the Norfolk
and Norwich University Hospital after elective hand surgery or hand trauma (with or
without surgery) with hand oedema confirmed by a hand therapist, requiring treatment.
Participants were recruited via their treating therapist during a routine hand therapy
appointment. Interventions were not recorded for the purpose of this study. The duration
of oedema was not listed as part of the inclusion/exclusion criteria, as the assessment
methods used in the study were not time-specific nor dependent on a patrticular type of

oedema; for example, acute, sub-acute or chronic.

Patients were excluded if they were unable to give valid consent or could not speak and
read English. Patients with wounds and/or dressings were not eligible to take part until
they were free of dressings and able to submerse their hand into water for the purposes

of the volumeter. (See Appendix P for a copy of the Patient Information Sheet).

One experienced hand therapist (LM), who was not involved in the patients’ treatment,
assessed all participants, at baseline, two and four weeks later. The order in which
assessments and patient-rated measures were administered was alternated between
participants, ensuring that patient-rated outcome measures were completed first to
avoid the clinician-derived measures potentially influencing the patient’s estimation of

swelling.

6.3.4 Assessment interval

Previous studies assessing responsiveness of the volumeter compared to the figure-of-
eight tape measure used a 2-week follow-up (mean 19 days from baseline to follow-up
assessment) (Leard et al., 2008). Given that the previous responsiveness study (Leard
et al., 2008) only used one follow-up at 2 weeks, a longer follow-up period of 4 weeks
was also incorporated in this study. This is particularly relevant for those chronically

oedematous hands, which may be slower to respond to treatment.
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It was anticipated that short-term follow-up (such as two and four weeks) would
minimise loss to follow-up, which may be associated with prolonged study involvement
(Herbert, 2018). From clinical experience, failure to return for follow-up is common in
hand therapy, particularly with self-employed patients who cannot justify unpaid time
away from work and therefore (if their injury allows them to return to work) factors such
as oedema may not be limiting them enough to return for follow-up. By combining study
follow-up with the patient’s routine hand therapy appointment, we hoped this would
maximise retention by reducing the burden on the participant to attend additional
appointments for the purposes of the study. Based on observation of physiological
response, we anticipated a change in oedema within a 4-week timeframe, particularly if
oedema treatment had commenced and the oedema was in the acute or sub-acute

phase.

6.3.5 Outcome measures (all assessed by LM)

Objective measures of hand volume

i) A single measure of the affected hand using a volumeter was completed.
Water displacement was recorded in ml. Water temperature was maintained
between 18 and 24 degrees Celsius as has been recommended (King,
1993P). This method has been referred to as the ‘gold-standard’ method of
measuring hand volume, as it has excellent inter and intra-rater reliability (ICC
0.99) (Farrell et al., 2003). Its usage, however, is thought to have diminished
in hand therapy departments over the years due to time and space
constraints, increased patient load and the absence of volumeters in clinical

practice. A volumeter was purchased for the purpose of this study.

i) A single measure of the affected hand with a % inch-wide fibreglass,
retractable, non-stretch tape measure in a figure-of-eight method was
completed following a standardised protocol described by Pellecchia (2003).

Measurements were recorded in cm and mm to 1 decimal point. This method
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has comparable reliability (Pellecchia, 2003) to the volumeter and has

benefits in terms of portability, time to administer and low cost.

Subijective patient-rated measures

As well as direct measures of hand volume, it may also be desirable to obtain patient-
reported outcome measures (PROMSs). These are defined as “any report of the status of
a patient’s health condition that comes directly from the patient, without interpretation of
the patient’s response by a clinician or anyone else” (FDA Guidance for Industry, 2009).
Collecting patient-reported outcome measures (PROMs) has been a mandatory
requirement for all providers treating NHS patients in elective surgery (hip, knee, hernia
and varicose vein surgery) since 2009 (Black, 2013). According to Kyte et al., (2015)
PROMs have the potential to empower patients, support clinical decision-making and

drive forward quality improvement.

Currently available validated hand and upper limb specific PROMs include the
Disabilities of the Arm, Shoulder and Hand (DASH) (Hudak et al., 1996), the Michigan
Hand Questionnaire (MHQ) (Chung et al., 1998) and the patient evaluation measure
(PEM) (Dias et al., 2001). Whilst the hand health profile of the PEM includes items on
the ‘feel’ and ‘appearance’ of the hand, which may address hand swelling, it could also
relate to scarring and sensation. None of the existing PROMS include any question
directly related to swelling. There is no existing patient-rated oedema severity scale.
Numerical rating scales for pain severity are widely used and the principle of asking
patients to rate severity using a simple numerical scale can be applied to other
symptoms or impairments. There was a need to develop such a scale specifically for
hand oedema, and to assess how well it correlates with other measures and how

responsive it is in detecting change over time.
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The hand health profile of the patient evaluation measure (PEM) (see
Appendix Q) is an 11-question standardised region-specific patient-rated
outcome measure (Dias et al., 2001,Dias et al., 2008). It is scored on a 0-7
Likert scale, with a total score being expressed as a percentage disability
ranging from zero to 100. The higher the percentage, the greater the
perceived disability. The PEM, unlike other commonly used patient-rated
outcome measures in hand therapy, includes items on the ‘feel’ and
‘appearance’ of the hand ,which may relate to hand swelling but could also
relate to scarring and sensation. This, combined with the evidence on its
speed and ease of completion (Dias et al., 2008), made the PEM the most

appropriate patient-rated outcome measure (PROM) to use in this study.

The oedema rating scale (ORS) is a single-item self-reported severity-of-
swelling scale, where the patient is asked “Please rate the swelling in your
hand today” using a 7-point ordinal scale (none=0, extreme=6) (Figure 6.1).
This scale was devised in collaboration with a patient advisory group (PAG),
made up of current and previous hand therapy patients, who co-designed the

format and descriptors for each point.
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Figure 6.1 Oedema rating scale (ORS)

Please rate the swelling in your hand today?

Please tick the box which best describes your hand swelling.

O O O O O O O

None  Minimal Mild Moderate Severe Very Severe Extreme

() 1) ) ®3) (4) (5) (6)

On the final assessment at 4 weeks, participants were also asked which assessment
they preferred overall and why. Additional relevant data also collected at baseline
included: age, sex, time since injury or operation, medication and past medical history.
The location of oedema was recorded as either global (affecting the whole hand +/-

digits) or isolated to a digit.

Participants’ involvement in the study ended after their 4-week follow-up assessment.
Participants were asked if they would like to receive a report of the results of the study
once it had been completed and results analysed. Participants still undergoing hand

therapy assessment and treatment continued as per departmental guidelines.

6.3.6 Sample size
The Consensus-based Standards for the selection of health Measurement Instruments
(COSMIN) (Terwee et al., 2012) suggest that sample sizes of, or exceeding, n=100 are
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classed as excellent for responsiveness studies. This formed part of the rationale for the
sample size, alongside a pragmatic approach based on average throughput in the
department and available time for recruiting. We anticipated approximately 20 patients
per week would meet the inclusion criteria. Using a conservative estimate that 30% of
patients would consent provided 7 participants per week. Over a 4 to 6-month
recruitment period this would result in112 to 168 participants. Due to delays in Health
Research Authority (HRA) and local NHS approvals, the study commenced later than
planned and therefore a revised target sample size was set at 100, over a 3-month

period.

6.3.7 Statistical analysis

The internal responsiveness for each measure was quantified using effect size (ES) and
standardised response mean statistics. Effect size is calculated by dividing the mean
change over time by the baseline standard deviation (SD) (Sullivan and Feinn, 2012).
The standardised response mean (SRM) is calculated by dividing the mean change by
the standard deviation of change. These statistics can be compared across measures
because they are unit-free. According to Cohen’s criteria (Cohen, 1988), an effect size

of <0.3 is considered small, 0.5 is moderate and >0.8 large.

The relative responsiveness of the two assessments (volumeter and figure-of-eight)
were compared. Similarly, the relative responsiveness of the patient-rated PEM and
global oedema rating scale were compared. Subgroup analyses were performed, based
on the location of oedema, i.e. either global or isolated digit. Previous studies comparing
the responsiveness of oedema assessment methods (Leard et al., 2008) have
neglected to record and analyse by location of oedema. It was an important factor to
include in this study, given the variations in the area of the hand taken into account by
the placement of the figure-of-eight tape compared to the volumeter, where the whole
hand is immersed.

The data distribution was assessed using histograms. Scattergraphs were used to
assess the type of relationship between the independent variable (oedema rating scale

or patient evaluation measure) and dependent variables (figure-of-eight tape measure
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and volumeter). A Pearson’s product-moment correlation was used to test the direction
and strength of the relationship between the subjective and objectives measures over

four weeks. Data on patient preference were summarised in counts and percentages.

All analyses were completed using the Statistical Package for Social Science (SPSS,

version 23).

6.4 Results
6.4.1 Participant flow

One hundred participants were recruited from the hand therapy department at the
Norfolk and Norwich Hospital over a 14-week period. Figure 6.2 shows the participant
flow through the study. A total of 103 participants were screened for eligibility, with 100
being consented. Twenty-seven participants were lost to follow-up over the 4-week
assessment period, which left 73 participants with complete data who were included in
the analysis.
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Figure 6.2 Participant flow diagram

Participants screened for eligibility
(n=103)
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Declined to take part

W

Participants eligible and consented
(n=100)

Participants completed baseline
assessment
(n=100)

(n=3)

Lost to follow-up (n=6)
Participants who did not return
for either 2 or 4-week
assessment after being
assessed at baseline.

Missed 2/52 follow-up (n=7)
Participant cancelled n=4
Failed to attend n=1

Unable to wait for assessment

Participants attended 2-week follow-up
assessment
(n=87)

n=1
Participant unwilling to attend
for assessment n=1

Missed 4/52 follow-up (n=14)
Failed to attend n=7
Participant unwilling to attend

Participants attended 4-week follow-up
assessment
(n=80)

Participants with complete data (n=73)
(participants who were assessed at
baseline, 2 and 4 weeks)

for assessment n= 3
Participant cancelled=2
Requires operation n=1
Assessor not in department
n=1
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4.2 Sample

Recruited participants displayed a wide variety of finger, hand and wrist pathologies.

Table 6.1 summaries the demographics of the participants.

Table 6.1 Baseline characteristics of the 73 participants with complete data

Characteristic Result
Gender
Male : female 37:36
Age (years)
Mean (SD) 54.2
(14.8)
Pathology:
Tendon transfer or repair 6 (4%)
Fracture to digit +/- dislocation (conservative management) 13 (18%)
Fracture to hand/wrist (conservative management) 10 (14%)
Soft tissue injury to digit (conservative management) 4 (5%)
Soft tissue injury to hand/wrist (conservative management) 3 (4%)
Amputation digit/s 1 (1%)
Joint fusion (hand/wrist) 2 (3%)
Joint replacement digits 1 (1%)
Trapeziectomy or joint replacement 3 (4%)
Fracture +/- dislocation fixation (digit/s) 3 (4%)
Fracture +/- dislocation fixation (hand/wrist) 5 (7%)
Nerve decompression, repair or palsy 4 (5%)
Dupuytren’s contracture release 7 (10%)
Poly trauma/surgery (multiple soft tissue and/or orthopaedic 10 (14%)

injuries or procedures)

Location of oedema

Isolated digit : global oedema 32:41
Management
Conservative : Surgical 30: 43

Legend: SD= standard deviation
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6.4.3 Correlation between clinician-derived and patient rated outcome measures

The data distributions were assessed by histograms. Data for all outcomes appeared to

follow a normal distribution. Figure 6.3 display histograms for all outcomes (n=73).

Figure 6.3 Histograms displaying distribution data for: A. Oedema rating scale
(ORS); B. Patient evaluation measure (PEM); C. Figure-of-eight; and D. Volumeter
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6.4.4 Timing of baseline assessment

Participants were recruited at any point in their treatment if their treating therapist
deemed their hand oedematous, and requiring treatment. As the time since injury or
surgery to baseline assessment data did not follow a normal distribution median time,
range and interquartile range (IQR) in days from injury or surgery to baseline

assessment were used (Table 6.2).

Table 6.2 Descriptive statistics for time since injury or surgery to baseline

assessment for whole group (n=73) with complete data and subgroups

Time since Global oedema Isolated digit Group with
injury/surgery to (n=41) oedema (n=32) complete data
baseline assessment (n=73)

(days)

Median 42 42 42

Quatrtile 1, Quartile 3 28,51 9, 63 28, 56
Minimum, Maximum 2,252 1,112 1,251

6.4.5 Volumeter assessment

The temperature of the water used in the volumeter was monitored and recorded prior
to each assessment using a digital thermometer, bought for the purposes of this study.
King, (1993®) suggests the water should be maintained between 18 and 24°. Warm or
cold water was added to ensure the temperature remained within these limits prior to
each assessment. The mean water at baseline was 21.6°, 21.3° at the 2-week

assessment and 21.4° at the 4-week assessment.
6.4.6 Responsiveness

Internal responsiveness was assessed for participants with complete data (n=73) who

attended all three assessments (baseline, 2 and 4 weeks) and also by subgroups of
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isolated digit oedema (n=32) and global hand oedema (n=41). Results are displayed in
tables 6.3 (whole group), 6.4 (global hand oedema) and 6.5 (isolated digit oedema).
Results demonstrated that responsiveness statistics were larger over four weeks than

two.
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Table 6.3 Mean and standard deviations for assessments at baseline, 2 and 4

weeks, and 2 and 4-week change. Effect size and standardised response mean for

change at 2 and 4 weeks for participants with full data only (n=73)

Patient-rated Objective
measures assessments
ORS PEM Volumeter Fo8
(0-6) (%) (ml) (cm/mm)
Baseline mean 3.14 61.57 489.32 44.54
(SD) (0.78) (15.35) (97.73) (3.29)
2 week mean 2.64 53.63 485.55 44.10
(SD) (0.73) (15.28) (100.70) (3.25)
4 week mean 2.27 44.34 473.25 44.14
(SD) (0.94) (20.11) (92.90) (3.30)
Mean change at 2 weeks -0.49 -7.94 -3.76 -0.14
(SD) (0.92) (13.55) (36.39) (1.26)
ES 2 weeks 0.62 0.51 0.03 0.04
SRM 2 weeks 0.53 0.58 0.10 0.11
Mean change at 4 weeks -0.86 -17.23 -16.06 -0.40
(SD) (0.94) (21.08) (27.14) (1.08)
ES 4 weeks 1.10 1.12 0.16 0.12
SRM 4 weeks 0.91 0.82 0.59 0.37

Legend: ORS= oedema rating scale, PEM= patient evaluation measure, Fo8= figure-of-eight
tape measure, ES= effect size, SRM= standardised response mean, SD= standard deviation.
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Table 6.4 Mean and standard deviations for assessments at baseline, 2 and 4

weeks, and 2 and 4-week change. Effect size and standardised response mean for

subgroup with global hand oedema n=41

Patient-rated Objective
Measures assessments
ORS PEM Volumeter Fo8
(0-6) (%) (ml) (cm/mm)
Baseline mean 3.10 65.30 491.83 44.47
(SD) (0.80) (15.53) (102.27) (3.51)
2 week mean 2.76 56.84 494.39 44.38
(SD) (0.80) (15.51) (111.86) (3.71)
4 week mean 2.34 46.27 474.20 44.00
(SD) (0.82) (21.45) (102.38) (3.76)
Mean change at 2 weeks -0.34 -8.45 2.56 -0.83
(SD) (0.96) (15.15) (43.05) (1.36)
ES 2 weeks 0.42 0.54 0.02 0.23
SRM 2 weeks 0.35 0.55 0.05 0.61
Mean change at 4 weeks -0.75 -19.03 -17.63 -0.46
(SD) (0.85) (25.28) (24.34) (1.02)
ES 4 weeks 0.93 1.22 0.17 0.13
SRM 4 weeks 0.88 0.75 0.72 0.45

Legend: ORS= oedema rating scale, PEM= patient evaluation measure, Fo8= figure-of-eight
tape measure, ES= effect size, SRM= standardised response mean, SD= standard deviation.
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Table 6.5 Mean and standard deviations for assessments at baseline, 2 and 4

weeks, and 2 and 4-week change. Effect size and standardised response mean for

subgroup with isolated digital oedema n=32

Patient-rated

Clinician-derived

measures measures
ORS PEM Volumeter Fo8
(0-6) (%) (ml) (cm/mm)
Baseline mean 3.19 56.80 486.09 44.65
(SD) (0.78) (13.92)  (93.10) (3.05)
2 week mean 2.50 49.51 474.22 44.43
(SD) (0.91) (14.16) (84.67) (2.06)
4 week mean 2.19 41.86 472.03 44.33
(SD) (2.09) (18.29) (80.72) (2.65)
Mean change at 2 weeks  -0.68 -7.28 -11.87 -0.21
(SD) (0.85) (11.37) (23.75) (1.13)
ES 2 weeks 0.87 0.52 0.12 0.06
SRM 2 weeks 0.80 0.64 0.49 0.18
Mean change at 4 weeks  -1.00 -14.93 -14.06 -0.31
(SD) (1.04) (14.06) (30.64) (1.16)
ES 4 weeks 1.28 1.07 0.15 0.10
SRM 4 weeks 0.96 1.06 0.45 0.26

Legend: ORS= oedema rating scale, PEM= patient evaluation measure, Fo8= figure-of-eight
tape measure, ES= effect size, SRM= standardised response mean, SD= standard deviation.

The relationship between subjective and objective variables based on a 4-week change

was examined in scattergraphs. Scattergraph A (Figure 6.4) suggests a linear

relationship between the oedema rating scale and figure-of-eight tape measure and

therefore a Pearson’s product-moment correlation was performed. Scattergraph B, C
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and D of Figure 6.4 shows no obvious relationship between objective and subjective

outcome, indicating that any correlation test would result in a coefficient of around zero.

Figure 6.4 Scattergraphs showing relationship between: A. Oedema rating scale

(ORS) and figure-of-eight tape measure; B. ORS and volumeter; C. Patient

evaluation measure (PEM) and figure-of-eight; and D. PEM and volumeter, all over

4 weeks for n=80
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A Pearson correlation coefficient was calculated to assess the strength and direction of
the association between change scores in patient-rated outcomes and objective results
for the whole group (n=80) and subgroups with global hand oedema (n=41) and isolated

digit oedema (n=32) over 4 weeks.

Table 6.6 displays the results of the correlation analysis. These results indicate a weak
positive (r=0.26), statistically significant (p=0.02) relationship between the ORS and
figure-of-eight tape assessment over four weeks for the group completing baseline and
4-week assessments (n=80). A weak positive (r=0.33), statistically significant (p=0.04)
relationship was also found between the ORS and figure-of-eight tape assessment for
the subgroup with global hand oedema (n=41) over four weeks. There was also a weak
(r=0.39) statistically significant (p= 0.03) correlation between the PEM and the figure-of-
eight tape measure in the subgroup with isolated digit oedema (n=32). This indicates
that as the results for the ORS increased (worsened), the figure-of-eight tape measure
results also increased (worsened). All other correlations indicated a weak positive
relationship between ORS and objective measures, which were not statistically

significant.
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Table 6.6 Results of the Pearson product-moment correlation analysis for
participants attending baseline and 4-week assessment and subgroups with

isolated or global oedema

4-week completers Isolated digit oedema Global hand oedema

n=80 n=32 n=41
Volumeter Fo8 Volumeter Fo8 Volumeter Fo8
ORS
Pearsonr 0.19 0.26 0.21 0.27 0.13 0.33
P value 0.30 0.02* 0.51 0.01 0.42 0.04*
PEM
Pearsonr -0.03 0.18 0.11 0.39 -0.04 0.11
P value 0.77 0.12 0.55 0.03* 0.80 0.49

*statistically significant results at the 0.05 level.

Legend: Fo8= Figure of eight, PEM= patient evaluation measure.

6.4.7 Patient opinion

Seventy-seven participants were asked which of the four methods of assessing oedema
they thought was the best. The assessor asked participants: “Of the four assessments
you have just completed, which one do you think is the best way to measure hand
swelling?” (see Figure 6.5). Results indicate that participants believed objective
measures overall, in particular, the volumeter, were the best way of measuring hand

oedema.
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Figure 6.5 Bar chart depicting participant first choice of assessment methods
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6.4.8 Summary

Table 6.7 depicts the numeric and colour-coded relative rank order of subjective and
objective assessments based on responsiveness statistics (0-2 weeks), location of
oedema and participant preference (4 weeks only). Table 6.8 depicts results for 0-4
weeks. Number 1 (green) indicates the assessment had greater responsiveness when
compared to the other objective or subjective assessment, number 2 (orange) indicates
the assessment had lower responsiveness relative to the other objective/subjective

assessment.
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Table 6.7 Summary results table over 2 weeks

Whole group Isolated Global
digit hand
oedema oedema
N n=73 n=32 n=41

ES SRM ES SRM ES SRM

Patient-rated measures

PEM 2 1 2 2 1 1

ORS 1 2 1 1 2 2
Objective assessments

Fig 8 1 1 2 2 1 1

Vol 2 2 1 1 2 2

Legend: ES= effect size, SRM= standardised response mean, PEM= patient evaluation

measure, ORS= oedema rating scale, Fig 8= figure of eight, Vol= volumeter.

When comparing the relative rank order across all responsiveness statistics over two
weeks, there was no clear distinction between pairs of measures. Equivocal results
were seen for both the patient-rated measures and both the objective assessments. The
PEM was more responsive than the ORS for those with global hand oedema, whereas
the ORS was more responsive for patients with isolated digit oedema. The figure-of-
eight was more responsive than the volumeter for the whole group and those with global
hand oedema. In contrast, the volumeter was more responsive for those with isolated

digit oedema.
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Table 6.8 Summary results table over 4 weeks

Whole group Isolated Global Participant
digit hand choice
oedema oedema
N n=73 n=32 n=41 n=77

ES SRM ES SRM ES SRM

Patient-rated measures

PEM 1 2 2 1 1 2 1

ORS 2 1 1 2 2 1 2
Objective assessments

Fig 8 2 2 2 2 2 2 2

Vol 1 1 1 1 1 1 1

Legend: ES= effect size, SRM= standardised response mean, PEM= patient evaluation

measure, ORS= oedema rating scale, Fig 8= figure of eight, Vol= volumeter.

At four weeks, however, there is a clearer picture emerging with the objective
assessments, with the Volumeter consistently ranking higher than the figure-of-eight
across all groups and responsiveness statistics. When comparing the relative rank order
across all responsiveness statistics for patient-rated measures, the ORS and PEM have
equal ranking, as was the case at two weeks. The additional outcome of participants’
first choice of assessment method in this table shows the PEM and the volumeter were

preferred by participants.

6.5 Discussion

The aims of this study were to compare the relative responsiveness of two assessments
of hand volume, the figure-of-eight tape measure (Fo8) and volumeter, as well as two
patient-rated measures of hand swelling and to assess the strength of association

between these measures.
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The responsiveness statistics obtained from measuring swelling at 2 weeks were
smaller than those obtained over 4 weeks for the whole group. This is not surprising and
may indicate that the oedema management interventions require a longer period of time
to take effect and to show a change in hand volume. However, in the group with global
hand oedema (n=41), the figure-of-eight measure had larger responsiveness statistics
at 2 weeks (ES=0.23, SMR=0.61) than those obtained at 4 weeks (ES=0.13,
SRM=0.45). Similarly, the SRM for the volumeter was marginally higher at 2 weeks
(SRM=0.49) than 4 weeks (SRM=0.45) in the group with isolated digit oedema. With the
above exceptions, over 2 weeks, responsiveness statistics were generally small to
moderate. Over 4 weeks, some were moderate to large and therefore the discussion will

primarily focus on change over that time interval.

In the whole group (n=73) and the two subgroups, the volumeter was consistently more
responsive than the figure of eight, as demonstrated in marginally larger ES and SRMs
over 4 weeks. Results for the patient-rated measures were less consistent. The ES for
the whole group was similar across the two assessments (ORS ES=1.10, PEM
ES=1.12), although the SRM was slightly larger for the ORS (SRM= 0.91) than the PEM
(SRM=0.82). For the subgroup with isolated digit oedema (n=32) the ORS had a larger
ES (2.8) than the PEM (1.07). In contrast, the PEM had a slightly larger SRM (1.06)
than the ORS (0.96). In the subgroup with global hand oedema (n=41) the PEM had a
slightly higher ES (1.22) than the ORS (0.93), whereas the ORS had a slightly larger
SRM (0.88) than the PEM (0.75).

The weak correlations seen between patient-rated outcomes and objective measures
indicates that whilst objective measures and patient-reported measures are related, one

could not replace the other during a clinical assessment of hand oedema.

6.5.1 Validity of clinician-derived measures to assess hand volume in the
presence of scar tissue

Fifty-nine percent (n=43) of patients were managed surgically, potentially giving rise to
increased scar tissue formation compared to the 30 participants who were treated
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conservatively. Scar tissue is known to be thick and dense, with excessive collagen
production laid down in a haphazard form (Hardy, 1989). Clinically this can present as
hard, bulky and raised scarring. It is plausible that scar tissue could have increased the
measurement obtained by the figure-of-eight tape measurement and volumeter reading.
Certain injuries and conditions, such as tendon repairs and Dupuytren’s disease, can
present with nodules and firm, thick and raised scarring. The volumeter measures the
total volume of the immersed hand; therefore, irrespective of the location of scar tissue,
it will give an inflated volume reading, even when this is not due to oedema. Due to the
figure-of-eight placement of the tape measure, however, this will only show an inflated
measurement if the raised scar is in the location of the tape. Over a 4-week period hand
oedema after trauma or surgery is expected to change, whereas scar tissue requires

much longer to remodel.

6.5.2 Patient-rated change and correlation with objective measures

This study showed there was only a weak correlation between the patient-rated
outcome measures and the objective assessments. This is a good rationale for the
inclusion of a specific patient-rated oedema scale, as it is capturing different data than
the objective assessments, and therefore could be a useful addition to the assessment
process in order to ensure the patient’s ‘voice’ is taken into consideration when
determining the effectiveness of interventions. Whilst it is essential to ensure there is
objective evidence to assess treatment effectiveness, the patient’s perception of his or
her own recovery remains an important criterion of progress which needs capturing.
Participants were often surprised if their objective assessments showed an increase in
oedema when they had recorded an improvement on the ORS or vice versa, but were
less surprised if their objective assessments were not consistent with their PEM results,
as participants felt this was a more global measure which incorporated multiple
dimensions associated with their progress. Often objective measurements had reduced,
but the patient perceived their hand to be no different on the ORS. Over 4 weeks, only
28 participants (38%) recorded subjective assessment results that were consistent with

the results from the objective assessments (improved, worsened or no change). This

171



Chapter 6 Observational study

corroborates the weak correlations observed between objective and subjective

measures.

The COSMIN guidelines (Mokkink et al., 2010) advise that score changes over time
should be compared and correlated to those of a “gold standard” or an “external
criterion”. This study compared changes and correlated score changes between the
oedema rating scale and the volumeter, which is considered to be the ‘gold standard’
method of assessing hand volume (Farrell et al., 2003). There is no gold standard or
external criterion patient-rated oedema scale, and COSMIN admits that a gold standard
is “generally impossible to find” (Angst, 2011). The COSMIN manual suggests using a
global rating of change to obtain an external criterion (Mokkink et al., 2010). The
limitation of this is the reliability of retrospective recall. Participants were not asked to
rate or quantify their change in oedema. The oedema rating scale gave a snapshot in
time of their oedema severity at the time of assessment. Participants were not reminded
of their previous ORS scores, and therefore were rating their hand oedema based on
their perception on the day, rather than in comparison with their previous score. The use
of a gold standard and external criterion have been criticised in responsiveness studies
as being unnecessary (Norman et al., 1997) where the aim is to determine whether
measure A is more or less responsive than measure B. Comparing change scores from
measure A and B to that of a gold standard or external criterion, however, is irrelevant

to answering which measure is more responsive.

The results of the correlation analyses indicated no relationship between the volumeter
and either patient-rated outcome measure. However, there was a weak to moderately
strong association between the ORS and figure-of-eight tape measure (whole group
and global hand oedema group) and between the PEM and figure-of-eight tape
measure (for the group with isolated digit oedema) over 4 weeks. These results may be
due to chance; however, the figure-of-eight correlation coefficients were consistently
higher (although still small) than those of the volumeter across all groups, indicating that
the way the participants rated their hand oedema was more strongly related to the

figure-of-eight than the volumeter. This may be due to the location of oedema, and
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suggests that participants may focus more on their hand when rating their oedema and
pay less attention to the digits, as only the hand is captured in the figure-of-eight

measurement.

6.5.3 Participant opinion on best assessment

The majority of participants (68% n=52) felt the water displacement method was the
best way to measure hand oedema. This method appeared to have clear face validity to
participants. Many were able to recall Archimedes’ principle and stated that the
volumeter appeared more “scientific” with “less room for error” than the tape measure
method. Participants with isolated digital oedema were often unsure of the relevance of
the figure-of-eight method, which did not capture the location of their swelling. The
figure-of-eight tape measure method only measures the volume of the areas covered by

the tape and therefore excludes the digits.

Many participants felt the patient-rated outcome measures, in particular the PEM, were
not specific enough to swelling, as factors such as mood, time of day and functional
ability (which could be affected by aspects such as pain, other conditions or disabilities)
may have influenced their score. Nor does the PEM ask any questions directly relating
to oedema, and addresses multiple items within the one questionnaire, unlike the ORS.
Despite this, the PEM received more counts than the ORS, when patients were asked
which assessment they felt was best at measuring oedema. This may be because the
PEM focuses on the functional impact of the hand injury (which may include the impact
of an oedematous hand), which patients may consider more relevant than just rating the
severity of a single factor like oedema.

Some participants struggled to self-rate their hand swelling using a 7-point numerical
scale for the ORS, despite the descriptors, and often asked the assessor their opinion
on which box they should tick. This raises an interesting debate and one that does not
appear to have received much attention in the literature. Asking patients to rate their
own impairment or performance may be alien to some patients, who prefer to rely on

the clinician’s judgement. MacDermid, (2017) points out in her editorial in the Journal of
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Hand Therapy that whilst in some cultures patients are happy to have their perspective
incorporated in the clinical process, others may view this as a sign of clinician
incompetence. On the other hand, clinicians may not appreciate the patient’s
symptoms, therefore there is a need to incorporate the patient’s voice. Furthermore,
there is evidence that patients report better outcomes (Nelson et al., 2015). A report in
the BMJ (Nelson et al, 2015) states: “The patient-reported outcome measures (PROMS)
movement has largely been driven by the agenda of researchers or service payers and
has failed to focus effectively on improving the quality of care from the patient’s
perspective.” If a patient records their oedema as worsening or remaining the same, this
could prompt intervention from the clinician. In this way, the PROM is bridging the gap
between the clinician’s and patient’s perspectives and includes the patient in treatment
planning and delivery. However, it could be argued the same would occur without the
PROM, based solely on results from the volumeter or figure-of-eight. A greater sense of
patient satisfaction with the service received could be gained with either approach and
this would depend on the patient. We have seen from the results of this study that the
PROMs could not replace the clinical assessment; they are merely designed to

complement an objective assessment.

The participants who struggled to rate their hand swelling may believe it is the role of
the clinician to rate the severity of their symptoms and treat them accordingly; however
it could also mean that rating the severity of their oedema was of little value to the

patient.

6.5.4 Location of oedema

The figure-of-eight tape measures the cumulative size of the regions covered by the
tape (Leard et al., 2004). As the tape measure is placed proximal to the base of the
digits, it may not be the most appropriate method to use if the oedema is isolated to the
digits. This may explain the slightly lower responsiveness in the subgroup with isolated
digit oedema, as seen in the SRM over 4 weeks (0.26), compared to the group with
global hand oedema (0.45). However, the differences were similar in the ES over 2 and
4 weeks between the subgroups for the objective assessments. Location of oedema
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had a greater effect on the results of the SRM over 2 and 4 weeks. Over 2 weeks the
volumeter was more responsive in patients with isolated digit oedema, whereas the
figure-of-eight was more responsive in participants with global hand oedema. Over 4
weeks, the volumeter continued to be more responsive in the group with isolated digit
oedema. However, in contrast to the results over 2 weeks for the global hand oedema
subgroup, the volumeter went on to demonstrate greater relative responsiveness

compared to the figure of eight.

The location of oedema appeared to affect the responsiveness results obtained for the
patient-rated measures over 2 weeks. Across both sets of responsiveness statistics, the
ORS was more responsive than the PEM for the group with isolated digit oedema,
whereas the ES and SRM were larger for the PEM than the ORS in the group with
global hand oedema. However, the location of oedema did not appear to affect the
responsiveness results obtained for the patient-rated measures over 4 weeks. Large
and very large responsiveness statistics were seen across ES and SRMs for the PEM
and ORS over 4 weeks, which were largely comparable. Comparisons between the
subgroups showed that the ORS had a large ES (ES=1.28) in those with isolated digital
oedema, whereas the PEM had an equally large ES (ES=1.22) for the subgroup with
global hand oedema, over 4 weeks. The SRM results, however, indicated that the ORS
was slightly more responsive than the PEM across both subgroups.

Global hand oedema may have a broader impact on patients, compared to isolated digit
oedema. For this reason the 11-item hand health profile of the PEM, which incorporates
multiple factors including pain, function and appearance, may be more relevant. In
contrast, the ORS may be more appropriate for those with isolated digit oedema. Of the
7% of participants (n=6) who chose a subjective assessment as the best way to
measure hand oedema, 6% (n=5) thought the PEM was better than the ORS. It is

acknowledged, however, that these are very small numbers.
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6.5.5 Type of oedema and impact on treatment effectiveness and responsiveness
The effectiveness of oedema interventions may reduce when oedema is in a chronic
phase (>12 weeks after injury or surgery), as acute fluid is replaced with more viscous,
fibrotic oedema with thickening of fascial tissue. Because of this, clinically, we would
expect to see less change over the 4-week period of this study in the assessments with
chronic oedema. Participants may not be able to detect changes in the appearance of
their hand or digit after the initial acute or sub-acute phase, with thickening of fascial
tissue and scar tissue potentially maintaining the appearance of a larger digit or hand.
This may make it more challenging for participants to distinguish it from tissue
thickening, which is likely to be a permanent feature. Participants with isolated digit
oedema had their baseline assessment a mean of 17.9 days earlier than the group with
global hand oedema. The time since injury or surgery was also much shorter for those
with isolated digit oedema, at 5.8 weeks compared to 8.4 weeks for those with global
hand oedema. In this study, the subgroup with global hand oedema presented with
oedema that was more chronic than those participants with isolated digit oedema.

In light of this, it is essential to use a measure that is sensitive enough to detect even
small changes, as may be the case in participants with chronic oedema. The effect
sizes for the figure-of-eight and volumeter were identical for both subgroups over 4
weeks, showing very little responsiveness regardless of the type (acute, sub-acute or
chronic) or location of oedema. Standardised response means for the participants with
global hand oedema showed that the volumeter had a moderate ability (SRM 0.7) to
detect changes over time in this group, who had more chronic oedema, compared to the
figure-of-eight which had a slightly smaller responsiveness statistic (SRM 0.5). For
those participants with more acute, isolated digit oedema, the volumeter also had a
greater ability to detect change over time than the figure of eight. (SRM figure of
eight=0.3, Vol=0.5). This may highlight that, for those participants where we expect to
see a moderate amount of change, based on their type of oedema (more acute), either
measure is acceptable to use as they have similarly small to medium responsiveness.
In contrast, when smaller changes are anticipated, as is the case with chronic oedema,
the volumeter may have a superior ability to detect potentially smaller changes over

time.
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6.5.6 Reporting responsiveness

When assessing responsiveness there is an assumption that the interventions given
during the observational period are known to be effective or that the change has
occurred due to natural healing. The interventions prescribed by the therapists during
this study were not documented, but they were all part of standard care in that
department. They included compression, elevation, massage, modified manual lymph
drainage, contrast bathing, kinesiology tape, exercise, positioning (splinting). There is
limited low quality evidence to support the use of some, but not all, of these techniques
(Miller et al., 2017?). Responsiveness statistics, as proposed by Cohen (1988), which
were used in this study to interpret the magnitude of change in measures, have been
criticised (Mokkink et al., 2010) as being too simplistic in their interpretation, by
potentially disregarding the impact of the treatment effect on the result. According to the
COSMIN panel (Mokkink et al., 2010), we should only interpret the ES (in terms of the
responsiveness of a measure) if the treatment effect of the intervention has been
hypothesised a priori or is already known. In this study, for example, where we have
seen responsiveness statistics of or close to zero (ES for figure-of-eight and volumeter
over 2 weeks), either the treatment had no effect or the measure was not responsive.
Where we have seen moderate to large results (SRM for figure-of-eight and volumeter
over 4 weeks), we could deduce that either the treatment effect was moderate and the
measure was responsive, or the treatment effect was large or small and the outcome

measure had poor responsiveness due to an over- or underestimation of the measure.

Despite statistics such as the effect size and standardised response means being
widely used, recognised and recommended (Husted et al., 2000) forms of analysing
responsiveness in scientific literature, measuring responsiveness has become a
contentious issue which has led to this approach being viewed as inappropriate
(Mokkink et al., 2012). These are considered measures of magnitude of change due to
an intervention or other event, rather than measures of quality of the measurement
instrument (Mokkink et al., 2010). An SRM provides an estimate of change in the

measure, standardised relative to the between-patient variability in change scores. The

177



Chapter 6 Observational study

same guidelines, proposed by Cohen (1988) for interpretation, are used for both effect
size and SRM, which further compounds the uncertainty around responsiveness. Guyatt
et al., (1989) state that the between-subject variability of the individual changes in score
over time is the appropriate standardisation and thus they favour the standardised
response mean over the effect size. Guyatt et al., (1989) do not give any justification for
this statement. ES depends on the heterogeneity of patients at baseline, whereas SRM
depends upon heterogeneity of change, and both capture important factors of
responsiveness. The two responsiveness statistics should not be compared to each

other, but to the respective statistics across measures or subgroups.

COSMIN (Mokkink et al., 2010) argues that it is not the responsiveness statistic per se
that is inappropriate, it is how it has been interpreted and reported that has often been
inappropriate. As mentioned before, a measurement should not be classed as
responsive, purely based on Cohen’s (1988) arbitrary criteria. As Beaton et al., (1997)
state, there is no ‘gold standard’ for summarising responsiveness, although some
consensus is needed. In fact, the confusion surrounding responsiveness is much
deeper than purely the interpretation of the result. Beaton et al., (1997) highlights 16
different definitions of ‘responsiveness’ in the literature. What Katz et al., (1990) refers
to as responsiveness, Beaton et al., (1997) calls the estimated or expected change, and
Husted et al., (2000) classifies as external responsiveness. Internal responsiveness, as
defined by Husted et al., (2000), is what Beaton et al., (1997) calls the observed change
and Katz et al., (1990) calls sensitivity. This study examined the relative responsiveness
of two clinician-derived and two patient-rated measures, and therefore conclusions can
only be drawn from the relative responsiveness of these measures, not their absolute
responsiveness. In this group of participants, the volumeter displayed greater relative
responsiveness when compared to the figure-of-eight in participants over 4 weeks.

Results were comparable between the ORS and PEM across the groups.

6.5.7 Strengths and limitations
The inclusion criteria for the study were broad and included participants with various

types of oedema (acute, sub-acute and chronic), which increases the generalisability of
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results, given that clinicians assess hand oedema at various stages of a patient’s
recovery in clinical practice. However, this could also be seen as a limitation of the
study, as no subgroup analyses were performed according to different stages of
oedema to see if this influenced the responsiveness of the measures, or treatment
effect. There are many factors which may be associated with changes in limb volume,
such as environmental temperature (Glaser, 1949), limb position, time of day (Moholkar
and Fenelon, 2001) and activity levels. In particular, exercises immediately prior to
measurement, as is common during hand therapy appointments, were said to increase
volumetric measurements, with a reduction in volume 10 minutes after exercise
(McGough and Surwasky, 1991). This was tested on asymptomatic hands; therefore,
the results may be underestimated as the hands used were not oedematous and
therefore may respond differently to exercise. These factors were not recorded or
controlled for, given the observational nature of this study. As it was not possible to
standardise these variations between assessments for each participant, they could have
influenced the responsiveness of the measures.

Comparing the results of Leard et al., (2008) to those obtained in this study, small effect
sizes were also seen for both measures (volumeter ES=0.2, figure-of-eight ES=0.3)
over 2 weeks. Conversely, the SRMs in Leard et al's (2008) study were considerably
larger than those obtained in our study (volumeter SRM=1, figure-of-eight SRM=0.9) at
the same time period. However, as Beaton (2000), and Beaton et al., (2001) argue, it is
essential to understand the context of responsiveness studies without solely relying on,
or comparing in this case, the responsiveness statistic. The different patient mix, within-
person change, follow-up period and interventions between Leard et al’s study (2008)
and this one are all important factors to consider, and ones which could make
responsiveness “a contextualised attribute rather than a static property of an

instrument.” (Beaton et al., 2001).

This study used a pragmatic approach to recruitment and did not exclude participants
based on their type of oedema. Whilst there were considerable between-patient
variations in terms of time since injury, this is reflective of clinical practice. However,

these patient variations will have increased the standard deviation of the change, and
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this could have resulted in smaller standardised response means. Some treatments
used by hand therapists, such as kinesiology taping, do not have established
effectiveness. Interventions were chosen based on the clinical reasoning and
preference of the treating clinician. COSMIN (Mokkink et al., 2010) advises that events
between baseline and follow-up assessments should be described; however, this data

was not collected in this study.

The use of the effect size and standardised response means to calculate
responsiveness could be as viewed a limitation, based on COSMIN standards (Mokkink
et al., 2010). COSMIN believes that appropriate measures of assessing responsiveness

should fall in line with those for criterion and construct validity, i.e. hypothesis testing.

A limitation with the wording of the ORS was commented on by some patrticipants. The
ORS was designed in conjunction with the PAG, who were all current or previous

patients in hand therapy. The question asks the participant to “rate the swelling in your
hand today”. In hindsight, this should have been more explicit and asked participants to

rate the swelling in their hand or affected area.

6.6 Future research

The current study has only considered the volumeter in comparison to the figure-of-
eight tape measure. Further investigation is needed on a ring gauge system in patients
with oedema and digital pathology, or following surgery of the digit, to establish its
reliability and responsiveness. Assessing responsiveness of the weighted
circumferential tape measure may also shed more light on its comparability to the
volumeter for isolated digit oedema. Creating standardised clinical guidelines on the
assessment of hand and digit oedema would be useful for the collection of outcome
data for clinical and research purposes. Additional work is warranted on whether the
responsiveness statistics obtained in this study equate to a meaningful change to the

patient, and/or a clinically important change in hand volume.
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6.7 Conclusion

The location of oedema is an important factor to consider when deciding which outcome
measure to use to detect change. The figure-of-eight tape measure was more
responsive than the volumeter in participants with general hand oedema over 2 weeks,
whereas the volumeter was better at detecting change in participants with isolated digit
oedema. Over 4 weeks the location of oedema had less of an effect on responsiveness
with the volumeter, demonstrating greater responsiveness than the figure-of-eight
across all groups. Using a subjective rating of oedema should be considered to
complement an objective assessment when assessing hand oedema. In light of the
largely comparable results between the patient-rated measures used in this study,
either the hand health profile of the PEM or the ORS could be used. However, given the
symptom-specific nature of the ORS, the ease and minimal time required to complete
and the slightly higher SRM over 4 weeks in the whole group (n=73), the ORS may be
the preferred PROM.

This chapter has investigated the relative responsiveness of subjective and objective
measures in the assessment of hand oedema in a group of symptomatic patients. The
relationship between objective and subjective measures and impact of type and location
of oedema on responsiveness has been discussed. The next chapter will focus on a
pilot randomized controlled trial comparing two treatments for oedema and will use the

most responsive measure from this study as the primary outcome.

181



Chapter 7 A pilot randomised controlled trial comparing kinesiology tape to
treatment as usual in the management of sub-acute hand oedema after trauma

or surgery

7.1 Introduction

Despite the lack of good quality studies, kinesiology tape is used by hand therapists.
Clinical anecdotal evidence that it “seems to work” and patients report a high level of
satisfaction with this intervention, compared to other methods such as the Lycra
glove, which suggests that this method may show potential. There is an urgent need
to obtain empirical evidence on the effect of kinesiology tape and compare this with

other more traditional interventions for oedema after hand injury.

This chapter is the culmination of work from the previous four chapters. The oedema
management manual, developed during the Delphi consensus method, informed the
content and dose parameters for the control and experimental arms of this trial.
Furthermore, the most responsive subjective and objective outcome measures,
established in the observational study, were used to assess hand volume and patient
rated severity of their hand oedema. This chapter will focus on whether each
element worked together with the others in a pilot randomised controlled trial to test

trial methods, patient adherence, and to inform a definitive trial.

7.2 Methods

7.2.1 Study design

No previous studies have compared kinesiology (elevation and massage) with
compression (elevation and massage) in patients with sub-acute hand oedema. A
definitive (phase Ill) randomised clinical trial was premature and there is a need to
collect preliminary information to inform a definitive trial, and to test the feasibility of
the methods. A pilot randomised controlled trial was therefore carried out.

The National Institute for Health Research (NIHR) makes a distinction between pilot

and feasibility trials (NIHR, 2015). It defines feasibility studies as a preliminary stage,
used to estimate important parameters needed to design the main study. Feasibility
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studies for randomised controlled trials do not necessarily need to be randomised
themselves. Nor do they evaluate the outcome of interest - this is left for the main
study. In contrast, the NIHR defines pilot studies as smaller versions of the main
study used to test whether the components of the main study can all work together.
The focus is on the processes of the main study, to ensure that recruitment,
randomisation, treatment and follow-up assessments all run smoothly. It resembles

the main study in many respects, including an assessment of the primary outcome.

Results from the previous observational study identified the most responsive
outcome measure to be used as the primary outcome in this randomised controlled
trial. Whilst this study tested the feasibility of its methods, primarily it was a small-

scale version of a definitive trial.

The overarching aim of this pilot randomised controlled assessor-blind trial was to
compare compression, elevation and massage (treatment-as-usual group) with

kinesiology tape, elevation and massage (trial treatment group).

Specific objectives of this trial were to:
i) assess the feasibility of the data collection methods, assessor blinding and
recruitment strategy
il) assess adherence to and acceptance of interventions in the two treatment
arms and feasibility of using a patient-completed adherence diary
iii) obtain information to inform a sample size calculation for a definitive trial
iv) obtain an initial estimate of the effect of the intervention relative to control

treatments.

7.2.2 Ethical approval

Ethics and local research governance approvals were given by the East of Scotland
Research Ethics Service, the Health Research Authority and Research Governance
Department at the Norfolk and Norwich University Hospital. (Rec ref: 17/ES/0098
IRAS: 228812). See Appendix R for copies of approval letters. All participants gave
written informed consent to participate in the study.
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7.2.3 Setting

This single-centre pilot study was conducted in a regional hand therapy department
at the Norfolk and Norwich University Hospital between 30 October 2017 and 31 July
2018.

7.2.4 Eligibility and recruitment

Eligible participants were aged 18 years and over, referred to the outpatient hand
therapy department at the Norfolk and Norwich University Hospital, able to give
informed consent, and for whom treatment of sub-acute hand oedema was indicated,

as confirmed by their treating therapist.

Initially, sub-acute was defined as oedema which presented from 3 days up to 6
weeks after trauma or surgery. Due to low recruitment numbers, this timeframe was
later amended to include oedema which was present up to 12 weeks following
trauma or surgery. This amendment received HRA approval, see Appendix S, and
was implemented from 2 April 2018, with 4 weeks of recruitment remaining.

Patients were excluded if their oedema was more than 12 weeks in duration or if
they were within the specified sub-acute timeframe but had already commenced
oedema management treatments (other than elevation). Patients diagnosed with
lymphoedema, acute infections, deep vein thrombosis, blood clot or haematoma,
active cancer, chronic heart failure, cardiac problems or renal
dysfunction/failure/kidney disease, pulmonary problems or any other factor (physical
or mental health) that may have affected the patient’s ability to adequately and safely
monitor the use of tapes or gloves were also excluded from this trial. Patients in the
first 4 weeks of tendon repairs, where removal of their splints in order to apply a
glove would be contraindicated, were unable to take part. Patients who did not have
someone available to assist in the reapplication of kinesiology tape every 3-5 days,
and who did not feel confident to reapply the tape themselves, were also excluded.
Patients with fragile skin (elderly and long-term steroid use) and open wounds or
with excessive amounts of forearm/hand hair (and were unwilling to shave if placed

in the trial treatment group) were excluded from taking part in this trial.
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Participants were identified and screened for eligibility by members of the hand
therapy team. Printed checklists were available in the department to assist staff
when checking eligibility. Patients who met eligibility criteria, and provided verbal
consent to take part in the study, were formally recruited by the principal investigator
(P1), who confirmed eligibility and took written consent. See Appendix T for copy of

participant information sheet (PI1S).
7.2.5 Procedures

One experienced hand therapist (LM), who was blinded to treatment allocation,
assessed all participants. Participants were assessed at the time of recruitment
(baseline) and at 4 and 12 weeks later. Previous studies comparing kinesiology tape
to a control treatment have primarily focused on the acute inflammatory stage and
therefore have a very short-term follow-up: 4 days (Tozzi et al., 2016); 6 days (Bell
and Muller, 2013); 7 days (Windisch et al., 2017); 10 days (Bialowski et al., 2013);
and 2 weeks (Nunes et al., 2015). Aguilar-Ferrandiz et al., (2014) and Tsai et al.,
(2009) focused on patrticipants with long-term conditions (lymphoedema and CVI)
and therefore chose longer follow-up periods of 1 month and 3 months respectively.
Due to the fluctuating nature of sub-acute hand oedema, a 3-month follow-up period
was chosen to reduce the likelihood of only capturing a temporary, reversible change

in oedema which has been seen in other studies (Flowers, 1988).

Where possible, follow-up assessments were scheduled at the same time as a
booked hand therapy review. In cases where this was not possible, participants were

offered a reimbursement of their travel costs for the additional visit.

7.2.6 Allocation
7.2.6.1 Sequence generation

Participants were randomly allocated to either the intervention (kinesiology tape,
elevation and massage) or control arm (compression, elevation and massage)
group. Allocation was on a 1:1 basis (i.e. equal numbers in each arm). The allocation
sequence was block randomised (with random block lengths of 2, 4 or 6) generated
by the trial statistician (LS). Stratification was not used.
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7.2.6.2 Allocation concealment mechanism

Sequentially numbered opaque sealed envelopes were used, which were kept inside
a lockable storeroom in the hand therapy department. The trial statistician (LS) at the
University of East Anglia generated the allocation sequence, and a therapy assistant
who was not involved in the trial prepared the numbered envelopes. Details of this
process were not made available to the hand therapists who assigned the

interventions to participants, nor to the Pl (LM) who enrolled participants.
7.2.6.3 Implementation

Baseline measurements were then taken by the PI. The treating hand therapist
randomised the participant by opening the next numbered envelope and informing
the participant which arm of the trial they had been allocated to. This allocation was
kept hidden from the PI (LM). Envelopes were kept in a storage cupboard in the
hand therapy department, which was only accessible to staff members and locked

when not in use.
7.2.7 Interventions

Table 7.1 provides a description of the interventions following the TIDieR (template
for the intervention description and reporting) structure recommended by the Equator
network (Hoffmann et al., 2014) in conjunction with the CONSORT statement
(Schulz et al., 2010). The template asks “how well” the treatments were delivered in
accordance with the protocol. This refers to treatment fidelity which is defined as
“strategies that monitor and enhance the accuracy and consistency of an
intervention to ensure it is implemented as planned and that each component is
delivered in a comparable manner to all study participants over time.” (Smith et al.,
2007). This study utilised standardised methods of training treatment providers.
Further discussion on treatment fidelity is in section 7.4.7. See appendix U for copies

of the oedema management manual issued to patients.

186



Table 7.1 TIDieR structured intervention description

Chapter 7 Pilot trial

Name

Treatment as usual (TAU)

Trial treatment (TT)

Why

Compression for hand oedema is usually
achieved through Lycra gloves which exert
around 35 +/- 5 mmHg pressure on the tissues
of the hand (Newman, 1988). The garment acts
as an external counter pressure (Newman,
1988) which compensates for the inelasticity of
oedematous tissues, and therefore improves
circulatory efficiency by facilitating venous and
lymphatic flow (Villeco, 2012).

Massage techniques are used to stimulate the
lymphatic system (Villeco, 2012). Different
methods are documented in the literature, which
employ various degrees of force or pressure on
the skin, directing the oedema towards regional
lymph nodes. Traditional ‘retrograde massage’
uses a moderate force ‘milking’ action but this is
considered too aggressive for the delicate
lymphatic system to cope with and has been
guestioned (Pedretti and Zoltan, 1996). Instead,
a lighter traction of the skin has been proposed
in a longitudinal direction to produce a stretch
reflex to the skin (Zuther, 2009). Both methods
are used in clinical practice.

Elevation permits gravity to assist with the
drainage of oedema from the distal limb
(Pedretti and Zoltan, 1996). Elevation alone
(Watson-Jones, 1955) is not effective in
reducing oedema, but is recommended in
combination with other modalities.

Kinesiology tape is designed to mimic the elastic
properties of the skin by lifting the skin to allow greater
interstitial space and encourage lymphatic drainage. In
contrast to the traditional compression method, it is
designed to push the fluid proximally into the venous and
lymphatic system (Kase et al., 2003). The tape is said to
be unique in that it mimics the elastic properties of the
skin and its wave-like grain provides a pulling force to the
skin, creating more space by lifting the fascia and soft
tissues under the areas where it is applied (Williams et
al., 2012). This multi-functional tape can be applied
anywhere on the face or body. The benefit of using it in
the hand, unlike an oedema glove or other form of
compression, is that it leaves the majority of the skin
surface free for sensory feedback, which is essential for
functional use. It can also be worn in water. As the tape
is elastic and stretches up to 55-60% of its length, it also
allows for unrestricted movement (Williams et al., 2012,
Thelan et al., 2008).

Massage - as per TAU

Elevation - as per TAU
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What- Materials

What - Procedures

Who

How

Treatment as usual (TAU) Trial treatment (TT)

Oedema glove Lycra sleeve Coban wrap Kinesiology tape

Elevation Massage

Standardised oedema management programmes designed through an internet-mediated Delphi consensus
method with 8 volunteer hand therapy experts. The standardised programme was converted into a patient
instruction leaflet, which was refined though a process of meetings and reviews with a patient advisory
committee.

Each treatment was demonstrated to patients by the treating hand therapist. These are occupational or
physical therapists who specialise in hand therapy.

Hand therapists regularly advise patients about managing their oedema following injury or surgery, and
prescribe a combination of compression, elevation and massage as required.

All therapists involved in the trial were trained by the PI on the treatment protocol and method of
implementing each treatment

All therapy sessions were delivered face-to-face on an individual basis. The therapist issued participants
with the materials required to complete the programme unsupervised at home.
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Where

When and how much

Tailoring

Modifications

How well

Treatment as usual (TAU) Trial treatment (TT)
The initial delivery of interventions was completed in the hand therapy department at the Norfolk and
Norwich Hospital. Patients received the materials (relevant to their treatment arm in the study) along with a
standardised oedema management programme (leaflet), which they were instructed to carry out at home.
Progress was reviewed at follow-up appointments in hand therapy.

Wear for 20-24 hours a day, removing for Applied to the skin full time for 3-5 days. No tension at
hygiene, for up to 12 weeks. the proximal anchor, 0-25% tension of the central tape.
Massage: 5-10 minutes, 3-6 times a day for at least 2 weeks or until the swelling has resolved.

Elevation: As much as possible during the day and night when the hand is not being used. Continued until
the patient and therapist mutually agree the oedema has subsided.

Latex-free versions available. A 24-hour rest period can be used between applications
but is not essential if there have been no issues.

Massage: Reduce frequency and duration if unable to tolerate massage or if a smaller area is affected.

Elevation: Active elevation or using a Bradford sling in the day and Bradford sling or pillow day or night.

Remove if vascularity compromised. Remove in cases of skin irritation.

Massage: Discontinue if pain or swelling increases.

Elevation: Discontinue if pain (in neck, shoulder or elbow), sensation or symptoms worsen or if vascularity
compromised (colour changes to digits).

All treatment providers were trained by the PI. Training involved educating treatment providers of TAU and
TT, demonstration of treatment implementation by PI, use of visual images as reminders of how to apply
kinesiology tape, group and individual practice of applying treatments, open access to electronic and hard
copy of protocol to refer to.

There were no planned or actual assessments of treatment fidelity. A patient adherence diary was used to
record the extent to which treatments were adhered to on a weekly basis, either not at all, in part or as
advised.
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7.2.8 Protocol deviations

Treatment was discontinued or modified at the discretion of the treating hand

therapist in the following cases:

e Worsening oedema or other relevant symptoms (pain, stiffness) as assessed
by the treating hand therapist via visual assessment, goniometry for range of
joint motion or subjective symptom-severity reporting.

e |If a patient, after starting a treatment, reported they no longer found it
acceptable and wished to discontinue. Reasons (such as appearance,
cleanliness etc) to discontinuing treatments were captured in the adherence

diary and patient acceptability questionnaire.

Protocol deviations were recorded by the hand therapists on a study form, detailing

what modification had been made to the treatment protocol, why and when.

7.2.9 Adverse events

All participants received written instruction booklets relevant to their allocated
intervention. This made participants aware of any precautions and reasons for
discontinuing the allocated treatment, as well as instructions to contact their treating
hand therapist if adverse events occurred. Any participants contacting treating
therapists with a problem relating to their allocated intervention were instructed to
take a 24-hour rest period or discontinue the treatment, and were offered the next
available outpatient appointment. Treating therapists documented and dealt with
known issues with kinesiology tape and compression, such as skin rash, poorly
fitting glove, overly tight compression, according to departmental policy. Participants
were also able to record any issues with their treatment in their adherence diary.
Participants who were unable to continue with their allocated intervention were
offered the alternative treatment and, upon agreement, were transferred into the
opposite arm of the trial. The date and reason for this change were documented on

the case report form.

In the event of an unexpected adverse reaction, these would be formally reported in
accordance with standard operating procedure (SOP 205 v2.3) at the Norfolk and

Norwich University Hospital, using its serious adverse events (SAE) report form v1.3,
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available on the hospital research and innovation website.

http://www.nnuh.nhs.uk/research-and-innovation/information-for-

researchers/standard-operating-procedures/

7.2.10 Acceptability of treatment

Acceptability of an intervention is an important factor in treatment adherence. A brief
patient acceptability questionnaire was designed for this study and completed by the
PI with all participants after their final follow-up assessment (week 12) (see Appendix
V for copy of acceptability questionnaire).

This questionnaire consisted of 10 factors, such as cleanliness, durability and
aesthetics, which the patient was asked to grade on a scale of zero (negative) to 10
(positive). The final open question requested feedback from the patient on any
aspect not covered in the questionnaire. Responses were documented verbatim by
the PI.

7.2.11 Adherence

The world health organisation (WHO) defines adherence as: “the extent to which a
person's behaviour corresponds with agreed recommendations from a healthcare
provider” (Sebate, 2003).

Strategies to improve adherence to intervention protocols included monitoring by a
hand therapist during arranged outpatient hand therapy appointments on an
individual clinical need basis. Adherence to prescribed treatments was monitored
with the use of an adherence diary. For this study, a simple paper diary was
designed, based on best practice recommendations (Frost et al, 2016). Whilst the
use of diaries pose its own issues in terms of completion, and whether the use of a
diary itself increases a patient’s awareness of adhering to a treatment, it is crucial to
establish if these interventions are acceptable and being used as intended (Frost et
al., 2016). Apart from stating the allocated treatment group, the diary was
anonymous. See Appendix W for copy of participant adherence diary. Patients were
asked to leave them in a box at the hand therapy department reception or hand them
to their treating therapist or the researcher after their final assessment, in order not

to unblind the assessor.
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Participants’ involvement in this study ended after their 12-week follow-up
assessment. Participants were asked if they would like to receive a report of the
results of the study once it had been completed and results analysed. Participants
still undergoing hand therapy treatment continued as per the treating therapist’s

recommendations and departmental guidelines.

7.2.12 Blinding

It was not possible to blind the patients to treatment received in this trial. However,
the assessor (LM) was blinded as a means of minimising assessor bias. Patients
were reminded by their treating therapist not to reveal their treatment allocation
during any follow-up assessments and were instructed to remove all oedema
management garments prior to being seen by the assessor. Unintentional unblinding
could have occurred due to marks left on the skin by the glove or kinesiology tape.
The PI recorded when she believed she had been unblinded and how. Where
blinding was maintained until after the final assessment (week 12), the Pl guessed

the group allocation and this was compared against chance.

7.2.13 Sample size

As a pilot study, principally conducted to assess the suitability of the chosen
research methods, the sample size was not based upon the principles of statistical
precision or statistical power for hypothesis testing. Instead, we aimed to recruit 100
patients in a 6-month period which we believed to be practical. Based upon the
attrition rate of the previous observational study, we anticipated a loss to follow-up of

between 20% and 30%, thus providing 70 to 80 completing participants.

7.2.14 Data collection time points
Patients were assessed at baseline prior to randomisation, and at 4 and 12 weeks

post-randomisation.

The number of visits to hand therapy, grade of treating hand therapist and total time
treating oedema were also recorded to obtain preliminary data on healthcare use

and cost.
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7.2.15 Outcome measures

i) Objective measures of hand volume

The primary outcome was a single measure of the affected hand using a water
displacement method. This was assessed objectively using the volumeter. This
method was shown to be the most responsive outcome measures from an
observational study of 73 patients with hand oedema, based on data from baseline
to 4-week assessment (see Chapter 6). Volumetry, which uses Archimedes’ principle
of water displacement, has been referred to as the gold standard method of
measuring hand volume, as it has excellent inter and intra-rater reliability (Farrell et
al., 2003) and responsiveness (Leard et al., 2008).The volumeter records water
displacement in ml. Water temperature was maintained between 18 and 24 degrees,
as has been recommended (King®, 1993).

ii) Patient-rated oedema severity

The oedema rating scale (ORS) is a self-reported severity-of-swelling scale where
the participant is asked: “Please rate the swelling in your hand today”, using a 7-
point ordinal scale (O=none, 6=extreme). This scale was devised in collaboration with
a patient advisory group (PAG) made up of current and previous hand therapy
patients, who agreed on the format and descriptors for each score. The previous
observational study found it to be similarly responsive to the patient evaluation
measure (PEM). In this study, the ORS was used to record perceived change in
oedema due to its unidimensional nature, whereas the PEM was used to record
changes in functional ability.

iii) Patient-rated functional scale

The hand health profile of the patient evaluation measure (PEM) (Dias et al., 2001)
(see appendix Q), is a validated 11-item region-specific, patient-rated outcome
measure (Dias et al., 2001), which was used to measure function in this study. It is
scored on a 1-7 Likert scale, with the total combined score being expressed as a
percentage: the higher the score, the greater the perceived disability. The PEM asks
the patient to rate aspects such as grip, pain, work and activities of daily living.
Unlike other commonly used patient-rated measures in hand therapy, the PEM also

includes items on the ‘feel’ and ‘appearance’ of the hand, which may relate to hand
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swelling, but could also relate to scarring and sensation. This, combined with the
evidence on its speed and ease of completion (Dias et al., 2008), made the PEM the

most appropriate patient-rated outcome measure to use in this study.

iv) Patient-rated quality of life

The EQ-5D-5L (Herdman et al., 2011) is a development of the original EQ-5D and
EQ-5D-3L (EuroQol Group, 1990). See appendix X for copy of EQ-5D-5L Itis a
standardised measure of health status which aims “to provide a simple generic
measure of health for clinical and economic appraisal” (Devlin et al., 2010). It was
designed to improve the instrument’s sensitivity and reduce ceiling effects. However,
it does not yet have population normative data. It is recommended by the Chartered
Society of Physiotherapists to be used to measure change in musculoskeletal

outpatient settings (Sephton et al., 2010). It takes around 2 minutes to complete.

7.2.16 Statistical analysis

A general linear model was used to estimate the effect of kinesiology tape relative to
control, with respect to the effectiveness outcomes. This included the baseline value
as a covariate and treatment arm as a fixed effect. Results for the ORS at 4 and 12-
weeks were dichotomised into those participants scoring 0-2 (none, minimal, mild)
and those scoring 3-6 (moderate, severe, very severe, extreme) before a logistic
regression model was constructed. The between-group difference was estimated
with 95% confidence intervals (though as a pilot study, it is unlikely that any
conclusion regarding effectiveness would, or indeed, should, be reached). This was
based upon the intention-to-treat principle (analysed by group allocated to); however,
there were no plans for imputation of missing data. No subgroup analyses were

performed.

Mean and standard deviations were calculated for each outcome and time point,
along with the mean change from baseline to 4 and baseline to 12 weeks. Adjusted
mean difference, together with a 95% confidence interval, were calculated for each
outcome, assuming a normal distribution. The level of missing data was assessed
and compared with baseline characteristics (i.e. to identify which groups of subjects,

if any, were less likely to return full data).
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Descriptive analyses were used to describe ‘patient flow’, particularly estimating the
proportion of eligible patients consenting to take part, the frequency of precluding
eligibility criteria, and the frequency of losses to follow-up, including active
withdrawals (with the reason, where available). Each proportion was calculated with

a 95% confidence interval.

Patient-reported adherence was calculated for each participant as a proportion of the
total compliance (treatment ‘as advised’ according to the standardised protocol and
patient instruction booklet). This was summarised as a mean with 95% confidence

interval.

7.2.17 Data management

All patients were given a unique identifier. Pseudo-anonymised data were entered
onto an Excel spreadsheet. Cells were programmed to check ranges of data value
entered. This spreadsheet was stored on a password-protected UEA laptop. All data
were entered by the Pl (LM), who had exclusive access to the password-protected

laptop purchased for the sole purpose of this programme of research.

7.3 Results

Forty-five patients were assessed for eligibility, 26 consented and were randomised.
See Figure 7.1, CONSORT diagram (Moher et al., 2001). Table 7.2 shows baseline
characteristics of both groups and Table 7.3 gives health resource use results across

groups.
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Figure 7.1 CONSORT flow diagram
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Treatment as usual

Trial treatment

N
Gender
Male : female

Age mean (SD)

Affected hand
Left: right

Location of oedema
Isolated digit: global

Reason for oedema
Trauma: surgery

Past medical history

Condition/operation n= (%)

Distal radius fracture (conservative)
Dupuytren’s release
Fracture/dislocation (digit)

Tendon repair and DR fracture
Distal radius fracture fixation
Fracture/dislocation metacarpal

Joint replacement

Time since injury mean (range)

SD

4:3
63.6 (19.3)

34

2:5

4:3

Osteoarthritis (n=2)
Neuralgia

Type |l diabetes
Hypertension (n=2)

Chronic obstructive
pulmonary disease

Deaf

n=1 (14%)

n=1 (14%)

n=2 (28%)

n=1 (14%)

n=1 (14%)

n=1 (14%)

n=0

39.3 days (21-59)
15.7

2:5
60.0 (17.6)

4:3

34

4:3

Osteoarthritis (n=3)
Type | diabetes
Type Il diabetes
Hypertension
Shortness of breath
Under-active thyroid

Anxiety

n=2 (28%)

n=1 (14%)

n=1 (14%)

n=0

n=1 (14%)

n=0

n=1 (14%)

27.3 days (3-45)
16.6

Legend: SD= standard deviation, DR= distal radius
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Treatment as usual

Trial treatment

Recruiting clinician banding
5

6
7
8

Total therapy staff costs treating
oedema during trial period
Midpoint band 5 £16.69 p/h
Midpoint band 6 £20.70 p/h
Midpoint band 7 £24.61 p/h
Midpoint band 8 £29.78 p/h

Total
Total number of visits to hand

therapy during trial period (mean)

Total time treating oedema during

trial period (mean)
Estimated total cost of consumables

during trial period

Total estimated cost of staff treating
oedema and oedema consumables

during trial

Per person total cost

n=5 (71%)
n=2 (29%)
n=0
n=0

155 minutes= £43

81 minutes= £28

26 minutes =£11
N/A

£82

31
(4.4)

262 minutes
(37.4 minutes)

£82.85

16 oedema gloves, 6

digit-sleeves and 3 strips

of Coban™

£164.85

£23.55

n=0
n=5 (71%)
n=1 (14%)
n=1 (14%)

30 minutes= £8
221 minutes = £76
20 minutes= £8
20 minutes = £10

£102

28
(3.8)

291 minutes
(41.6 minute)

£46.65
6 oedema gloves, 59 strips of
kinesiology tape (based on

40cm strip)

£148.65

£21.24

7.3.1 Adverse effects

Two participants (14%), allocated to the trial treatment group, experienced issues

with the kinesiology tape which resulted in them switching to treatment as usual. One

reported a rash after 1 day with the tape in situ, with small bumps under the skin
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which were sore to touch, like blisters. She persevered with the tape for 4 days until
she was reviewed by the hand therapist in clinic and switched to using compression.
One participant reported the tape pulled her skin. Another participant, in the trial
treatment group, reported an itchy rash at the anchor point (medial epicondyle of
elbow crease) 6 days after commencing the trial treatment. She was advised to take
a 24-hour rest period from the tape, as recommended in the trial treatment protocol
and patient instruction manual. There were no further issues with the tape following
this. One participant, in the treatment-as-usual group, reported issues with bruising
to his hand which he stated to be as a result of using the glove for 24 hours. He was
advised to remove the glove immediately, whilst continuing with elevation and
massage, and returned to the clinic to be re-assessed by the hand therapist. The
glove was not used as advised for the first six days of the trial but there were no

reported issues after this.
7.3.2 Acceptability

Following the final assessment and after the participant had revealed their treatment
allocation to the blinded assessor, a brief acceptability questionnaire was completed
to gather information on the experiences and opinions of the participants. A checklist
was created with 10 factors to be scored out of 10: the higher the mark, the more
acceptable to treatment. Comments from the participants were documented to

supplement scores.

Mean acceptability scores for each criterion in both groups are given in Table 7.4
below. Total mean acceptability score was 76.1 out of 100 for trial treatment and
87.9 for treatment as usual. Table 7.5 highlights some comments obtained during the

acceptability interview.
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Table 7.4 Patient-reported acceptability of treatment mean and median score

and standard deviation (SD) for both groups

0 1 2 3 4 5 6 7 8 9 10 Mean Median SD

score score

Acceptability of treatment *

Aesthetics/appearance *

Ability to move the hand

Ability to use the hand *

Cleanliness *

Temperature/sweating/dry *

skin

Ease of donning/doffing *

Ease of replacing *

Durability *

Comfort *

7.0 7 14
9.4 10 0.8
7.4 10 3.4
9.6 10 0.8
9.7 10 0.5
8.9 10 1.7
9.3 10 1.3
9.3 10 11
5.6 6 2.8
7.1 9 3.3
9.4 10 2.6
9.3 10 11
6.0 7 3.3
7.9 8 2.1
8.0 9 3.2
9.1 10 2.3
7.1 8 3.0
7.7 10 2.9
7.3 9 4.0
9.6 10 0.8

BLACK= Treatment as usual, RED= Trial treatment
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Table 7.5 Comments from participant acceptability interviews

Treatment as usual

Trial treatment

“It was inconvenient to notice it was dirty
as | had to hide my hand”

“It was tight at first- | wondered if my
fingers were going blue”

“[the glove] gives strength to my hand”
“Difficulty getting it on but once on was
fine”

“l preferred it on than off”

“Movement was easy when the glove was
off” [as a result of wearing the glove]

“If I did my arm again- | would want the
glove”

“Getting glove on was a bit of a job at first”
“It helped and assisted hand to do things-
when it was off | was a bit more hesitant”
“It rubbed slightly in the webspace”

“l couldn’t wear it at work as | am a builder”
“l washed it regularly but it got dirty very
quickly”

“l wondered if it was doing anything, felt it
needed to be tighter”

“[the glove] frayed at the edges”

“Looks tatty after a few days”

“l needed to keep trimming the edges so |
carried scissors round with me”

“Didn’t stick on digits” “needed to put fresh
{tape} on every day as went loose and stringy
at ends”

“Tricky to change if dominant hand is injured”
“Discomfort when changing the tape as it
pulled off my hairs”

“l work in the food industry and was unable to
wear it at work so | had to replace it daily”

“I felt it pulling and squeezing, a feeling of
warmth”

“It looked untidy at the [finger] tips”

“It worked!”

7.3.3 Adherence

Thirteen adherence diaries (93%) were returned. Patient-reported adherence was

calculated for each participant as a proportion of the ‘total adherence’ over 12

weeks, which was the frequency and duration advised by the hand therapist and

documented in the patient instruction manual. Weekly adherence was also
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calculated as a proportion and compared across the two groups. These are

summarised as means with 95% confidence interval, assuming a normal distribution.

7.3.4 Comments from adherence diaries

“Applying the tape can be difficult on your own, also it can come loose at the finger

tips and look unsightly”

“The elasticated tape appears to help with the swelling. Sometimes on the arm it felt
warm and tightened. The fingers was [sic] ok but one started to use fingers all the
time one week it only stayed on a short time and | was not able to re-stick it down

again. It also becomes untidy after two days”

“Elastic tape pulled my skin. Glove used for two weeks but my hand started to go

very numb”

“ found the massage really helpful, both in swelling management and ease of
movement although at a rheumatology appointment | was told it would not be useful

to continue it!l”

“All treatments possible and acceptable sometimes very painful” [Exercises not

oedema management]

Seven participants (50%) stopped or were advised to discontinue treatment for
oedema, as both the participant and hand therapist were in agreement that the

treatment had worked. These seven cases are highlighted in Table 7.6.
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Table 7.6 Cumulative adherence as a proportion (weeks) and percentages based on the frequency and duration as
advised, summarised as a mean adherence for each treatment modality and associated 95% confidence interval (ClI) for
actual treatment time, where known (n=7) *indicates participants who switched treatment from the tape to the glove

Participant Treatment as usual Overall Participant Trial treatment Overall
Massage Elevation Compression Massage Elevation Elasticated tape
1 77.8% 7/9 88.9% 8/9 100% 9/9 88.8% 1* 50% 6/12 50% 6/12 100% 12/12 66.6%
24/27 24/36
2 100% 4/4 100% 4/4  100% 4/4 100% 2* 25% 3/12 100% 12/12 16.6% 2/12 47.2%
12/12 17/36
3 66.6% 8/12 41.6% 5/12 100% 12/12 69.4% 3 100% 5/5 0% 0/5 60% 3/5 53.3%
25/36 8/15
4 91.6% 11/12 0% 0/12 58.3% 7/12 50% 4 16.7% 1/6 33.3% 2/6 66.7% 4/6 38.8%
18/36 7/18
5 100% 12/12 16.6% 2/12 66.6% 8/12 61.1% 5 41.6% 5/12 83.3% 10/12 91.6% 11/12 72.2%
22/36 26/36
6 100% 9/9 100% 9/9 77.8% 7/9 92.6% 6 55.6% 5/9 55.6% 5/9 44.4% 4/9 51.9%
25/27 14/27
7 Did not return diary 7 Not completed Not completed 66.7% 6/9 66.7%
6/9
Mean 89.3% 57.9% 83.8% Mean 48.2% 53.7% 63.7%
95% ClI 74.2-100 10.4-100 63.7-100 95% ClI 16.7-79.7 15.6-91.8 37.5-89.9

203



Chapter 7 Pilot trial

Table 7.7 Adherence as a proportion and percentage based on the frequency
and duration as advised, summarised as a mean adherence for each week
across the 3 prescribed modalities with associated 95% confidence interval
(Ch)

Week Treatment-as-usual Week Trial treatment
(6 diaries) (7 diaries)
Proportion Proportion
percentage percentage
1 11/18 61.1% 1 14/21 66.6%
2 14/18 77.7% 2 15/21 71.4%
3 16/18 88.8% 3 15/21 71.4%
4 14/18 77.7% 4 12/21 57.1%
5 13/18 72.2% 5 13/21 61.9%
6 11/18 61.1% 6 9/21 42.8%
7 11/18 61.1% 7 5/21 23.8%
8 11/18 61.1% 8 3/21 14.2%
9 11/18 61.1% 9 4/21 19.0%
10 5/18 27.7% 10 2/21 9.5%
11 6/18 33.3% 11 5/21 23.8%
12 6/18 33.3% 12 5/21 23.8%
Mean 59.2% Mean 40.4%
95% ClI 39.0-80.4 95% ClI 17.9-62.9
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Figure 7.2 Line graph of mean adherence to treatment by week for both groups
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The treatment-as-usual group had greater overall adherence. Adherence peaked in
week 3 and dipped to its lowest level in week 10 in both groups. The largest
difference between groups was week 8, where those in the treatment-as-usual group
were 47% more adherent than the trial treatment group.

7.3.5 Assessor blinding

At the 12 weeks assessment, the blinded assessor guessed which group the
participant had been allocated to (if blinding had been maintained). Assessor
blinding was maintained in 9 of the 14 participants (64%). Of these 9, the assessor
guessed the correct allocation on six occasions (66.6%). Blinding was not
maintained in five cases for the following reasons: assessor seeing the adherence
diary, the participant asking the assessor for a new oedema glove, the assessor
seeing the participant with their glove on, the participant contacting the assessor due
to issues with the allocated treatment; and a therapist discussing the allocated

treatment with the assessor.
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Table 7.8 displays the mean and standard deviation for TAU and TT at baseline, 4-

and 12-week follow-up, as well as mean change for each outcome measure. The

corresponding line graph for each outcome measure is presented in Figure 7.3a-e

below.

Table 7.8 Mean and standard deviations for all outcome measures at baseline,

4 and 12 weeks

Volumeter PEM ORS EQ-5D-5L EQ-5D-5L
(ml) (0-100) (0-6) Utility* VAS**
(-0.594-1) (0-100)
Treatment as usual
(TAU)
Baseline mean (SD) 507.86 54.17 3.14 0.55 68.57
(70.23) (16.98) (0.69) (0.22) (11.80)
4-week mean (SD) 490.71 46.20 2.43 0.65 70.71
(59.47) (19.39) (0.79) (0.14) (14.84)
12-week mean (SD) 473.57 38.60 1.57 0.69 76.43
(60.60) (18.15) (0.79) (0.21) (15.74)
Mean change 34.29 15.57 1.57 0.15 7.86
baseline-12 weeks (27.75) (18.18) (0.98) (0.26) (20.18)
(SD)
Trial treatment (TT)
Baseline means (SD) 505.00 62.70 3.57 0.64 68.57
(102.27) (15.61) (0.79) (0.13) (11.07)
4-week mean (SD) 476.43 44.90 2.57 0.76 85.00
(103.27) (14.57) (1.13) (0.13) (12.91)
12-week mean (SD) 460.00 36.31 2.14 0.79 85.86
(97.47) (16.98) (1.07) (0.13) (16.30)
Mean change 45.00 26.39 1.43 0.16 17.29
baseline-12 weeks (48.22) (16.40) (1.13) (0.16) (21.00)

(SD)

*a higher score (closer to 1) indicates higher quality of life derived health utility

**a higher score indicates better health status

Legend: SD= standard deviation, PEM=patient evaluation measure, ORS=o0edema rating scale, VAS=

visual analogue scale.
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A greater mean change was seen in the trial treatment group for hand volume, PEM
and EQ-5D-5L VAS scores. Mean change for ORS favoured the treatment-as-usual
group, whereas EQ-5D-5L utility scores were similar but slightly in favour of the trial
treatment group.

Table 7.9a Intention to treat analysis for primary and secondary outcomes
(mean and standard deviation) at 4 weeks

Treatment as Trial treatment Adjusted Linear
usual _7 mean regression
_7 n= difference at
n= 4-weeks
Mean (SD) Mean (SD) unless stated P value
(95% ClI)
Volumeter (ml) 490.71 476.43 11.99 0.65
(59.47) (103.27) (-44.74 to
68.72)
PEM (0-100) 46.20 44.90 8.86 0.13
(19.39) (14.57) (-2.92 to 20.64)
ORS (0-6)
0-2 n=3 n=2 1.60* 0.69**
0.16 to 16.23
3-6 n=4 n=5 ( )
EQ-5D-5L 0.65 0.76 -0.87 0.25
Utility
(-0.594- 1) (0.14) (0.13) (-0.25t0 0.07)
EQ-5D- 5L VAS 70.71 85.00 -14.29 0.09
(0-100)

(14.84) (12.91) (-31.36 to 2.79)

*adjusted (ORS score dichotomised) odds ratio
**|ogistic regression

Legend: SD= standard deviation, PEM= patient evaluation measure, ORS= oedema rating scale,
VAS= visual analogue scale, Cl= confidence interval.

Table 7.9a displays results from the intention to treat (ITT) effectiveness analysis at
4 weeks. There was no statistically significant difference between treatment-as-usual

and trial treatment in any of the objective or patient-rated outcome measures. The
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ORS was analysed with the generalised linear model. Results indicate that
participants in the treatment-as-usual group had 1.6 times the odds of having the

better ORS score than the trial treatment group.

Table 7.9b Intention to treat analysis for primary and secondary outcomes

(mean and standard deviation) at 12 weeks.

Treatment as Trial treatment Adjusted Linear
usual mean regression
—7 _7 difference at
n= n= 12-weeks
Mean (SD) Mean (SD) unless stated P value
(95% CI)
Volumeter (ml) 473.57 460.00 11.21 0.59
(60.60) (97.47) (-33.42to
55.83)
PEM (0-100) 38.60 36.31 6.70 0.47
(18.15) (16.98) (-12.99 to
26.38)
ORS (0-6)
0-2 n=6 n=4 4.29* 0.29**
3-6 n=1 n=3 (0.79 t0 63.2)
EQ-5D-5L 0.69 0.79 -0.08 0.42
Utility
(-0.594-1) (0.21) (0.13) (-0.30t0 0.13)
EQ-5D- 5L VAS 76.43 85.86 -9.43 0.31
0-100
( ) (15.74) (16.30) (-29.02 to
10.16)

*adjusted (ORS score dichotomised) odds ratio
**|ogistic regression

Legend: SD= standard deviation, PEM= patient evaluation measure, ORS= oedema rating scale,
VAS= visual analogue scale, Cl= confidence interval.
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Table 7.9b displays results from a general linear model logistic regression analysis at
12 weeks. There is no statistically significant difference between treatment as usual
and trial treatment in any of the objective or patient-rated outcome measures.
Results for the ORS analysis indicate that participants in the treatment-as-usual

group were 4 times more likely to have a better ORS score than the trial treatment
group.

EQ-5D-5L derived utility scores showed no change since the 4-week assessment.
Quiality of life scores improved slightly in the treatment-as-usual group, but remained
similar in the trial treatment group. Population norms for the EQ-5D-5L do not

currently exist.
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Figures 7a-7e show mean change results for each of the outcome measures
over 12 weeks

Mean volumeter results Mean PEM results
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Legend: ORS= oedema rating scale, PEM= patient evaluation measure, VAS= visual
analogue scale, QOL= quality of life, TAU= Treatment as Usual, TT= Trial Treatment
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A total of 12 participants (46%) were lost to follow-up. The baseline characteristics of

those lost to follow-up are presented in table 7.10. There were equal numbers lost to

follow-up in both treatment arms.

Table 7.10 Characteristics of lost to follow-up (n=12) in comparison to those

who completed the trial (n=14)

Characteristic Lost to follow-up Completers
n=12 n=14

Gender

Male: female 75 6:8
Age mean (SD) 38.6 (14.0) 61.8 (17.9)
Affected hand

Left: right 3:9 77
Location of oedema

Isolated digit: global 5.7 5:9
Reason for oedema

Trauma: elective 11:1 8:6
Allocated treatment

TAU: TT 77 7.7
Mean time since injury/surgery in days  21.3 (16.1) 33.3(16.7)

(SD)
Past medical history

Fibromyalgia (n=1)
Allergy (latex) (n=1)
Anaemia (n=1)
Asthma (n=2)
Depression (n=1)
Epilepsy (n=1)
Diabetes Mellitus
(n=1)

Osteoarthritis (n=5)
Hypertension (n=3)
Type Il diabetes (n=2)
Type | diabetes (n=1)
Hypertension (n=1)
COPD (n=1)
Shortness of breath
(n=1)

Deaf (n=1)

Anxiety (n=1)
Neuralgia (n=1)
Under-active thyroid
(n=1)

Legend: SD= standard deviation, COPD= chronic obstructive pulmonary disease, TAU=

treatment as usual, TT= trial treatment.
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A comparison of completers versus loss to follow-up highlighted differences in
certain characteristics. It showed that non-completers were younger, more likely to

have sustained trauma, or had a more acute injury with fewer comorbidities.

7.4 Discussion

The purpose of this study was to test whether each component of the trial worked
together with the others, on a small scale. The results are largely in support of
conducting a full trial. However, issues with recruitment and retention would need to
be addressed prior to a definitive trial. Crucial experience and information was
obtained whilst conducting this pilot study, which will assist in planning and
improving aspects, such as recruitment and retention for a definitive trial. Pilot trials
are a small-scale version of a full-scale trial, and therefore are not intended to
evidence between-group differences, should they exist. It is unsurprising, therefore,
that results from the effectiveness analysis are not statistically significant. The small
sample size and high loss to follow-up meant very small numbers in each group and
resulted in wide confidence intervals, and therefore low precision in parameter
estimates. The data showed mean change from baseline to 12 weeks in four of the
five outcome measures, including primary outcome of hand volume, and favoured
the kinesiology tape, elevation and massage (trial treatment). However, the wide
confidence intervals were indicative of the small sample size, and showed great
uncertainty, therefore giving us little knowledge about the treatment effect. In pilot
trials, greater focus should be placed on other important and practical outcomes,
such as adherence, treatment fidelity, recruitment and retention. Greater adherence
rates were seen in the treatment-as-usual group for weekly, and total treatment
period adherence. Treatment-as-usual was also rated as being the more acceptable
treatment. Adverse events occurred in four patients, three of whom were allocated to
receive the trial treatment, resulting in two cases of protocol deviation. The total
estimated per-person health resource costs (staff time and consumables) of the trial

treatment were £2.31 less than the treatment as usual.

7.4.1 Randomisation process and baseline differences
Baseline characteristics were similar across the two groups with the exception of

‘since injury’, which was 12 days longer in the treatment-as-usual group, indicating
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more chronic oedema than those in the trial treatment group. This could mean that
their oedema was potentially more difficult to reduce, resulting in them responding
less well to the intervention. Participants in the treatment-as-usual group had a mean
hand volume reduction of 10.71ml less than those in the trial treatment group. A
member of therapy staff who does not work in the hand therapy department and was
not involved in the trial received instructions from the study statistician in order to
prepare the randomisation envelopes. Although it is recognised that centralised
randomisation is the gold standard for treatment allocation in clinical trials (Peto,
1999), the use of sequentially numbered opaque envelopes was a simple and cheap
method which worked well in this pilot trial. A centralised randomisation system can
reduce the risk of subverting the randomisation process. Hand therapists reported
occasionally overstating the exclusion criteria in some cases in order to avoid
randomising a potential participant who may have received the trial treatment
(kinesiology tape). However, therapists confirmed that they did not open the
randomisation envelopes before recruiting a participant. Some recruiting therapists
commented that they had tried to predict the allocation sequence but had been
unsuccessful, indicating that allocation sequence and the randomisation envelope
system had been effective. A definitive trial, with a larger sample size, may benefit
from a centralised randomisation system to avoid the time commitment and potential
administrative errors which may occur with the preparation of hundreds of

randomisation envelopes.

7.4.2 Health resource use

More participants in the treatment-as-usual group were recruited by therapists of a
lower banding, indicating less experienced therapists than those recruiting
participants in the trial treatment group. This may be an important factor to consider
when examining treatment fidelity and will be discussed in more detail later.
Participants in the treatment-as-usual group had, on average, one more treatment
session than those in the trial treatment group. However, therapists spent less time
in each therapy session treating oedema in the treatment-as-usual group, who
required 4 minutes more treatment time. This may not be a clinically significant time
increase and is possibly due to the trial treatment being a more novel treatment,

which required greater explanation and demonstration.
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7.4.3 Recruitment and retention

This study failed to recruit to its target of 100 participants over 6 months. The
participants who were approached to participate, and were subsequently
randomised, were receptive about being invited to take part in a research study.
They were interested in the rationale for the study and the different treatments used
in clinical practice. The failure to recruit to target was based primarily on a lack of
suitable patients within the recruitment period, and not because of the research topic

or participant commitment during the trial.

Participants were happy to see the assessor for their follow-up assessment either
before or after their hand therapy appointment, and were keen to receive feedback
about their hand volume measurements compared to before treatment (baseline).
Treating therapists and the blinded assessor worked well together when co-
ordinating the order of hand therapy appointments and follow-up assessments. The
assessor would have the flexibility of assessing the participant prior to their hand
therapy assessment, which was convenient for the therapists, particularly if they
were running behind schedule. The open plan layout of the hand therapy department
caused issues with recruitment. The Pl was unable to recruit multiple suitable
participants, who were being treated in the department by different therapists, at the
same time. Some patients were unwilling to wait for the PI to become free. These
participants were included in the consort flow diagram (n=7 declined to participate).
Some participants were happy to attend their 12-week follow-up assessment despite
already having been discharged from hand therapy. This indicated that they
understood the research process and importance of collecting complete data.

However, recruiting hand therapists acknowledged that, on occasions, they were too
busy to discuss the trial with a participant they believed was potentially eligible and
therefore did not alert the PI to begin the consent process. Whilst some therapists
reported these cases to the Pl so they could be recorded, there were occasions
when this did not happen. The numbers reported in the CONSORT diagram (Fig 5.1)
as assessed for eligibility are therefore likely to be underestimated. Adams et al.,
(2015) in their paper examining the barriers and opportunities for enhancing patient
recruitment and retention in clinical studies report: “Tension between clinical and

research workloads was seen to interrupt patient recruitment into studies, despite
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national funding arrangements to manage excess treatment costs.” The findings
from their study identify a “perceived gap in national provision for dealing with the
additional burden that research could place on clinical teams.” The hand therapists in
this study were not given additional or protected time to recruit participants and
because of high caseload demands and low staff numbers, the trial was sometimes
forgotten about, despite the presence of the Pl in the clinical department serving as a
reminder. This potentially highlights a systemic issue with conducting research in
busy acute NHS departments.

There were problems coordinating participant flow through the trial, as some
participants cancelled or changed their follow-up appointments, without the PI (who
conducted all follow-up assessments) being informed. This process was done by
written or verbal messages being relayed from admin staff to the treating clinician.
Clinicians may not have felt it was their responsibility to inform the Pl and in some
cases assumed that she would know. Given the large volume of patients on a
clinician’s caseload, it could be difficult for them to recall which patients were in the
trial. The PI, as the blinded assessor, was unable to check therapy notes to see if
changes or cancellations had been recorded (in case this led to unblinding), and
therefore had to check the computerised patient booking system regularly to keep
track of follow-up appointments. On occasions, appointments were rescheduled for a
day when the Pl was not based in the department, resulting in a missed follow-up

assessment.

Despite efforts by the Pl to keep staff engaged in the trial by using recruitment tally
charts and prizes for top recruiters, there was a sense of apathy in the department
towards research activity. Barriers were observed from an individual, departmental
and organisational level, with limited top-down support or encouragement from

managers.

Clinicians may have felt there was little incentive to recruit participants to someone

else’s doctoral research project.
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7.4.4 Acceptability of treatments

The acceptability of treatments to patients is an important factor and one which
should always be considered when designing a trial. There are many different ways
to assess treatment acceptability (Sehkon et al., 2017), and treatment acceptability
scales and inventories exist (Hunsley, 1992, Elliot and Treuting, 1991, Healey et al.,
2011). However, they are validated for use with specific psychological conditions,
settings (i.e. education) or population (i.e. children). Acceptability is defined as the
“quality of being tolerated, allowed or accepted” (Simpson and Weiner, 1989). Given
the complexity of each element which made up the control and trial treatment in this
study, it was important to pick out the most relevant factors for patients to rate their
acceptability. The patient acceptability questionnaire was devised by the Pl based on
clinical experience and patients’ feedback about using these modalities. A scoping
review of the existing acceptability scales suggest most of them use a Likert scale.
Participants were asked to rate their acceptability on aspects such as cosmesis,
cleanliness and ease of wear on an 11-point Likert scale, and their overall level of
acceptability. Other factors that could be included in an assessment of acceptability
are: drop-out rates, discontinuation, reason for discontinuation and withdrawal rates.
Without interviewing participants who were lost to follow-up, it is difficult to attribute
this to the acceptability of the treatment alone, as other factors may have led to
patients discontinuing or not returning for follow-up. Two participants who
experienced adverse effects from their allocated treatment switched to receive
treatment-as-usual. When interviewed about their acceptability, they rated the
treatment they were using (and had used for the majority of the trial) as opposed to
the one that they had been allocated to. Some participants questioned the purpose
of needing kinesiology tape along the entire forearm for isolated digit oedema. Hand
therapists educated patients on the process of lymphatic drainage and the purpose
of the tape’s position. Reduced face validity may have influenced the lower
acceptability scores for the trial treatment. Poor face validity could also have affected
adherence. However, kinesiology tape was adhered to more so than elevation or

massage in the trial treatment group.

7.4.5 Adherence
Paper adherence diaries, whilst simple and cheap, have many limitations. The

reliability and accuracy of paper adherence diaries could be questioned as there is
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no way of confirming when the diary was completed. Retrospective completion relies
on patient recall, whereas prospective completion may result in hopeful inflation of
levels of adherence. Either way, adherence diaries risk overestimating adherence
levels. Whilst participants were instructed to be as truthful as possible when
completing their adherence diaries, the diary may in itself have raised participants’
awareness and therefore increased adherence. A study by Moseley, (2006)
compared the use of a diary with no diary and overt and covert adherence
monitoring of a home therapy programme. He found that adherence was greater in
the group who knew they were being monitored, and used a diary. Moseley’s study
(2006) used electronic software to record adherence. An electronic diary or mobile
app with compliance-enhancing features could be considered in a definitive trial; this
could include a personalised reminder feature. Results from adherence diaries show
consistently higher levels of adherence across the three elements of treatment-as-
usual (massage, elevation and compression) than the trial treatment over the 12-
week trial period. The treatment most adhered to in the treatment-as-usual group
was massage, followed by compression, then elevation. In the trial treatment group
kinesiology tape had the highest adherence rate, followed by elevation, then
massage. Wide confidence intervals are seen in both groups across all the
treatments, which is likely due to the small sample size. In seven cases treatment
was stopped earlier than 12 weeks, as it had been deemed to be successful by the
treating therapist and participant. Adherence rates were re-calculated based on the
actual treatment period for the seven cases where this information was known. The
results mirror that of the adherence data over 12 weeks, in that the treatment-as-
usual group had greater adherence than the trial treatment group. Adherence in both
groups was greater than the rates seen over 12 weeks, as these seven cases had
diluted the rates for the 12-week adherence analysis. Individual adherence based on
actual treatment period (where known) ranged from 39% to 100%. When looking at
adherence on a week-by-week basis, overall rates were higher for the treatment-as-
usual group. Adherence appeared to reduce from week 10 in the treatment-as-usual
group, whereas in the trial treatment group this was earlier, at week 7. The lowest
rate of weekly adherence (9.5%) was seen in week 3 in the trial treatment group,
with the highest rate of adherence (88.8%) being seen in week 10 in the treatment-
as-usual group. The largest difference in adherence between the two groups was

seen in week 8, with participants in the treatment as usual group adhering to their
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treatment 47% more than those in the trial treatment group. Lower adherence rates
could have reduced the effectiveness of the intervention. However, this study
observed a greater reduction in mean hand volume (from baseline to 12 weeks) in
the trial treatment group, despite lower adherence rates than the treatment-as-usual
group. This could indicate that the trial treatment has the potential to be a more
effective treatment. Interestingly, kinesiology tape was the treatment most adhered
to in the trial treatment group, with a mean adherence rate of 63.7%, 95%CI 37.5-
89.9 (n=7 diaries). This could indicate that kinesiology tape is the ‘active’ element of
this treatment that resulted in a larger reduction in hand oedema. Compression was
the second most adhered to treatment in the treatment-as-usual group; however,
mean adherence levels were still 20% greater than kinesiology tape (83.8%, 95% CI
63.7-100, n=6 diaries).

On occasions, treating therapists did not address oedema management with
participants and assumed that the participant would continue as they had been
previously advised. This lack of instruction, which may have affected adherence
levels, became apparent during follow-up assessments by the blinded PI. Ensuring
that treating hand therapists revisit oedema management with all participants in
every therapy session, and routinely direct them to the ‘as advised’ dose for the
appropriate duration until oedema is resolved, may increase adherence rates.
Follow-up phone calls from treating therapists to study participants between therapy
sessions to check progress may also be a strategy worth considering in a definitive
trial, to increase adherence rates. A definitive trial may also include a per-protocol
analysis to only take into account participants who were adherent to the treatment
they received (rather than allocated). The limitation with this, and the previous
methods of increasing adherence, is that they represent a best-case ‘ideal-world’
scenario, which is often not feasible in the ‘real world’ of NHS care. Furthermore a
per-protocol analysis is at risk of bias by focusing only on participants who have
completed the treatment ‘as advised’, neglecting other factors that may have
affected adherence, and can overestimate treatment effects. An as-treated analysis,
categorising patients not only by treatment but also by compliance status, could be
compared to an ITT analysis to estimate the effect of adherence in a full trial. A
limitation with all the above-mentioned analyses is that there is no accepted level of

adherence against which to compare the results of this clinical trial. Therefore, any
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adherence analysis is likely to inflate levels. Relating this to a clinical setting, a
therapist will not know how much a prescribed treatment is adhered to by their

patients.

7.4.6 Assessor blinding

Practical issues were noted with regards to the ratio of recruiting therapists to
consenting PI, and the layout of the hand therapy department. With only one Pl and
up to 10 recruiting hand therapists in an open-plan department at any one time, it
was impossible for the PI to consent more than one therapist’s patients without being
unblinded to the treatment allocation of the previously consented patrticipant.
Although there was a door separating the two areas of the department, the Pl was
able to hear conversations in the adjacent room and would often see the recruiting
therapist visit the stock cupboard to collect items such as oedema gloves, which also
caused unblinding. This issue with space continued to affect the follow-up
assessments, as the PI could not see a study participant to conduct their follow-up
assessment at the same time as a newly recruited patient without risk of unblinding.

According to a systematic review by Boutron et al., (2004) that examined 110 RCTs
involving patients with hip and knee osteoarthritis, blinding appears to be more
difficult to achieve, and unblinding may occur more often, in non-pharmacologic trials
than pharmacologic trials. This may be the case for this study, due to the physical
application of the treatments used, potential marks left on the participant’s skin from
the intervention, and the fact there was no obvious sham or placebo treatment which
could have been used.

Blinding was maintained in nine participants (64%) in this study. In cases where
blinding was not maintained, participants unintentionally mentioned their allocated
treatment to the PI, despite being reminded before each session not to discuss the
treatment with the assessor (PI). In other cases the participant was seen by the PI
entering or leaving the department with their oedema treatment in situ (glove or
kinesiology tape). There is only one entrance and corridor to access the department,
therefore inadvertent unblinding occurred as the Pl entered or left the department
and saw patrticipants who were attending or leaving their hand therapy appointment.

Advising the participant not to wear their oedema garment on the way to or from their
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therapy appointments could have reduced some cases of unblinding. A high level of
unblinding could invalidate the results of this study if the assessor, who should retain
objectivity, unintentionally introduces bias when completing the follow-up

assessments.

7.4.7 Treatment fidelity

Treatment fidelity is an important aspect of therapy trials. It allows greater confidence
that the results obtained were due to the effects of the given treatment, and not due
to other unknown factors associated with its delivery or implementation. Treatment
fidelity relates to the adherence of the treatment providers in delivering the
intervention as stated in the study protocol, whereas adherence relates to the
patient’s ability to complete the intervention as instructed by the treatment provider.

The National Institutes of Health Behavioural Change Consortium (NIHBCC) devised
a treatment fidelity checklist (Borrelli et al., 2005, Borrelli, 2011), which consists of 40
components over five domains, covering: study design, training of providers,
treatment delivery, treatment receipt and treatment enactment. Each component is
rated as being present (scored with 1 point), absent but should be present (scored
zero), or not applicable. The breadth of this checklist highlights that treatment fidelity

is a complex, multi-faceted concept.

The TIDieR checklist (Hoffman et al., 2014) used in this study focused on the
assessment of treatment fidelity and neglects other important aspects covered by the
NIHBCC checklist such as treatment receipt and treatment enactment. (Borrelli et al.,
2005, Borelli, 2011). The fidelity strategies employed in this study concentrated on
the training of treatment providers and acknowledges that further strategies, such as
competency self-assessments before and after training could be implemented. A
challenge of assessing treatment receipt and enactment in this study is the difficulty
associated with accurately establishing if the tape, massage and compression has
been applied to the participants skin to the required pressure/tension (as descried in

the protocol), as this would require the use of cutaneous pressure sensors.

When planning this trial the “active ingredients” (Toomey and Hardeman, 2017) of

the intervention and control arms were agreed during a Delphi Consensus Method
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with eight hand therapy experts. This process established the dose, method,
duration and frequency of the interventions. Before the trial commenced, therapists
received training, either as a group or individually, on the process of recruitment,
eligibility criteria and delivery of interventions. This involved going through the
participant instruction manual, which detailed how the patient should use the
treatment, when they should and shouldn’t do it, and for how long. The providers
instructing participants on each aspect of the treatment were qualified occupational
or physiotherapists, all of whom were specialising in hand therapy, and therefore
were familiar with the techniques and instructions. Despite there being no formally
documented standardisation of provider training (as the NIHBCC treatment fidelity
checklist requires), the Pl delivered all the training sessions to the providers. This
may have improved standardisation of treatment delivery by reducing the amount of
variation between training sessions. Suitable wording was also suggested to
providers during these training sessions. The Pl was mindful of different learning
styles and level of experience, and encouraged providers to practise the techniques
on the PI if they felt this was needed. More participants in the treatment-as-usual
group were recruited by therapists of a lower banding. A lower banding implies less
experience. Bellg et al., (2005) suggest more intensive training and follow-up for less
experienced providers. However, as Karas and Plankis., (2016) state: “It cannot be
assumed that providers have equal understanding of a treatment based solely on

their credentials or years of experience.”

The physical presence of the Pl in the department during the 6-month recruitment
phase also served as a ‘check-in’ point if interventions needed to be revised.
Assessment of treatment-provider skill acquisition was not formally or consistently
tested. In those providers who wished to practise techniques, such as kinesiology
tape application, their skill acquisition could be surreptitiously tested. However, not
all techniques of the three prescribed elements in each treatment arm were practised
or tested. In those providers who felt confident with the techniques, no assessment
process took place. The continued monitoring of provider skill maintenance over the
duration of the study or assessment of providers’ adherence to delivering the
treatments was impossible for the P1 to complete in a clinical research scenario (i.e.
with a recruited/consented participant) without being unblinded to the participant’s

treatment allocation. The use of a treatment manual issued to each participant
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served to reiterate the verbal instructions and physical administration of modalities
by the provider. Adherence diaries were used to assess if treatments were
implemented as instructed, and although diaries have their own limitations (Stone et
al., 2003, Farmer, 1999), these could also serve as a validation tool to establish if the
participants were able to perform the treatments. This was also assessed during the
12-week acceptability questionnaire. No comments were made by participants about
being unsure about how to apply the treatments (tape/glove/massage etc.) This may
imply that the provider training and delivery of interventions were adequate, but do

not imply that they were delivered as per the protocol.

Treatment fidelity may have been compromised in this study due to issues
surrounding the continuation or discontinuation of the oedema management
treatments. On occasions there was uncertainty amongst therapists as to whose
responsibility it was to continue or discontinue oedema treatment, with some relying
on the blinded assessor to inform the patient based on the results of their follow-up
assessment. Therapists had been instructed to assess the hand oedema as normal
(visual estimation) and provide appropriate advice to the patient based on their
clinical judgement. During follow-up assessments (which usually followed on from
the participant’s hand therapy appointment), the PI would check if the participant had
been advised to continue/discontinue their oedema treatments. In some cases the
patient reported that they did not receive further information. The PI then had to
return to the treating clinician/treatment provider and advise them that the participant
required further instruction. Although this area was covered in the initial provider
training, it highlighted a lack of understanding by the providers, indicating inadequate
training from the PI. Using case vignettes during provider training could be one way

to minimise this issue in future.

7.4.8 Loss to follow-up

Two participants in the trial treatment group reported skin rashes that prevented
them from continuing with their allocated treatment. However, their adherence data
was based on their use of treatment-as-usual. The use of an intention to treat (ITT)
analysis ignores protocol deviations, non-compliance and withdrawal, and analyses
participants according to the group they were originally allocated to. This is a ‘real

life’ approach, as it accepts that non-compliance and changes to treatment plans
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occur in clinical practice. However, the fact that only participants with full datasets
were included in this analysis indicates that a true intention to treat principle was not

followed.

While an ITT analysis avoids serious problems associated with attrition bias
(Feinstein, 1979), it does not facilitate understanding of other key factors that may
affect participant outcomes, i.e. drop-outs or withdrawals due to adverse events.
There was a high (54%) loss to follow-up in this study, and whilst all loss-to-follow up
patients were contacted to try and re-arrange their assessment, we have no data on
their rationale for discontinuing in the study, their adherence during the study or if
their behaviours changed on dropping out of the study. Some have suggested that
<5% loss leads to little bias, while >20% poses serious threats to validity (Sacket et
al., 1979). Whilst greater loss to follow-up introduces the potential for bias, it also
depends on the pattern of missing data. Loss to follow-up in RCTs reduces statistical
power and increases the potential for bias (McCarthy et al., 2016). Although this is
not relevant in pilot studies, valuable information on the reasons for these losses to
follow-up could help plan and improve retention in a future definitive trial. In this
study, there was an even loss to follow-up in both groups, which may indicate their
withdrawal was not related to the treatment but to other factors. Due to the acute
nature of their hand conditions, participants may have perceived their injury to be
short-term or transient and assumed their data was of little value to the researcher,
particularly if the variable of interest, i.e. oedema, had resolved. Fifty-eight percent
(n=7) of participants who were lost to follow-up in this study were male. The mean
age of those lost to follow-up was 23 years younger than those who completed the
study. Almost all (91%) of the 12 participants lost to follow-up had a traumatic injury,
but only 2 (17%) had a poly trauma. Whilst there was also a greater proportion of
participants with hand trauma amongst those who completed the study, the number
of participants following surgery was only marginally lower (8:6). More male
participants were lost to follow-up, whereas more female participants completed the
study. Forty-two percent (n=5) of those lost to follow-up were aged under 30 and
three (25%) of these were male. The mean time since injury or surgery was 21.3
days in the group who were lost to follow-up. This is 6 days fewer than those in the
trial treatment group and 18 days fewer than those in the treatment-as-usual group.

This time difference meant the 12 participants who were lost to follow-up had more
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acute oedema, which may have responded quickly to intervention (compression or
kinesiology tape). If treatment had been successful, they may have felt there was

little point in returning to hand therapy.

A study by Madden et al., (2017), which predicted and looked at preventative
strategies for loss to follow-up in adult acute trauma, determined which participant
characteristics were associated with a higher risk factor of loss to follow-up. The
study found that gender (male), lifestyle choices (current smokers and high alcohol
consumption) and age (<30) were associated with statistically significant higher loss
to follow-up. Participants with poly trauma or more severe injuries had statistically

significant lower odds of being lost to follow-up (Madden et al., 2017).

7.4.9 Effectiveness results

The results of the effectiveness analysis should be interpreted with caution, as
drawing conclusions from these results is not the intention of a pilot trial. The very
wide confidence intervals highlight the potential magnitude of differences between
the two groups, and therefore there is no evidence of treatment superiority in either
direction. Recommendations for a future definitive trial are based on the results of

the feasibility testing, and not the effectiveness results.

7.4.10 Considerations for a definitive trial

This study highlighted numerous issues which, although discussed under the
heading of limitations, are important findings to have emerged from the pilot trial.
Careful consideration of these factors would be required when planning a future

definitive trial.

A formal assessment of skill acquisition and treatment fidelity was not employed
during this study. Incorporating a more structured approach to provider training and
assessment may improve treatment fidelity. Using an impartial research associate,
with relevant knowledge of the treatment process, to observe a selection of therapy
sessions at random is one way in which provider skill and treatment fidelity could be
assessed in the field. A dictaphone could also be used to record the provider-

participant interaction.
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Greater consideration needs to be given to the number of recruiting therapists, and
the size and layout of the department. A risk of unblinding was apparent with the PI
consenting participants and conducting follow-up assessments at the same time as
existing study participants were being treated in the department. Having a second
blinded assessor could assist with this. In addition, developing a system of using
clinic rooms and separating therapy rooms into a ‘consenting’/randomisation room
and another where only follow-up participants could be seen/treated may reduce the
risk of unblinding associated with the space.

There does not appear to be any validated self-report acceptability questionnaires for
physical therapy interventions. For this reason, one was designed specifically for use
in this study. The questions were based on the clinical experiences of the Pl from
patient feedback received during clinical practice of using the treatments compared
in this study. A 0-10 Likert scale was used, with zero indicating poor acceptability
and 10 indicating good acceptability. Looking at the loss-to follow-up rate could be
another method of assessing patient acceptability of treatments. The high drop-out
rate could imply poor acceptability. The ability to follow those who were lost to follow-
up could elicit useful information about the patient’s perception of the treatments.
The patient-rated outcomes were sent to patients who were lost to follow-up (with
pre-paid envelopes), but none were returned. Follow-up phone calls to all lost to
follow-up participants could be a useful way to elicit information about their
acceptability of the treatment, and whether this impacted on their decision not to

return for assessment.

Due to the high loss-to-follow-up rate, strategies to improve retention also need to be
investigated. Completing follow-up assessment in the participant’s home, particularly
for those who have been discharged from hand therapy, or phone call reminders for

all follow-up assessments, may be worth considering for a definitive trial.

It is likely that the health resource cost was underestimated due to treatment
providers forgetting to add consumables to the case report form. The information
was obtained from participants’ hand therapy notes, if recorded. The balance
between gathering important data and overburdening therapists is difficult. There is

already considerable demand on therapists with regards to documentation. Trying to
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establish an easy, quick and novel way of accurate recording health resource use
needs to be looked into. Ridyard and Hughes, (2010) propose a checklist for good
practice relating to economic data collection within clinical trials. This study used a
basic form to record hand therapy resource use, where the treating therapist had to
input their banding, number of minutes spent on oedema management and, using a
tally system, record the amount of oedema-related consumables issued to
participants. Switching this to a checklist style form should be considered to reduce
burden and time to complete.

Three months into the recruitment period of this study, it was acknowledged that
recruitment numbers were low and were unlikely to reach the estimated target of
100. The inclusion criteria were therefore amended to increase the time since injury
from 6 weeks to 12 weeks. As this required a substantial amendment to the HRA,
and due to the time it took to get approval, there was only one more month of
recruitment left. Using the updated inclusion criteria in a definitive trial may maximise
recruitment. However, a broader problem with conducting research in a busy acute
department may also account for lower than expected recruitment numbers, which
would require a more systematic approach. Involving a clinical manager to assist in
improving the research culture within the recruiting department/trust may help
therapists view research with greater significance, so that it can be seen as equally
important as patient care. If supported by managers and incorporated into a
therapist’s job description, there may be more incentive and less resistance to recruit
patients, even during busy clinics. Using support services from the local research
network, including research nurses who are based in the hand therapy department
and could assist in the identification and randomisation of eligible participants, may

reduce pressure on clinical hand therapy staff and increase recruitment rates.

7.4.11 Sample size for a future trial

One of the objectives of this pilot study was to obtain data to inform a sample size
calculation for a definitive trial. Two approaches could be used to obtain this sample
size; the first is to use an effect size obtained from a pilot trial. Leon et al., (2011)
states that contrary to tradition, a pilot study does not provide a meaningful effect
size estimate for planning subsequent studies, due to the imprecision inherent in

data from small samples. Therefore, in order to get an estimated sample size, an
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alternative approach is proposed which uses a minimum difference, sufficient to

make a clinically relevant change.

Using the results of the patient-rated oedema rating scale may provide us with the
most appropriate clinically relevant change. Using the mean difference in hand
volume for patients who had a reduction on their ORS scores could offer a minimal

clinically important difference for a definitive trial.

Six participants recorded a change (reduction) of greater than or equal to 2 points on
the ORS between baseline and their 12-week assessment. The volume differences
of these six participants ranged from 15ml to 140ml; this equated to a 3%-25%
reduction of baseline hand volume. Mean volume difference for these six participants
between baseline and 12 weeks was 50ml (mean percentage loss of 9%). Dividing
this by the SD of the change (45.71) gives a large standardised difference of 1.09.
Using Altman’s nomogram (Altman, 1991) with p=0.05 and 90% power, an estimated
35 participants would be required for a definitive study. However, given the high loss
to follow-up seen in this study (47%), recruiting approximately 52 participants would
account for attrition. The mean volume change of 50ml for these participants is
substantial, partly due to one participant who lost 140ml of hand oedema over 12
weeks. Such a large reduction is rare. A smaller volume change, for example half of
that seen in this group, could also be viewed as clinically relevant. Based on a 25ml
minimum difference, and accounting for the high attrition rates seen in this study, an
estimated sample size of 236 in total would be required for a definitive trial. A 25ml
difference was captured within the confidence intervals of the effectiveness data at
both 4 and 12 weeks.

7.5 Conclusion and recommendations
The results of this pilot trial have identified that some modifications are required in
order to a make a full-scale trial feasible. Recommendations for a future definitive
trial should include:

1. A multi-centred approach in order to reach target sample size (n=236)

2. The use of multiple blinded assessors in each study site
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Use of clinical research nurses (CRN) to assist in screening patients to check
eligibility and recruitment to reduce time pressures by allowing hand
therapists to focus on treatment delivery

Using the amended inclusion criteria for time since injury (3 days to 12 weeks)
from the commencement of a definitive trial

A local PI in each site who is not involved with the recruitment, randomisation
or treatment delivery, who can assess treatment fidelity and treatment
delivery. Having a local Pl who is not clinically active in the recruiting
department may improve methodological rigour

A more in-depth and detailed provider training plan including use of case

vignettes and competency self-assessment before and after teaching.

. A formal assessment of treatment fidelity in the trial protocol which takes into

consideration multiple aspects of fidelity including training of providers,
treatment delivery, treatment receipt and treatment enactment.

Follow-up assessment reminder texts or phone calls to participants to reduce
non-attendance rates

Greater emphasis on educating patients regarding the need to return for
follow-up, even if their symptoms have resolved

Involve managers and staff from recruiting sites more in the planning phase of
a definitive trial to increase ‘buy-in’ and wider departmental support for the

trial.

This chapter has presented the methods and results of a pilot randomised controlled
trial to compare standard care with kinesiology tape in the treatment of hand
oedema. Recruitment of participants with acute trauma identified challenges for trial
retention and a high loss to follow up was seen. The practicalities of conducting a
trial in a busy acute clinical department were acknowledged and discussed, with
numerous recommendations being made to assist in the planning of a definitive trial.
The next and final chapter will present an overview of the main conclusions and
implications for clinical practice and research that have arisen from this programme

of research.
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This chapter will provide a summary of the key findings and discussion topics which
have arisen from this programme of research. It will identify the unique contributions to
knowledge and understanding of how hand oedema is assessed and treated, and

summarises the key challenges associated with pragmatic research on this topic.

Clinicians, when faced with a patient who has an oedematous hand, are required to
assess the amount of oedema prior to any intervention, and at appropriate intervals
during the course of treatment to establish the effectiveness of treatment. Alongside
this, clinicians have to decide how best to treat the oedema based on a number of
factors, including the injury and the patient. Over the past 20 years traditional
approaches to treating hand oedema, such as effleurage massage, have been
guestioned. The introduction of new treatments, such as kinesiology tape and lighter
massaging styles, which clear proximal channels first before addressing the local
oedema in the hand, have offered alternative theories of how oedema should be treated
However, the quality of evidence for most oedema interventions remains poor,

variations in practice continue and there are still many gaps in knowledge.

The programme of research presented in this thesis has contributed to the body of

knowledge as follows:

e Provided syntheses of evidence on the psychometric properties of methods to
assess hand oedema (Chapter 3) and of the effectiveness of treatments for sub-
acute hand oedema post-trauma or surgery (Chapter 2)

¢ Confirmed that the use of visual estimation of oedema severity by hand
therapists, which was the most commonly reported method of assessing oedema
by clinicians (Chapter 4), should be discouraged (Chapter 2)

¢ Identified the diversity between and variations within practice in the UK for the

assessment and treatment of sub-acute hand oedema (Chapter 4)
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e Highlighted discrepancies in terminology and description of oedema treatments
commonly referred to manual oedema management and manual lymphatic
drainage (Chapter 2)

e Developed an oedema management manual with hand therapy experts which
details method, dose, frequency, instruction for use and precautions for four
oedema treatments (Chapter 5)

e Developed standardised patient information leaflets to support a home oedema
programme through co-production with a patient advisory group

e Devised a new patient-rated outcome measure for oedema, which can
complement objective assessments by subjectively grading severity of hand
oedema (Chapter 6)

e Established volumetry as the most responsive method of measuring hand
oedema in a group of 73 patients with hand oedema (Chapter 6)

e Collected preliminary data on recruitment and retention rates, adherence and
acceptability of treatments in a pilot randomised controlled trial comparing
kinesiology tape with compression (Chapter 7)

e Calculated a minimal clinically important difference in hand volume to be used as

a sample size for a definitive trial (Chapter 7).

There are, however, a number of limitations with this programme of research. The
inclusion criteria for the assessment of a hand oedema systematic review specified
oedema of the ‘hand’. This excluded papers which focused on isolated digit oedema
only. It became apparent during the observational study that responsiveness, when
assessed at 2 weeks, was affected by the location of oedema. In light of this, the

inclusion criteria should have taken into consideration both hand and digit oedema.

The low response rate to the survey of practice means that the results may not be
representative of current hand therapy practice in the UK for oedema management. It
may also indicate that oedema management is not a research priority, or did not interest
clinicians. The results of the survey informed the first round of the Delphi, which may

have meant the topics which were discussed were also not representative. Fewer than
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the expected number of experts volunteered to take part in the Delphi study. Ensuring
that experts did not work in the same department was not stipulated in the inclusion
criteria, and details on where the experts worked were not obtained. This may have also
influenced the generalisability of the results, which may not have been representative of

hand therapy practice.

The inclusion of the two objective methods of assessing hand oedema (volumeter and
figure-of-eight) came from the results of the survey and Delphi consensus method.
These methods were also evaluated in detail during the systematic review. It excluded
methods which have been published but which did not meet the inclusion criteria of the
systematic review, such as the weighted tape measure, or were not readily available
due to cost, such as a 3-D scanner or perometer. In hindsight the inclusion of the
weighted tape measure for circumferential digit measurements may have been a useful

comparator to compare the relative responsiveness for those with isolated digit oedema.

Poor recruitment and retention rates in the pilot RCT highlight issues with the inclusion
and follow-up of patients, particularly those with traumatic injuries; subsequently
numbers in both groups were small. Whilst a larger sample size would not have altered
the conclusions that can be drawn from the efficacy analysis in this pilot study, it may
have provided more comprehensive information on adherence and acceptability of

treatments, which is important when planning a definitive trial.

This programme of research has assisted in synthesising current concepts on the
assessment and treatment of hand oedema, but also identified gaps in knowledge,
particularly surrounding an agreed dosage for implementing oedema treatments.
Following the suggested recommendations would help to ensure a high quality definitive
trial that could build on the current sparse evidence relating to the effectiveness of
oedema treatments, in particular kinesiology tape. Only one study compared kinesiology
tape to a control treatment for hand oedema, highlighting its infancy in clinical research
studies for sub-acute lymphatic drainage in the hand, and therefore the need for further

research.

There is a lack of high quality evidence to suggest that a single oedema modality is

superior in treating hand oedema; a combination of treatments appears to demonstrate
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greater effectiveness in reducing problematic oedema. The treatment of oedema is a
complex combination of different interventions used in conjunction with each other. The
interaction between each intervention is not understood. Aspects such as dose
response and the effects of treatments on each other warrant further exploration on how

combinations of treatments interact.
8.1 Personal development as a researcher

This programme of research was funded by a National Institute for Health Research
(NIHR) clinical doctoral fellowship. The NIHR mission is to provide a health research
system in which the NHS supports outstanding individuals working in world-class
facilities, conducting leading-edge research focused on the needs of patients and public
(NIHR website, 2018). It aims to develop clinical research leaders of the future through
training, development and mentorship. The fellowship has been instrumental in
advancing the author’s (LM) skills as a clinical researcher. In particular it has:

e Developed the author’s project management skills to be able to plan and
coordinate multiple projects and elements of the fellowship concurrently

e Enhanced understanding and interpretation of results of statistical tests, and their
interpretation for clinical practice

e Improved the author’s ability to disseminate the results to different audiences

e Emphasised the importance and utility of including patients and public when
planning projects, patient-facing documents and lay reports

e Increased the author’s confidence and independence as an early career clinical
researcher

e Improved the author’s resilience to some of the challenges faced by clinical
researchers, i.e. lack of dedicated time for research in clinical posts, time taken
for research results to change practice

¢ Inspired the author, through networking events, to appreciate the need for, and
value of, clinical research, to help build the research capacity of other clinicians

e Developed the author’s ability to communicate research plans and outcomes with

study participants, ethics committees and clinicians.
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8.2 Implications for clinical practice and research

The implications of this work are various. Firstly, clinicians should be aware that the
conclusions drawn from published literature on the assessment and treatment of hand
oedema is limited by its methodological quality. Despite this, the best available evidence
suggest that clinicians should consider the figure-of-eight tape measure as the best
alternative method of assessing hand oedema in cases where the volumeter is not
practical. The results of the observational study support this to some extent. The figure-
of-eight tape measure may be the preferred option, particularly when assessing oedema
short-term (2 weeks) and if the oedema is generalised to the whole hand. However, for
longer-term follow-up (4 weeks), the volumeter retains its ‘gold-standard’ title regardless
of where the oedema is in the hand and should be used to assess hand oedema, where
practical. Clinicians should refrain from visually estimating and grading the severity of
hand oedema, as this method is likely to underestimate oedema in some patients and
therefore treatment is not initiated. Conversely, this method may also overestimate the
presence or severity of oedema in other patients, which could lead to unnecessary
treatment. When assessing hand oedema, therapists should consider a patient-rated
outcome measure in addition to an objective assessment. The oedema rating scale is
currently the only measure which specifically grades oedema. Incorporating a subjective
measure also ensures the patient’s perspective is considered in the assessment

process.

Hand therapists treating oedema are faced with a myriad of different options. The
choices available to clinicians may be based on cost, departmental knowledge and skill,
or convenience. In situations where therapists are treating problematic sub-acute hand
oedema that is not responding to ‘standard treatment’ alone, they should consider using
manual oedema mobilisation or manual lymph drainage in addition to standard
treatment. However, therapists need to educate themselves on the components of
these treatments, as the terminology is often inconsistent and they are not adequately
described in order to replicate. Postgraduate training is required in order to use these

techniques.
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Current practice amongst hand therapists in the UK contradicts that of the systematic
reviews performed. Clinicians may wish to consider reviewing the literature or published
systematic reviews, in order to compare their practice against it. This may highlight gaps
in their own knowledge and understanding. From the author’s own clinical experience
numerous barriers to clinicians using or complying with evidence-based practice (EBP)
have been observed and identified. On an individual level these barriers include;
clinicians’ own readiness and willingness to engage with evidence based (“this is how
we've always done it” attitude), a lack of time and motivation and a lack of knowledge
on where to find appropriate literature, how to interpret results and apply them in
practice. The latter potentially being related to the amount of time since graduating.
Organisational level barriers include a lack of managerial support and an organisational
culture which prioritises patient contact over staff training and development. These
barriers are also reported in the literature (Newman et al., 1998, Haynes and Haines
1998 and Wallis 2012). Implementation science is an approach used to promote the
systematic uptake of EBP into routine practice to improve the quality and effectiveness
of health care services (Eccles 2006, Nilsen 2015). Implementation theories, such as
COM-B (Michie et al., 2011) may provide greater understanding and explanation of
factors which influence implementation outcome. The COM-B system is a framework for
understanding behaviour and the factors required in order for behaviour to change. This
system acknowledges internal factors to the individual (capability and motivation), and
factors which are external to the individual (opportunity) which all interact to generate a
desired behaviour. A behaviour change wheel is presented whereby the three essential
conditions (capability, opportunity and motivation) form the centre of the wheel, with
nine intervention functions surrounding these conditions (i.e education, training,
modelling), which are further surrounded by seven categories of policy (i.e guidelines
and service provision). A clinician could utilise this theory by recognising deficits in their
capability, motivation or opportunities, identifying which intervention functions could
address these deficits and how these will be delivered in practice (policy categories)
(Michie et al., 2011).

For research purposes, an agreed oedema management manual and patient

information leaflet exist which could be implemented in clinical practice and future
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clinical trials. This manual details frequency, duration, methods and precautions of
implanting an oedema management progamme. As the oedema treatments were poorly
described in the literature and there was no consensus in current practice, the process
by which this manual was developed is a useful model for therapists to use in future.
The oedema management manual reduces variability between patients in terms of
treatments offered, whilst allowing therapists the flexibility within the programme to tailor
it to the patient’s needs. This could have positive implications for patient satisfaction and
for them taking responsibility for their own care, which in turn may reduce time spent on

treating oedema in sessions.

For clinicians who are planning research, in particular trials comparing interventions,
they need to consider training on how to implement the treatments, as well as regular
reviews and refreshers, should not be underestimated. It is important not to assume
knowledge, even for therapists who treat oedema in their daily clinical role, as the
approach they take to the same task under trial conditions is likely to be much more
standardised.

8.3 Recommendations for future research

e An observational study which compares isolated digit measures, i.e. weighted
tape measure or ring gauge system, with the figure-of-eight tape measure and
volumeter

e A full-scale multi-centre assessor-blind randomised controlled trial, comparing
treatment as usual (compression, elevation and massage) with trial treatment

(kinesiology tape, elevation and massage) to gather efficacy data.
8.4 Conclusion

This programme of research aimed to establish the best method of assessing and
treating sub-acute hand oedema. At present, the best methods of assessing hand
oedema are the volumeter or figure-of-eight tape measure. Choice will depend on the
presence of wounds or dressings, the availability of the equipment, time and space. The
utility of other methods, such as 3-D lasers or scanners, may warrant further

investigation but may also be limited by cost, space and time; therefore the
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recommendations are based on methods which are readily available to hand therapists
and have undergone greater psychometric testing on symptomatic populations. This
programme of research has highlighted inconsistencies between best available
evidence and current practice, and has attempted to systematically reduce the
variability in how we treat hand oedema through consensus development on four
oedema treatments. However, more work is needed on this with other treatments, such
as manual oedema mobilisation and manual lymph drainage. Work done during the pilot
RCT forms the preliminary stages for further investigations to be carried out, which may

bring us closer to establishing how sub-acute hand oedema should be treated.

236



Reference list

ADAMS, M., CAFFREY, L. & MCKEVITT, C. 2015. Barriers and opportunities for
enhancing patient recruitment and retention in clinical research: findings from
an interview study in an NHS academic health science centre. Health Res
Policy Syst, 13, 8.

AGUILAR-FERRANDIZ, M. E., CASTRO-SANCHEZ, A. M., MATARAN-
PENARROCHA, G. A., GUISADO-BARRILAO, R., GARCIA-RIOS, M. C. &
MORENO-LORENZO, C. 2014. A randomized controlled trial of a mixed
Kinesio taping-compression technique on venous symptoms, pain, peripheral
venous flow, clinical severity and overall health status in postmenopausal

women with chronic venous insufficiency. Clin Rehabil, 28, 69-81.

ALTMAN, D. 1991. Practical Statistics for Medical Research, London, Chapman and
Hall

AIRAKSINEN, O., KOLARI, P. J., HERVE, R. & HOLOPAINEN, R. 1988. Treatment
of post-traumatic oedema in lower legs using intermittent pneumatic
compression. Scand J Rehabil Med, 20, 25-8.

ANGST, F. 2011. The new COSMIN guidelines confront traditional concepts of
responsiveness. BMC Med Res Methodol, 11, 152; author reply 152.

ARTZBERGER, S. 2002. Manual Edema Mobilization: treatment for edema in the
subacute hand. In: MACKIN, C., SKIRVEN, SCHNEIDER AND OSTERMAN
(ed.) Hunter, Mackin and Callahan's Rehabilitation of the hand and upper
extremity. . 5th ed. St. Louis: Mosby.

ARTZBERGER, S., PRIGANC, V 2011. Manual edema mobilization: an edema
reduction technique for the orthopaedic hand. In: SKIRVEN, T. M.,
OSTERMAN, A.L, FEDORCCZYK, J.M AND AMADIO, P.C (ed.)
Rehabilitation of the Hand and Upper extremity 6th edition Philadelphia
Elseview Mosby.

BALLINGER, C., ASHBURN, A., LOW, J. & RODERICK, P. 1999. Unpacking the
black box of therapy -- a pilot study to describe occupational therapy and
interventions for people with stroke. Clin Rehabil, 13, 301-9.

237



Reference list

BEATON, D. E. 2000. Understanding the relevance of measured change through
studies of responsiveness. Spine (Phila Pa 1976), 25, 3192-9.
BEATON, D. E., BOMBARDIER, C., KATZ, J. N. & WRIGHT, J. G. 2001. A

taxonomy for responsiveness. J Clin Epidemiol, 54, 1204-17.

BEATON, D. E., HOGG-JOHNSON, S. & BOMBARDIER, C. 1997. Evaluating
changes in health status: reliability and responsiveness of five generic health
status measures in workers with musculoskeletal disorders. J Clin Epidemiol,
50, 79-93.

BEAR-LEHMAN, J. & ABREU, B. C. 1989. Evaluating the hand: issues in reliability
and validity. Phys Ther, 69, 1025-33.

BECKERMAN, H., ROEBROECK, M. E., LANKHORST, G. J., BECHER, J. G.,
BEZEMER, P. D. & VERBEEK, A. L. 2001. Smallest real difference, a link
between reproducibility and responsiveness. Qual Life Res, 10, 571-8.

BEDNARCZYK, J. H., HERSHLER, C. & COOPER, D. G. 1992. Development and
clinical evaluation of a computerized limb volume measurement system
(CLEMS). Arch Phys Med Rehabil, 73, 60-3.

BEECH, B. 1997. Studying the future: a Delphi survey of how multi-disciplinary
clinical staff view the likely development of two community mental health
centres over the course of the next two years. J Adv Nurs, 25, 331-8.

BELL, A. & MULLER, M. 2013. Effects of kinesio tape to reduce hand edema in
acute stroke. Top Stroke Rehabil, 20, 283-8.

BELLG, A. J., BORELLI, B, RESNICK, B ET AL 2004. Enhancing treatment fidelity in
health behaviour change studies: best practices and recommendations from
the NIH Behavious Change Consortium. Health Psychol, 23, 443-451.

BIALOSZEWSKI, D., WOZNIAK, W. & ZAREK, S. 2009. Clinical efficacy of
kinesiology taping in reducing edema of the lower limbs in patients treated
with the ilizarov method--preliminary report. Ortop Traumatol Rehabil, 11, 46-
54,

238



Reference list

BLACK, N. 2013. Patient reported outcome measures could help transform
healthcare. BMJ, 346, f167.

BLACK, N., MURPHY, M., LAMPING, D., MCKEE, M., SANDERSON, C., ASKHAM,
J. & MARTEAU, T. 1999. Consensus development methods: a review of best

practice in creating clinical guidelines. J Health Serv Res Policy, 4, 236-48.

BOND, S. & BOND, J. 1982. A Delphi survey of clinical nursing research priorities. J
Adv Nurs, 7, 565-75.

BOULKEDID, R., ABDOUL, H., LOUSTAU, M., SIBONY, O. & ALBERTI, C. 2011.
Using and reporting the Delphi method for selecting healthcare quality

indicators: a systematic review. PLoS One, 6, e20476.

BORRELLI, B., SEPINWALL, D., ERNST, D., BELLG, A. J., CZAJKOWSK]I, S.,
BREGER, R., DEFRANCESCO, C., LEVESQUE, C., SHARP, D. L.,
OGEDEGBE, G., RESNICK, B. & ORWIG, D. 2005. A new tool to assess
treatment fidelity and evaluation of treatment fidelity across 10 years of health
behavior research. J Consult Clin Psychol, 73, 852-60.

BORTHWICK, Y., PAUL, L., SNEDDON, M., MCALPINE, L. & MILLER, C. 2013.
Reliability and validity of the figure-of-eight method of measuring hand size in
patients with breast cancer-related lymphoedema. Eur J Cancer Care (Engl),
22, 196-201.

BOUTRON, I., TUBACH, F., GIRAUDEAU, B. & RAVAUD, P. 2004. Blinding was
judged more difficult to achieve and maintain in nonpharmacologic than
pharmacologic trials. J Clin Epidemiol, 57, 543-50.

BURNS, K. E., DUFFETT, M., KHO, M. E., MEADE, M. O., ADHIKARI, N. K.,
SINUFF, T., COOK, D. J. & GROUP, A. 2008. A guide for the design and
conduct of self-administered surveys of clinicians. CMAJ, 179, 245-52.

BROOME, M. E., WOODRING, B. & O'CONNOR-VON, S. 1996. Research priorities
for the nursing of children and their families: a Delphi study. J Pediatr Nurs,
11, 281-7.

BRYMAN, A. 2004. Quantity and Quality in Social Research. London: Routledge, 2"
ed.

239



Reference list

BYRON, P. M. & MUNTZER., E. M 1986. Therapist's management of the mutilated
. hand. Hand Clinics, 2, 59-79.

CAMPBELL, M., FITZPATRICK, R., HAINES, A., KINMONTH, A. L.,
SANDERCOCK, P., SPIEGELHALTER, D. & TYRER, P. 2000. Framework for
design and evaluation of complex interventions to improve health. BMJ, 321,
694-6.

CAMPBELL, S. M., HANN, M., ROLAND, M. O., QUAYLE, J. A. & SHEKELLE, P. G.
1999. The effect of panel membership and feedback on ratings in a two-round

Delphi survey: results of a randomized controlled trial. Med Care, 37, 964-8.

CARSON, D., GILMORE, A., PERRY, C., and Gronhaug, K. (2001). Qualitative
Marketing Research. London: Sage

CHANG, H. Y., CHOU, K. Y., LIN, J. J., LIN, C. F. & WANG, C. H. 2010. Immediate
effect of forearm Kinesio taping on maximal grip strength and force sense in
healthy collegiate athletes. Phys Ther Sport, 11, 122-7.

CHEN, Y. W., TSAI, H. J., HUNG, H. C. & TSAUO, J. Y. 2008. Reliability study of
measurements for lymphedema in breast cancer patients. Am J Phys Med
Rehabil, 87, 33-8.

CHUNG, K. C., PILLSBURY, M. S., WALTERS, M. R. & HAYWARD, R. A. 1998.
Reliability and validity testing of the Michigan Hand Outcomes Questionnaire.
J Hand Surg Am, 23, 575-87.

CRAIG, P., DIEPPE, P., MACINTYRE, S., MICHIE, S., NAZARETH, I.,
PETTICREW, M. & MEDICAL RESEARCH COUNCIL, G. 2008. Developing
and evaluating complex interventions: the new Medical Research Council
guidance. BMJ, 337, al655.

CRISP, J., PELLETIER, D., DUFFIELD, C., ADAMS, A. & NAGY, S. 1997. The
Delphi method? Nurs Res, 46, 116-8.

COHEN, J. 1960. A coefficient of agreement for nominal scales Education and

Psychological Measurement 20, 37-46.

240



Reference list

COHEN, J. 1988. Statistical Power Analysis for the Behavioural Sciences Hillsdale,

NJ, Lawrence Erlbaum Associates.

COLUCCI, E., KELLY, C. M., MINAS, H., JORM, A. F. & CHATTERJEE, S. 2010.
Mental Health First Aid guidelines for helping a suicidal person: a Delphi
consensus study in India. Int J Ment Health Syst, 4, 4.

CORNICK, P. 2006. Nitric oxide education survey- use of a Delphi survey to produce
guidelines for training neonatal nurses to work with inhaled nitric oxide.

Journal of Neonatal Nursing 12, 62-68.

CURRAN-EVERETT, D, 2018. Explorations in statistics: standard deviations and
standard errors. Adv Physiol Educ, 32:203-208.

DAY, J., BOBEVA , M 2005. A generic toolkit for the successful management of

Delphi studies. Electronic Journal of Business Research Methods, 3, 103-116.

DRAAIJERS, L. J.,, TEMPLEMAN, F. R., BOTMAN, Y. A, et al 2004. The patient and
observer scar assessment scale: a reliable and feasible tool for scar
evaluation. Plast Reconstr Surg, 113:1960-1965

DELBECQ, A. L., VAN DE VEN, A.H 1971. A group process model for problem
identification and program planning. Journal of Applied Behavioural Science
7, 467-492.

DELBECQ, A. L., VAN DE VEN, A.H, GUSTAFSON, D.H 1975. Group technique for

program planning., Glenview, IL, Scott, Foresman and Co.

DEJONG, G., HORN, S. D., GASSAWAY, J. A., SLAVIN, M. D. & DIJKERS, M. P.
2004. Toward a taxonomy of rehabilitation interventions: Using an inductive
approach to examine the "black box" of rehabilitation. Arch Phys Med Rehabil,
85, 678-86.

241



Reference list

DEJONG, G., HORN, S. D., CONROQY, B., NICHOLS, D. & HEALTON, E. B. 2005.
Opening the black box of post-stroke rehabilitation: stroke rehabilitation

patients, processes, and outcomes. Arch Phys Med Rehabil, 86, S1-S7.

DELTOMBE, T., JAMART, J., RECLOUX, S., LEGRAND, C., VANDENBROECK, N.,
THEYS, S. & HANSON, P. 2007. Reliability and limits of agreement of
circumferential, water displacement, and optoelectronic volumetry in the

measurement of upper limb lymphedema. Lymphology, 40, 26-34.

DEPARTMENT OF HEALTH. 2013. NHS Business Plan for England 2013-2014.
Putting patients first. [Online]. Available: http://www.england.nhs.uk/wp-
content/uploads/2013/04/ppf-1314-1516.pdf [Accessed 27/02/2014 2014].

DEUTSCH, S. C., DENTON, M. & BORENSTEIN, J. 1998. Clinical practice
guidelines: a tool to help provide quality care. Geriatrics, 53, 57, 61-4, 70, 73-
4; quiz 75.

DEVLIN, N., SHAH, K, YENG, Y 2010. Valuing Health-Related Quality of Life: An
EQ-5D-5L Value Set for England. Health Economics 27.

DEWEY, W. S., HEDMAN, T. L., CHAPMAN, T. T., WOLF, S. E. & HOLCOMB, J. B.
2007. The reliability and concurrent validity of the figure-of-eight method of
measuring hand edema in patients with burns. J Burn Care Res, 28, 157-62.

DIAMOND, I. R., GRANT, R. C., FELDMAN, B. M., PENCHARZ, P. B., LING, S. C,,
MOORE, A. M. & WALES, P. W. 2014. Defining consensus: a systematic
review recommends methodologic criteria for reporting of Delphi studies. J
Clin Epidemiol, 67, 401-9.

DIAS, E. M., LUKAS, C., LANDEWE, R., FATENEJAD, S. & VAN DER HEIJDE, D.
2008. Reliability and sensitivity to change of the Simple Erosion Narrowing
Score compared with the Sharp-van der Heijde method for scoring
radiographs in rheumatoid arthritis. Ann Rheum Dis, 67, 375-9.

DIAS, J. J., BHOWAL, B., WILDIN, C. J. & THOMPSON, J. R. 2001. Assessing the
outcome of disorders of the hand. Is the patient evaluation measure reliable,

valid, responsive and without bias? J Bone Joint Surg Br, 83, 235-40.

242


http://www.england.nhs.uk/wp-content/uploads/2013/04/ppf-1314-1516.pdf
http://www.england.nhs.uk/wp-content/uploads/2013/04/ppf-1314-1516.pdf

Reference list

DIAS, J. J., RAJAN, R. A. & THOMPSON, J. R. 2008. Which questionnaire is best?
The reliability, validity and ease of use of the Patient Evaluation Measure, the

Disabilities of the Arm, Shoulder and Hand and the Michigan Hand Outcome
Measure. J Hand Surg Eur Vol, 33, 9-17.

DRAAIJERS, L.J., TEMPELMAN, F.R., BOTNAN, Y.A., et al. 2004 The patient and

observer scar assessment scale: a reliable and feasible tool for scar
evaluation. Plast Reconstr Surg, 113:1960-1965

ECCLES, M.P., MITTMAN, B.S., 2006. Welcome to implementation
science. Implement Sci, 1:1

ELLIOT, S., TREUTING M 1991. The Behaviour Intervention Rating Scale:
Development and Validation of a Pre-Treatment Acceptability and

Effectiveness Measure. . Journal of School Psychology 29, 43-51.

ELLIS, B. & BRUTON, A. 2002. A study to compare the reliability of composite

finger flexion with goniometry for measurement of range of motion in the
hand. Clin Rehabil, 16, 562-70.

EUROQOL GROUP. 1990. EuroQol- a new facility for the measurment of health-
related quality of life. . Health Policy, 16, 199-208.

EVERETT, A. 1993. Piercing the veil of the future. A review of the Delphi method of
research. Prof Nurse, 9, 181-5.

FAGEN, D. J. 2004. A controlled clinical trial of postoperative hand elevation at

home following day-case surgery. Journal of Hand Surgery (British), 29, 4548-
60.

FAGHRI, P. D. 1997. The effects of neuromuscular stimulation-induced muscle

contraction versus elevation on hand edema in CVA patients. J Hand Ther,
10, 29-34.

FARMER, K. C. 1999. Methods for measuring and monitoring medication regimen

adherence in clinical trials and clinical practice. Clin Ther, 21, 1074-90;
discussion 1073.

243



Reference list

FARRELL, K., JOHNSON, A., DUNCAN, H., OFFENBACKER, T. & CURRY, C.
2003. The intertester and intratester reliability of hand volumetrics. J Hand
Ther, 16, 292-9.

FDA ADMINISTRATION, 2009. Guidance for Industry Patient-Reported Outcome
Measures: Use in Medical Product Development to Support Labeling Claims
[Online]. Available:
https://www.fda.gov/downloads/drugs/guidances/ucm193282.pdf [Accessed
2/10/2017].

FEINSTEIN, A. R. 1979. 'Compliance bias' and the interpretation of the therapeutic
trials In: HAYNES, R. B., TAYLOR, D. W, SACKETT, D.L (ed.) Compliance in
Healthcare. Baltimore, MD: Hopkins Press

FINK, A., KOSECOFF, J, CHASSIN, M ET AL 1991. Consensus Methods:

Characteristics and Guidelines for use. , California

FISCHBACHER, C., CHAPPEL, D., EDWARDS, R. & SUMMERTON, N. 2000.
Health surveys via the Internet: quick and dirty or rapid and robust? J R Soc
Med, 93, 356-9.

FLOWERS, K. R. 1988. String wrapping versus massage for reducing digital
volume. Phys Ther, 68, 57-9.

FLOWERS, K. 1995. Edema: differential management based on stages of wound
healing. In: HUNTER, J., SCHNEIDER, LM, MACKIN EJ, CALLAHAN AD.
(ed.) Rehabilitation of he hand: surgery and therapy. . St. Louis: Mosby.

FREYD, M. 1923. The graphic rating scale. J Educ Psychol, 43:83—-102

FROST, R., MCCLURG, D., BRADY, M. & WILLIAMS, B. 2016. Optimising the
validity and completion of adherence diaries: a multiple case study and

randomised crossover trial. Trials, 17, 489.

GJORUP, C., ZERAHN, B. & HENDEL, H. W. 2010. Assessment of volume
measurement of breast cancer-related lymphedema by three methods:
circumference measurement, water displacement, and dual energy X-ray

absorptiometry. Lymphat Res Biol, 8, 111-9.

244


https://www.fda.gov/downloads/drugs/guidances/ucm193282.pdf

Reference list

GLASER, E. M. 1949. The effect of cooling and warming on the vital capacity,
forearm and hand volume, and skin temperature of man. J Physiol, 109, 421-9

GODWIN, M., RUHLAND, L., CASSON, I. et al. 2003. Pragmatic controlled clinical
trials in primary care: the struggle between external and internal validity. BMC
Med Res Methodol, 3:28

GOODMAN, C. 1986. A Delphi survey of clinical nursing research priorities within a
Regional Health Authority. University of London.

GREEN, B., JONES, M., HUGHES, D. & WILLIAMS, A. 1999. Applying the Delphi
technique in a study of GPs' information requirements. Health Soc Care
Community, 7, 198-205.

GUIDICE, M. L. 1990. Effects of Continuous Passive Motion and Elevation on Hand
Edema.American Journal of Occupational Therapy 44, 914-921.

GUYATT, G. H., DEYO, R. A., CHARLSON, M., LEVINE, M. N. & MITCHELL, A.
1989. Responsiveness and validity in health status measurement: a
clarification. J Clin Epidemiol, 42, 403-8.

HARDY, M. 1989. The Biology of Scar Formation. Physical Therapy, 69, 1014-1024.

HAREN, K., BACKMAN, C. & WIBERG, M. 2000. Effect of manual lymph drainage
as described by Vodder on oedema of the hand after fracture of the distal
radius: a prospective clinical study. Scand J Plast Reconstr Surg Hand Surg,
34, 367-72.

HAREN, K., WILBERG, M 2006. A prospective randomized controlled trial of manual
lymph drainage (MLD) for the reduction of hand oedema after distal radius
fracture. . Hand Therapy 11, 41-47.

HASSON, F., KEENEY, S. & MCKENNA, H. 2000. Research guidelines for the
Delphi survey technique. J Adv Nurs, 32, 1008-15.

HASSON, F., KEENEY, S 2011. Enhancing rigour in the Delphi technique research.
Technological Forecasting and Social Change 78, 1695-1704.

245



Reference list

HAYNES, B., & HAINES, A. 1998. Barriers and bridges to evidence based clinical
practice. BMJ (Clinical research ed.), 317(7153),

HEALEY, A. C., RUTLEDGE, C. M. & BLUESTEIN, D. 2011. Validation of the
Insomnia Treatment Acceptability Scale (ITAS) in primary care. J Clin Psychol
Med Settings, 18, 235-42.

HEBEDA, C. L., DE BOER, E.M, VERBURGH, C.A ET AL 1993. Lower Limb
Volume Measurements: Standardization and Reproducibility of an Adapted
Optical Leg Volume Meter. Phlebology: The Journal of Venous Disease, 8,
162-166.

HERBERT, R., KASZA, J., BO, K. 2018. Analysis of randomised trials with long-term
follow-up. BMC Medical Research Methodology, 18, 48.

HERDMAN, M., GUDEX, C., LLOYD, A., JANSSEN, M., KIND, P., PARKIN, D.,
BONSEL, G. & BADIA, X. 2011. Development and preliminary testing of the
new five-level version of EQ-5D (EQ-5D-5L). Qual Life Res, 20, 1727-36.

HILL, K. Q., FOWLES, J 1975. The methodological worth of the Delphi forcasting
technique. Techological Forecasting and Social Change, 7, 179-192.

HOFFMANN, T. C., GLASZIOU, P. P., BOUTRON, I., MILNE, R., PERERA, R.,
MOHER, D., ALTMAN, D. G., BARBOUR, V., MACDONALD, H.,
JOHNSTON, M., LAMB, S. E., DIXON-WOODS, M., MCCULLOCH, P.,
WYATT, J. C., CHAN, A. W. & MICHIE, S. 2014. Better reporting of
interventions: template for intervention description and replication (TIDieR)
checklist and guide. BMJ, 348, g1687.

HOLLOWAY, |I., WHEELER, S 1996. Qualitative Research for Nurses Oxford

Blackwell Science.

HONG, C. S., ATLAS, S. J., CHANG, Y., SUBRAMANIAN, S. V., ASHBURNER, J.
M., BARRY, M. J. & GRANT, R. W. 2010. Relationship between patient panel
characteristics and primary care physician clinical performance rankings.
JAMA, 304, 1107-13.

HOOGVLIET, P., COERT, J. H., FRIDEN, J., HUISSTEDE, B. M. & EUROPEAN, H.

G. 2013. How to treat Guyon's canal syndrome? Results from the European

246



Reference list

HANDGUIDE study: a multidisciplinary treatment guideline. Br J Sports Med,
47, 1063-70.

HSU, C., SANDFORD, B.A 2007. Enhancing rigour in the Delphi technique research.
Practical Assessment Research and Evaluation 12, 1-7.

HUDAK, P. L., AMADIO, P. C. & BOMBARDIER, C. 1996. Development of an upper
extremity outcome measure: the DASH (disabilities of the arm, shoulder and
hand) [corrected]. The Upper Extremity Collaborative Group (UECG). Am J
Ind Med, 29, 602-8.

HUNSLEY, J. 1992. Development of the Treatment Acceptability Questionnaire.
Journal of Psychopathology and Behavioural Assessment 14, 55-6.

HUNTER, J. M. & MACKIN., E. J 1995. Edema: techniques of evaluation and
management In: HUNTER, J. M., MACKIN, E.J AND CALLAHAN, A. D (ed.)
Rehabilitation of the hand: Surgery and Therapy 4th edition Baltimore: Mosby
Year Book.

HUSTED, J. A., COOK, R. J., FAREWELL, V. T. & GLADMAN, D. D. 2000. Methods
for assessing responsiveness: a critical review and recommendations. J Clin
Epidemiol, 53, 459-68.

JACKSON, T., TEIJLINGEN, E, BRUCE, J 2012. Light Retrograde Massage for the
Treatment of Post-Stroke Upper Limb Oedema: Clinical Consensus Using the
Delphi Technique. . British Journal of Occupational Therapy 75, 549-554.

JAIRATH, N. & WEINSTEIN, J. 1994. The Delphi methodology (Part one): A useful
administrative approach. Can J Nurs Adm, 7, 29-42.

JAMA NETWORK. 2012. JAMA instructions for authors [Online]. Chicago, IL.
Avalilable: http://lama.ama-assn.org/misc/ifora.dtl#SurveyResearch [Accessed
27/07/2016].

JANSEN, V., RADBOURNE, L, FAKIS A ET AL 2010. Validity, responsiveness, intra-
and inter-rater reliability of the weighted tape measure when measuring digital
circumference. Hand Therapy, 15, 31-38.

JONES, J. & HUNTER, D. 1995. Consensus methods for medical and health
services research. BMJ, 311, 376-80.

247


http://jama.ama-assn.org/misc/ifora.dtl#SurveyResearch

Reference list

JONES, J., SANDERSON, C. & BLACK, N. 1992. What will happen to the quality of
care with fewer junior doctors? A Delphi study of consultant physicians' views.
J R Coll Physicians Lond, 26, 36-40.

KARAS, S. & PLANKIS, L. 2016. Consideration of treatment fidelity to improve
manual therapy research. J Man Manip Ther, 24, 233-7.

KASE, K., WALLIS, J AND KASE T. 2003. Clinical Therapeutic Application of the
Kinesio Taping Method, Tokyo, Ken Ikai Co. Ltd.

KATZ, J. N., LARSON, M.G, PHILLIPS, C.B, FOSSEL, A.H, LIANG M.H. 1992.
Comparative measurement sensitivity of short and longer health status
instruments. Med Care, 30, 917-25.

KING, T. I., 2ND 1993a. Circumferential finger measurements utilizing a torque

meter to increase reliability. J Hand Ther, 6, 35-6.

KING, T. I., 2ND 1993b. The effect of water temperature on hand volume during
volumetric measurement using the water displacement method. J Hand Ther,
6, 202-4.

KNYGSAND-ROENHOEJ, K. & MARIBO, T. 2011. A randomized clinical controlled
study comparing the effect of modified manual edema mobilization treatment
with traditional edema technique in patients with a fracture of the distal radius.
J Hand Ther, 24, 184-93; quiz 194.

KUPPENS, S. P., PIJLMAN, H. C., HITTERS, M. W. & VAN HEUGTEN, C. M. 2014.
Prevention and treatment of hand oedema after stroke. Disabil Rehabil, 36,
900-6.

KYTE, D. G., CALVERT, M., VAN DER WEES, P. J.,, TEN HOVE, R., TOLAN, S. &
HILL, J. C. 2015. An introduction to patient-reported outcome measures
(PROMSs) in physiotherapy. Physiotherapy, 101, 119-25.

LAVELLE, K. A. S., D.B. 2014. Measurement of Edema in the Hand Clinic [Online].
Available:

http://www.researchgate.net/publication/25792727122 American Society of

Hand Therapists TM Key Recommendations for Outcome Evaluation of

Edema Measurement of Edema in the Hand Clinic 2 Conceptual Basis

248


http://www.researchgate.net/publication/25792727122_American_Society_of_Hand_Therapists_TM_Key_Recommendations_for_Outcome_Evaluation_of_Edema_Measurement_of_Edema_in_the_Hand_Clinic_2_Conceptual_Basis_for_Testing_TestsMethods_Used_to_Measure_Edema
http://www.researchgate.net/publication/25792727122_American_Society_of_Hand_Therapists_TM_Key_Recommendations_for_Outcome_Evaluation_of_Edema_Measurement_of_Edema_in_the_Hand_Clinic_2_Conceptual_Basis_for_Testing_TestsMethods_Used_to_Measure_Edema
http://www.researchgate.net/publication/25792727122_American_Society_of_Hand_Therapists_TM_Key_Recommendations_for_Outcome_Evaluation_of_Edema_Measurement_of_Edema_in_the_Hand_Clinic_2_Conceptual_Basis_for_Testing_TestsMethods_Used_to_Measure_Edema

Reference list

for_Testing_TestsMethods Used to Measure Edema. [Accessed
05/10/2015].

LEARD, J. S., BREGLIO, L., FRAGA, L., ELLROD, N., NADLER, L., YASSO, M.,
FAY, E., RYAN, K. & PELLECCHIA, G. L. 2004. Reliability and concurrent
validity of the figure-of-eight method of measuring hand size in patients with
hand pathology. J Orthop Sports Phys Ther, 34, 335-40.

LEARD, J. S., CRANE, B, MAYETTE, D ET AL 2008. Responsiveness of the figure-
of-eight tape measurement to detect hand size changes in patients with acute
and chronic hand pathologies. . Hand Therapy, 13, 84-90.

LEWIS, E. 2010. Finger circumferential measurements inter- and intra-rater
reliability. Hand Therapy, 15, 69-72

LEE, M. J., BOLAND, R. A., CZERNIEC, S. & KILBREATH, S. L. 2011. Reliability
and concurrent validity of the perometer for measuring hand volume in women

with and without lymphedema. Lymphat Res Biol, 9, 13-8.

LEECE, P., BHANDARI, M., SPRAGUE, S., SWIONTKOWSKI, M. F.,
SCHEMITSCH, E. H., TORNETTA, P., DEVEREAUX, P. J. & GUYATT, G. H.
2004. Internet versus mailed questionnaires: a randomized comparison (2). J
Med Internet Res, 6, e30.

LEON, A. C., DAVIS, L. L. & KRAEMER, H. C. 2011. The role and interpretation of

pilot studies in clinical research. J Psychiatr Res, 45, 626-9.

LI, J., CHEN, J. & KIRSNER, R. 2007. Pathophysiology of acute wound healing. Clin
Dermatol, 25, 9-18.

LINCOLN, Y. S., GUBA, E.G 1985. Naturalistic Inquiry, London, Sage

LINDERMAN, C. 1975. Delphi survey of priorities in clinical nursing research.
Nursing Research, 24, 434-441.

LOO, R. H. 2002. The Dephi method: a poweful tool for strategic management.
Policing: An International Journal of Police Strategies and Management 25,
762-769.

249


http://www.researchgate.net/publication/25792727122_American_Society_of_Hand_Therapists_TM_Key_Recommendations_for_Outcome_Evaluation_of_Edema_Measurement_of_Edema_in_the_Hand_Clinic_2_Conceptual_Basis_for_Testing_TestsMethods_Used_to_Measure_Edema

Reference list

LOUGHLIN, K. G. & MOORE, L. F. 1979. Using Delphi to achieve congruent
objectives and activities in a pediatrics department. J Med Educ, 54, 101-6.

LOUISY, F. & SCHROIFF, P. 1995. Plethysmography with optoelectronic sensors:
comparison with mercury strain gauge plethysmography. Aviat Space Environ
Med, 66, 1191-7.

LYNN, M. R., LAYMAN, E. L. & ENGLEBARDT, S. P. 1998. Nursing administration
research priorities. A national Delphi study. J Nurs Adm, 28, 7-11.

MACDERMID, J. C. 2004. An introduction to evidence-based practice for hand
therapists. J Hand Ther, 17, 105-17.

MACDERMID, J. 2017. Have we missed the point of cross-cultural translation.
Journal of Hand Therapy, 30, 1.

MADDEN, K., SCOTT, T., MCKAY, P., PETRISOR, B. A., JERAY, K. J., TANNER,
S. L., BHANDARI, M. & SPRAGUE, S. 2017. Predicting and Preventing Loss
to Follow-up of Adult Trauma Patients in Randomized Controlled Trials: An
Example from the FLOW Trial. J Bone Joint Surg Am, 99, 1086-1092.

MAIHAFER, G. C., LLEWELLYN, M. A., PILLAR, W. J., JR., SCOTT, K. L.,
MARINO, D. M. & BOND, R. M. 2003. A comparison of the figure-of-eight
method and water volumetry in measurement of hand and wrist size. J Hand
Ther, 16, 305-10.

MALICKA, I., ROSSEGER, A., HANUSZKIEWICZ, J. & WOZNIEWSKI, M. 2014.
Kinesiology Taping reduces lymphedema of the upper extremity in women

after breast cancer treatment: a pilot study. Prz Menopauzalny, 13, 221-6.

MAN, I. O., ELSABAGH, S. M. & MORRISSEY, M. C. 2003. The effect of different
knee angles on knee volume measured with the Perometer device in

uninjured subjects. Clin Physiol Funct Imaging, 23, 114-9.

MARTINO, J. 1983. Technicological Forecasting for Decision Making, New York,

Elsevier.

250



Reference list

MCCARTHY, O., FRENCH, R. S., ROBERTS, I. & FREE, C. 2016. Simple steps to
develop trial follow-up procedures. Trials, 17, 28.

MCGOUGH, C. E., SURWASKY, M.L 1991. Effect of exercise on volumetric and
sensory status of the asymotomatic hand. . Journal of Hand Therapy, 4, 177-
180.

MCKENNA, H. P. 1994. The Delphi technique: a worthwhile research approach for
nursing? J Adv Nurs, 19, 1221-5.

MEADER, N., KING, K., LLEWELLYN, A., NORMAN, G., BROWN, J., RODGERS,
M., MOE-BYRNE, T., HIGGINS, J. P., SOWDEN, A. & STEWART, G. 2014. A
checklist designed to aid consistency and reproducibility of GRADE

assessments: development and pilot validation. Syst Rev, 3, 82.

MEYER-MARCOTTY, M., JUNGLING, O., VASKE, B., VOGT, P. M. & KNOBLOCH,
K. 2011. Standardized combined cryotherapy and compression using
Cryo/Cuff after wrist arthroscopy. Knee Surg Sports Traumatol Arthrosc, 19,
314-9.

MICHIE, S., VAN STRALEN, M. M., & WEST, R. 2011. The behaviour change
wheel: a new method for characterising and designing behaviour change

interventions. Implementation science, 6, 42.

MILLER, L. K., JEROSCH-HEROLD, C. & SHEPSTONE, L. 2017a. Effectiveness of
edema management techniques for subacute hand edema: A systematic
review. J Hand Ther, 30, 432-446.

MILLER, L., JEROSCH-HEROLD, C, SHEPSTONE, L 2017b. Methods for clinically

assessing hand oedmea: a systematic review. Hand Therapy, 22, 153-164.
MOBERG, E. 1984. Splinting in Hand Therapy New York Stratton.

MOHER, D., LIBERATI, A., TETZLAFF, J., ALTMAN, D. G. & GROUP, P. 20089.
Preferred reporting items for systematic reviews and meta-analyses: the
PRISMA statement. Ann Intern Med, 151, 264-9, W64.

MOHER, D., SCHULZ, K. F., ALTMAN, D. G. & CONSORT, G. 2001. The
CONSORT statement: revised recommendations for improving the quality of

reports of parallel-group randomized trials. Ann Intern Med, 134, 657-62.

251



Reference list

MOHOLKAR, K. & FENELON, G. 2001. Diurnal variations in volume of the foot and
ankle. J Foot Ankle Surg, 40, 302-4.

MOKKINK, L. B., TERWEE, C.B, KNOL, D.L ET AL. 2012. The COMSIN checklist
manual [Online]. Amsterdam. Available:
http://fac.ksu.edu.sa/sites/default/files/cosmin_checklist manual v9.pdf
[Accessed 05/09/2016].

MOKKINK, L. B., TERWEE, C. B., PATRICK, D. L., ALONSO, J., STRATFORD, P.
W., KNOL, D. L., BOUTER, L. M. & DE VET, H. C. 2010. The COSMIN
checklist for assessing the methodological quality of studies on measurement
properties of health status measurement instruments: an international Delphi
study. Qual Life Res, 19, 539-49.

MORENO-LORENZO, C. 2014. A randomized controlled trial of a mixed Kinesio
taping-compression technique on venous symptoms, pain, peripheral venous
flow, clinical severity and overall health status in postmenopausal women with

chronic venous insufficiency. Clin Rehabil, 28, 69-81.

MORRIS, D., JONES, D., RYAN, H. & RYAN, C. G. 2013. The clinical effects of
Kinesio(R) Tex taping: A systematic review. Physiother Theory Pract, 29, 259-
70.

MOSELEY, G. H. 2006. Do training diaries affect and reflect adherence to home
programs? Arthritis and Rheumatism 55, 662-4.

MURPHY, M. K., BLACK, N. A., LAMPING, D. L., MCKEE, C. M., SANDERSON, C.
F., ASKHAM, J. & MARTEAU, T. 1998. Consensus development methods,
and their use in clinical guideline development. Health Technol Assess, 2, i-iv,
1-88.

NATIONAL INSTITUTE FOR HEALTH RESEARCH. PROSPERO International
prospective register of systematic reviews. [Online]. University of York:
University of York. [Accessed 30/05/2015 2015].

NATIONAL INSTITUTE FOR HEALTH RESEARCH. 2015. NIHR Evaluation, Trials
and Studies- Pilot Studies [Online]. Available:
http://www.nets.nihr.ac.uk/glossary/pilot-studies [Accessed 17/03/2017].

252


http://fac.ksu.edu.sa/sites/default/files/cosmin_checklist_manual_v9.pdf
http://www.nets.nihr.ac.uk/glossary/pilot-studies

Reference list

NATIONAL INSTITUTE FOR HEALTH RESEARCH. 2018. Our Mission [Online].
NIHR. Available: https://www.nihr.ac.uk/ [Accessed 12/12/2018 2018].

NELSON, E. C., EFTIMOVSKA, E., LIND, C., HAGER, A., WASSON, J. H. &
LINDBLAD, S. 2015. Patient reported outcome measures in practice. BMJ,
350, g7818.

NEWMAN, G. 1988. Which patients with arm oedema are helped by intermittent
external pneumatic compression therapy. J R Soc Med, 81, 377-9.

NEWMAN, M., PAPODOPOULOUS, I., SIGSWORTH, J. 1998. Barriers to evidence-
based practice. Intensive Crit Care Nurs.14(5):231-8.

NILSE, P. 2015. Making sense of implementation theories, models and

frameworks. Implementation science, 10, 53.

NORFOLK AND NORWICH UNIVERSITY HOPSITAL NHS FOUNDATION TRUST,.
2017. Research and Innovation. Standard Operating Procedures. [Online].

Norwich: NNUHFT. Available: http://www.nnuh.nhs.uk/research-and-

innovation/information-for-researchers/standard-operating-procedures/
[Accessed 3/07/2017 2017].

NORMAN, G. R., STRATFORD, P. & REGEHR, G. 1997. Methodological problems
in the retrospective computation of responsiveness to change: the lesson of
Cronbach. J Clin Epidemiol, 50, 869-79.

NUNES, G. S., VARGAS, V. Z., WAGECK, B., HAUPHENTAL, D. P., DA LUZ, C. M.
& DE NORONHA, M. 2015. Kinesio Taping does not decrease swelling in
acute, lateral ankle sprain of athletes: a randomised trial. J Physiother, 61, 28-
33.

OKALLI, C., PAWLOWSKI, S 2004. The Delphi method as a research toold: an
example, design considerations and applications. . Information and
Management 42, 15-29.

ORRELLI, B. 2011. The assessment, monitoring, and enhancement of treatment
fidelity in public health clinical trials. J Public Health Dent, 71 Suppl 1, S52-63.
Oxford Dictionary. 1969. London: Oxford University Press.

253


https://www.nihr.ac.uk/
http://www.nnuh.nhs.uk/research-and-innovation/information-for-researchers/standard-operating-procedures/
http://www.nnuh.nhs.uk/research-and-innovation/information-for-researchers/standard-operating-procedures/

Reference list

Oxford Dictionary. 1984. New York Oxford University Press.

PALMADA, M., SHAH, S AND O'HARE, K. 1998. Hand oedema: pathophysiology
and treatment. British Journal of Therapy and Rehabilitation 5, 556-564.

PARREIRA, P. C. S., COSTA L.C.M., TAKAHASHI, R., ET AL., (2014) Kinesio
Taping to generate skin convolutions is not better than sham taping for people
with chronic non-specific low back pain: a randomised trial. Journal of
Physiotherapy 60: 90-96

PEDRETTI, L. & ZOLTAN. P. 1996. Occupational Therapy Practice Skills for
Physical Dysfunction, California Mosby.

PEKYAVAS, N. O., TUNAY, V. B., AKBAYRAK, T., KAYA, S. & KARATAS, M. 2014.
Complex decongestive therapy and taping for patients with postmastectomy

lymphedema: a randomized controlled study. Eur J Oncol Nurs, 18, 585-90.

PETO, R. 1999. Failure of randomozation by "sealed" envelopes The Lancet, 354,
73.

PELLECCHIA, G. L. 2003. Figure-of-eight Method of Measuring Hand Size.
Reliability and Concurrent Validity Journal of Hand Therapy, 16, 300-304.

PETTICREW, M. 2011. When are complex interventions ‘comlex'? When are simple
interventions 'simple'? Eur J Public Health, 21, 397-8.

POLIT-O'HARA, D. F., HUNGLER, B.B 1997. Essentials of Nursing Research:
Methods, Appraisal and Utilization, Philadelphia Lippincott Williams & Wilkins.

POMEROY, V. M., NIVEN, D. S., BARROW, S., FARAGHER, E. B. & TALLIS, R. C.
2001. Unpacking the black box of nursing and therapy practice for post-stroke
shoulder pain: a precursor to evaluation. Clin Rehabil, 15, 67-83.

POOLMAN, R. W., STRUIJS, P. A,, KRIPS, R., SIEREVELT, I. N., MARTI, R. K.,
FARROKHYAR, F. & BHANDARI, M. 2007. Reporting of outcomes in
orthopaedic randomized trials: does blinding of outcome assessors matter? J
Bone Joint Surg Am, 89, 550-8.

254



Reference list

PORTNEY, L. G., WATKINS, M.P 1993. Foundations of clinical research:

applications to practice., Stamford, CT, Appleton and Lange.

POST, M. W., VISSER-MEILY, J. M., BOOMKAMP-KOPPEN, H. G. & PREVO, A. J.
2003. Assessment of oedema in stroke patients: comparison of visual
inspection by therapists and volumetric assessment. Disabil Rehabil, 25,
1265-70.

POWELL, C. 2003. The Delphi technique: myths and realities. J Adv Nurs, 41, 376-
82.

PROCTOR, S., HUNT, M 1994. Using the Delphi survey to develop a professional
definition of nursing for analyzing nursing workload. Journal of Advanced
Nursing 19, 1003-1014.

RAND CORPORATION. Delphi Method [Online]. Available:
https://www.rand.org/topics/delphi-method.html [Accessed 18/08/2016].

REID, N. G. 1988. The Dephi Techngiue: its contribution to the evaluation of
professional practice. . In: ELLIS, R. (ed.) Professional Competence and

Quiality Assurance in the Caring Professions. New York: Chapman and Hall

RIDYARD, C. H. & HUGHES, D. A. 2010. Methods for the collection of resource use
data within clinical trials: a systematic review of studies funded by the UK

Health Technology Assessment program. Value Health, 13, 867-72.

RISTOW, O., PAUTKE, C., KEHL, V., KOERDT, S., HAHNEFELD, L. & HOHLWEG-
MAJERT, B. 2014. Kinesiologic taping reduces morbidity after oral and

maxillofacial surgery: a pooled analysis. Physiother Theory Pract, 30, 390-8.

ROPER, T. A., REDFORD, S. & TALLIS, R. C. 1999. Intermittent compression for
the treatment of the oedematous hand in hemiplegic stroke: a randomized

controlled trial. Age Ageing, 28, 9-13.

ROWE, E. 1994. Enhancing judgement and decision making: a critical and emperical

investigation of the Delphi technique University of Western England, Bristol

SABATE, E. 2003. Adherence to Long Term Therapies- Evidence for Action In:
ORGANISATION, W. H. (ed.). Switzerland World Health Organisation.

255


https://www.rand.org/topics/delphi-method.html

Reference list

SACKETT, D. L., RICHARDSON, W. S, ROSENBERG, W 1997. Evidence-Based
Medicine: How to Practice and Team EBM, New York, Churchill Livingstone

SACKMAN, H. 1975. Delphi critique Lexington, MA, Lexington Books

SAUNDERS, S. R. 1989. Physical therapy management for hand fractures Physical
Therapy 69, 1065-76.

SCHMIDT, R. & THEWS. G. 1989. Human Physiology, Berlin

SCHMIDT, K., MONTGOMERY, L. A., BRUENE, D. & KENNEY, M. 1997.
Determining research priorities in pediatric nursing: a Delphi study. J Pediatr
Nurs, 12, 201-7.

SCHULZ, K. F., ALTMAN, D. G., MOHER, D. & GROUP, C. 2010. CONSORT 2010
statement: updated guidelines for reporting parallel group randomised trials.
BMJ, 340, c332.

SEKHON, M., CARTWRIGHT, M. & FRANCIS, J. J. 2017. Acceptability of
healthcare interventions: an overview of reviews and development of a
theoretical framework. BMC Health Serv Res, 17, 88.

SEPHTON, R., HOUGH, E., ROBERTS, S. A. & OLDHAM, J. 2010. Evaluation of a
primary care musculoskeletal clinical assessment service: a preliminary study.
Physiotherapy, 96, 296-302.

SERBERTAR, I. 2015. Establishing Some Measures of Absolute and Relative
Reliability of Motor Tests. . Croatian Journal of Education, 17, 37-48.

SHIH, T. S., FAN X 2008. Comparing Response Rates from Web and Mail Surveys:
A Meta-Analysis. . Field Methods, 20, 249-271.

SHUSHTER, E., MURRAY, H.M, 2005. Proceeding from KinesioTape Workshop:
Concepts and Practical Application of the KinesioTaping method. , Baltimore,

Progressive Rehab Concepts. .

SIMPSON, J. A. WEINER., E.S.C 1989. The Oxford English Dictionary. The Oxford
English Dictionary. 18th ed. Oxford Clarendon Press.

SLEEP, J., RENFEW, M.J, DUNN, U ET AL 1999. Establishing priorities for
research: report of a Delphi survey. British Journal of Midwifery, 3, 222-229.

256



Reference list

SMITH, K. L. 1995. Wound Healing In: HUNTER, J. M., MACKIN, E.J AND
CALLAHAN, A. D (ed.) Rehabilitation of the hand: surgery and therapy 4th ed.
St. Louis: Mosby

SMITH, S., DAUNIC, A, TAYLOR, G 2007. Treatment Fidelity in Applied Educational
Research: Expanding the Adoption and Application of Measures to Ensure
Evidence-Based Practice. . Education and Treatment of Children 30, 121-134.

SMYKLA, A., WALEWICZ, K., TRYBULSKI, R., HALSKI, T., KUCHARZEWSKI, M.,
KUCIO, C., MIKUSEK, W., KLAKLA, K. & TARADAJ, J. 2013. Effect of
Kinesiology Taping on breast cancer-related lymphedema: a randomized
single-blind controlled pilot study. Biomed Res Int, 2013, 767106.

STANTON, A. W., NORTHFIELD, J. W., HOLROYD, B., MORTIMER, P. S. &
LEVICK, J. R. 1997. Validation of an optoelectronic limb volumeter
(Perometer). Lymphology, 30, 77-97.

STONE, A. A., SHIFFMAN, S., SCHWARTZ, J. E., BRODERICK, J. E. & HUFFORD,
M. R. 2003. Patient compliance with paper and electronic diaries. Control Clin
Trials, 24, 182-99.

STRAUSS, H., ZIEGLER, H 1975. The Delphi techngiue and its uses in social
science research. . Journal of Creative Behaviour, 9, 253-259.

STUPIK, A., DWORNIK, M, BIALOSZWESKI, D, ZYCH, E. 2007. Effect of Kinesio
Taping on bioelectrical activity of vastus medialis muscle: preliminary report.
Orthop Traumatol Rehabil. , 6, 644-651.

SULLIVAN, G. M. & FEINN, R. 2012. Using Effect Size-or Why the P Value Is Not
Enough. J Grad Med Educ, 4, 279-82.

SUMISON, T. 1998. The Delphi technique: an adaptive research tool. British Journal
of Occupational Therpay 61, 153-156.

257



Reference list

SUZUKI, T., SATO, Y., SOTOME, S., ARAI, H., ARAI, A. & YOSHIDA, H. 2017.
Intra- and inter-tester reliability and validity of normal finger size measurement

using the Japanese ring gauge system. J Hand Surg Eur Vol, 42, 511-515.

TERWEE, C. B., MOKKINK, L. B., KNOL, D. L., OSTELO, R. W., BOUTER, L. M. &
DE VET, H. C. 2012. Rating the methodological quality in systematic reviews
of studies on measurement properties: a scoring system for the COSMIN
checklist. Qual Life Res, 21, 651-7.

THELEN, M. D., DAUBER, J. A. & STONEMAN, P. D. 2008. The clinical efficacy of
kinesio tape for shoulder pain: a randomized, double-blinded, clinical trial. J
Orthop Sports Phys Ther, 38, 389-95.

TOOMEY, E., HARDEMAN, W 2017. Addressing Intervention Fidelity Within
Physical Therapy Research and Clinical Practice. J Orthop Sports Phys Ther.,
47, 895-8.

TOZZI, U., SANTAGATA, M., SELLITTO, A. & TARTARO, G. P. 2016. Influence of
Kinesiologic Tape on Post-operative Swelling After Orthognathic Surgery. J
Maxillofac Oral Surg, 15, 52-8.

TSAI H. J., HUNG, H. C., YANG, J. L., HUANG, C. S. & TSAUOQ, J. Y. 2009. Could
Kinesio tape replace the bandage in decongestive lymphatic therapy for
breast-cancer-related lymphedema? A pilot study. Support Care Cancer, 17,
1353-60.

VAN DE VEN, A. H. & DELBECQ, A. L. 1972. The nominal group as a research
instrument for exploratory health studies. Am J Public Health, 62, 337-42.

VAN KAMPEN, D. A., WILLEMS, W. J., VAN BEERS, L. W., CASTELEIN, R. M.,
SCHOLTES, V. A. & TERWEE, C. B. 2013. Determination and comparison of
the smallest detectable change (SDC) and the minimal important change
(MIC) of four-shoulder patient-reported outcome measures (PROMSs). J
Orthop Surg Res, 8, 40.

VILLECO, J. 2012. Edema: A silent but important factor Journal of Hand Therapy 25,
153-62.

258



Reference list

WALKER, A. M., SELFE, J 1996. The Delphi method: a useful book for the allied
health researcher. British Journal of Therapy and Rehabilitation, 3, 677-681.

WALLIS, L 2012. Barriers to Implementing Evidence-Based Practice Remain High
for U.S. Nurses. The American Journal of Nursing, 112. 12, 15.

WATSON-JONES, R. 1955. Fractures and Joint Injuries Edinburgh and London E &
S Livingstone Ltd.

WIEBE, E. R., KACZOROWSKI, J. & MACKAY, J. 2012. Why are response rates in

clinician surveys declining? Can Fam Physician, 58, e225-8.

WILLIAMS, P. L. & WEBB, C. 1994. The Delphi technique: a methodological
discussion. J Adv Nurs, 19, 180-6.

WILLIAMS, S., WHATMAN, C., HUME, P. A. & SHEERIN, K. 2012. Kinesio taping in
treatment and prevention of sports injuries: a meta-analysis of the evidence
for its effectiveness. Sports Med, 42, 153-64.

WINDISCH, C., BRODT, S., ROHNER, E. & MATZIOLIS, G. 2017. Effects of Kinesio
taping compared to arterio-venous Impulse System on limb swelling and skin

temperature after total knee arthroplasty. Int Orthop, 41, 301-307.

WOUDENBERG, F. 1991. An evaluation of Delphi. Technological Forecasting and
Social Change, 40, 131-150.

YANG, J. M., & LEE, J. H. (2018). Is Kinesio Taping to Generate Skin Convolutions
Effective for Increasing Local Blood Circulation?. Medical science monitor :
international medical journal of experimental and clinical research, 24, 288—
293.

YOUNG, W. H., HOGBEN, D 1978. An experimental study of the Delphi technique. .

Education Research perspective 5, 57-92.

ZUTHER, E. Z. 2009. Lymphedema Management New York, Thieme

259



Appendix

Appendix A

Data extraction form treatment of oedema systematic review

260



Author

Year

Appendix

Journal

_Eceulation:

Intervention Group

Control Group

Gender M/F

Age (Range/SD)

N= Start

N=Finish

Time since
injury/ Surgery

In¢/Exc

Surgery/trauma

Co-mo factors

Oedema
measuring
method

Outcome
measures

Intervention

Intervention Group

Control Group

Start

Frequency

Duration

Follow Up?

Description:

Based upon:

Author

Year

Journal

Quality:

Study design

RCT

cC Multi centre:

Y N

Randomisation

Pragmatic

¥

ITT Analysis

Y

Blinding

MacDermid scale

1), 2).

3). 2).

5) 7).

8). 3). 10). 11). 12).

13). 14). 15). 16).

i?). 18).

19). 20).

20). 21). 22), 23).

24).

Total: /a8

Intervention Group

Control Group

Variable

Baseline

Variable

Baseline

Notes:

261



Appendix

Appendix B

Structured effectiveness quality evaluation form (SEQES)

262



Appendix

Evaluation Criteria

Score

Study question

1. Was the relevant background work cited to establish a foundation for the research question?

Study design

. Was a comparison group used?
. Was patient status at more than one time point considened?

. Were patients randomized o groups?

2
3
4. Was data collection performed prospectively?
5.
6

. Were patients blinded to the extent possible?
7. Were treatment providers blinded to the extent possible?
H. Was an independent evaluator used to administer outcome measures?

Subjects

9, Did sampling procedures minimize sample/selection biases?
10. Were inclusion /exclusion criteria defined?

11. Was an appropriate enrollment oblained?
12, Was appropriate refention/ Tollow-up obtained?
Intervention
13. Was the intervention applied according to established principles?

14. Were biases due to the treatment provider minimized (ie., attention, training)?
15. Was the intervention compared with the appropriate comparator?

Outcomes

16. Was an appropriale primary oulcome defined?
17, Were appropriate sccondary outcomes considered?
18. Was an appropriate follow-up period incorporated?

Analysis

19. Was an appropriale statistical test(s) performed to indicate differences related to the intervention?
20, Was it established that the study had significant power o identify treatment effects?

21. Was the size and significance of the effects reported?

22, Were missing data accounted for and considered in analyses?

23, Were clinical and practical significance considered in interpreting, results?

Recommendations

24. Were the conclusions /clinical recommendations supported by the study objectives, analysis, and results?
Total Quality Score (Sum of above / 48) =
Level of Evidence (Sackett) 1020304050

@ Joy C. MacDermid 2003,

To decide which score to provide for each item on
your quality checklist, read the following descriptors.

ArpenDix 2
Evaluation Guidelines for Rating the Quality of an Intervention Study

Pick the descriptor that sounds most like the study
you were evaluating with respect to a given item.

Question

Descriptors

The authors

-performed a thorough literature review indicating, what is currently known about the problem and the
intervention at present

-presented a critical, but unbiased, view of the current state of knowledge

-indicated how the current research question evolves from the current knowledge base

-established a clear research question(s) based on the above

All of these abovie were not fulfilled, but a clear rationale was provided for the reseanch question

A foundation for the current research question was not developed

Study design

Twa or more contemporary (same point in time) groups of similar patients were compared (crossover trials,
which include randomization /blinding of intervention order and complete washout of effects, can be
considered equivalent)

A comparitor group was present, but did not fulfill the above criteria

Mo comparitor group was included

Patients were evaluated before the intervention, and at one or more clinically relevant time points, after the
intervention using the same evaluation cniteria

Patients were evaluated at more than one peint in time (including case control studies), but the above criteria
wore not fulfilled

Patients were evaluated at only one point in time

(comtirmed)
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APPENINX 2, (continusd)

0 - P
ean v
4 z A stanclardivsd set of dats was colleched ot sEndardized intervals sooonding o s preplanmed . proboool
1 Uata were enllected from patients during specified observations (e, nol retrospectivelyl, but it did not comply
wilh all of ik abowe skandardization pn:-:":;dllm
o Uaba weene colbocbid Imsid on mirospoctive interpeetation  recall of past eveits
5 z An appropriate mndomization siraegy was wsed I-MII-:-NI-@ patienis b inlervenBions, and e spocifics of

T

i

13

"

N o - [ =]

N o -

[ =]

D= o

rarslomization were described

Bardomization was used, bal nformation ﬁmﬂhl}@ ik paredom izabion Procees was ol mclisded or did mol
confirm a truly random process.

Eandomication was not used

Fatients were blinded as o the indervenbion that was provided and either a post-hoe analyses indicated that
blinding procedures wene effoctive or it was evident that patients would be umable to distinguish which
intervention thry rooeived

Blinding, patirnis was nod possible: or it was undear whether an effective blinding strabegy was used

Blinding was prssible but not used (indudes all studies without compasison groups)

Treatment providers wene blindesd to the mbervention they were administering, and this blinding was
=ubstantiated either through sudits or other post-hoc anabyses mdicated that the blinding procedure was
effective

Blinding was not possible or it was unchear whether an effective blinding, strategy was used

ﬂrldmgw:pmn'blehumsmtl.l.d

Churborame wern d by an eval who was blind to the treatment provided and for the
pmnfhﬂnuﬂmmhmﬂdaqmmﬁpmrﬂnclb:,rmmd-ep:ndmlp:mn

Evaluators wene nod blindecl, Bust weere not involvied in treat it o (e indepemadent]) or self-repart
administensd by treatment provider

Dhubovme musssares wiene abtained by anblinded treatement prosidens

Sulbsi

Thae suthars i bed & specific recruitrment stratepry that weas intendded o maximiee the representation of
sabjects i relation b specific Brget population, and sampling procedunes wene applied equally acres.

TIPSO, oo

Thee shiady sample appears reprosestative of e popalation of clisical inberest, bial adoquats informalion on
sampling, procediss or description of the nederence population s eol provided

Sampling biases are evidend; systematic diffe acurend bty e comparison groups; and for
selection procedires used make it impossible o determing what types of patients wene inchuded

Specilic inchision and sucdhision crberia for the stidy were delined and designed 1o yield o study groip
gwmllmhlo iy the clindeal sibuation

Soame: infprmation on the: type: of patienits included in the stady and exclsded are defined, but the information
is insuffichent to allow the reader o generalize the shedy resulis o a specific dinical population

Mo information on inclusion and sedusion oriteria and Llimited patients descriptonrs are provided

Authors perfi d & ple size caloul om which their recrstment targets weee defined, desoribed the
target population from which subjects were dawn, and the: resporse from the: arget population in terms
of participation in the shudy

The authors performed a symple sime caleulstion and for provided 3 satisfactory mtionale for the number of
subjects ncluded in the study

The size of the sample or its relationship b target population were nat ratic

W or more of the paticnits enmolled or eligible for stady wene evaluabed for outcomes

Mare tham 7% of the patients eligible for study or enrolled were evaluated for owteomies

Le=s than 7% of patients eligible for stody or enrolled were svaluabed

Intervention

Tha p uf thee trzat b (frespuency;, o v application ane, and other techmical componenits) wene
wl"ﬁnmﬂy dmﬂhl&ﬂwﬂhnﬁﬂhﬂ.ﬂﬂuﬁhmmmm wene based on
pubilishec] basic soemo: or dinial evidenos docomenting that the specific teatment effects infended ame
achievable given the treabment parameters usod

A soumiad rakionale OR adeguabe desoription was prosided for the treabment inbervention, bt ghe above level of
aboctmmeer batiom wias muat cited

A waticenabe for B treatement inbervention was mob providecd ANTD an acdequate desoripion of thae inbervention

was mod inchuded OR the applicaion of he in ivm did not conform o b kenonwhedge on
potentially effective paramsdens

Thee sty was desiged o mindmize biases due to the treatment provider; treatment provider biases can be
imimnieed il dbse bread Ly il h;hlirh:lnilnwh-:hlmm!h}'pmldo'Inmwh{hihh&u
i b, waibwnds suich as cqualiss ablention ke groups, sehacting ireatment providers withoul vsbd

[ — in a spscific mborvention, training reatment providers acoording io a shr-dnrdlmd proess, oF
asstring, & specific level of training, when recruiting, providers can be used b assure sulficient equipoise

Minimal attention was directed cither in methods or discussion o the pobential for reatment provider biases,
but oo inherent spportunity for bies was apparent

feomdimuid on mexl pEpe)
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APPENINX 2, (continued)

Descrigors

L

6
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=

L =]

L =]

L =]

P abbenkivm ws direched ot Bue pobenbial o treatment provider binses aned e sppostanity for bias is evident,
v the natare i which inberventions weee applicd

A rationale was provided for the comparison group selectid; when mo specilfic intervention has proviosly
b demoestrabed o b effective, placebo is an appropriabe comparitor, & compariton grop that has
previciisly b shown o be cllective o & amimanly cosidesed & aoompieble standard of care i also

appropriste
A ratiorale for the comparison group wis nol established
Mo comparson group was mcloded

Culcome

A primary outoome which ref ted impaortant dinical ouwromes, was selected and supported by
evidenioe of appropnate peychometnic properties (relisbility, walidity, resporsiveness)

A relevant primary outcome measune was evident, but was insufficient in cither its clinéal relevance or s
pepchametnic propertics

A& primary oulcome was not evident or was inappropriabe, becasse it was irrelevant or methodologicalby
unsupported

Appropriate secondary cubcome measures were identified that augmenied the perspective provided by the
primary oulcome mensure, ensuring a comprebensive view of cuttomes was obibined; and these
seoondary outcome mesmsares had sound psychometric properties

Serondary oulcomes were considered, but were not idenbified as bemg secondary or were deficient ather in
terms of their rel v or methodologic properti

Appropriaste secondary cutcomes were not considened

Fatients werne followed at important time points: that prosided an indication s o the carly nesponse and
lemgmer-berm oudcormies schievied; Base tme poinks wene sufficient o support & dear definition of the
relative vabue af the imbervention over o dinically meaninggful time period; o rtionale and for discossion
off the appropriatenes of these follw-op perods was incloded

At et ome melevan follow-up evalstion weas moorporated, bt the sthsdy did incduce ofher impaortn dimical
tarmse pusinds or a rabionale fer fhe specific follow-ap e

The fallow-up period was insafficient to establish e troe owloome of e inbervention

Analysis

Thee statistical tests wsed 1o determine whether dill isbird dise: b the inderven lion were appropriaie
and spocifically relatid b their stated reseanch obpoctives; the suthors documented important elemensts on
thi: stalistical bsts {aoliwai weed, thal statisticsl seimplions andertying bisls wore mel, slpha lovds)

Tistfs) of statistical dilference was wsed, bul were insuilicient o describe whsthaor statistical differenoes
oeguireed becauss of treatisenl; or thene was insulficient documentation of the specifics of the analyses

performeed

Statistical trsts were not performaed of those sclocied were niod appropriate o the research question or data
collected

Fowrer was established; a justified sample with significant statistical difference is one indication of this;
statistiral differenoes were not obiained, a post-hor power analysis was condsced and identified that the
sty was appropriately powernesd

The ple sime was substantial, but post-hoc power analyses were not conducted in response o
nonsignificant results

The sample sime was small and post-hoc power analyses were nott conducied in response o nonsignificant
resulis

The authors appropristely comveyed both the statistical significanoe and soe of the trestment effedt when
reporting the results. This could be indicated by the inclusion of p-values and the associated confidence
imtervals, presenting effect sios, or other similar statistical methods

Statisbical sipnificanoe of B guabcomies achieved by the mbervendion grosp wene described (masns and p-
walues), but no quantitative descripbion of e comfidenoe irdervalks foeffoct wives of these differmom was
prrosended

Descripkive, statistical information on the sioe of the eabment effects was not reporbed

1) complete dats collection was achievoed on sl subjects ar

21w mpacific desoribved stratepry foe bandling missing daky was dooamended amd when missing daby oocmered in
mure than WS of cases, a specific analysis was conducted o debormine the impect of missing daks
A

Missing, daka was mol an apparent issue, Isuill Bhe ewact pmhm:d [ hm‘llhg missing dada was ol nthqmln:bl}-
dismoribed

Missing data may have bven an issue and the protocol for landling missing data wes ol adequately describeed

The authors lally addressed clinical significance by relating the observad differences o it roquied for
chimically impsortant change (or minimally impomtant sigeificant differemoes) and described practicnl ssues
suich s spocific imdning or equipmsend mequired ko schivve the offocs described in ihe shudy

[a——
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APPENINX Z, (continued)

Question Descriptors
31 Svane
1 Thae relevant issues on the clinical and practical sigraficimoe wene sddnessed in fhe disomsion of the shdy
resiales bl docamsenbed s elalion lc-s.p:-«;i[‘rai:,l aslablished criteria (oerilications of reatment
pmM*r'ﬁ o established rriuirrully_u"n:llui:ﬂly imporiant differemoes)
i) Climical amd practical signilicanoe woere nol considensd when inberpreting the misialis
Rsermminsngdatians
4 -3 ﬁp-:fll’ic oonclisigne and clinical recommendations Mh‘:} thar aathiors dlmjl:.' rillabed b the obgaclives ol e

slldy. (11 sf-mil‘i a-ml,m comducted, and resullis of those 1mi:,n-s.. Bevommerdations do ot 1) ignone
abserved results, X) therir lizabiity /clinical application, or 3) stabe that the treatment is
ineeffierctive: when there was insuffickent power to establish this was the mse

Conelusions and clinical recommendations ane cither incomiplete or generalize beyond the domain of the
study or the results actually olained

Conelusions and for clinical recommendations were not founded on the results of the study or conEradict
findings of the study

& Joy . MacDoermid 2004,
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Effectiveness of edema management techniques for subacute hand
edema: A systematic review
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Imtwn chirtion : Prolonged hand sdemma @n have detrimental feds on range of motion and fundhion. There
is no consen=s on how best to manage traumatic shamte sdema This &5 the first systemabic neview
which examines the dinicl effedivenss of edema treatments on hand vo home.
Purposs of the Study: The purpose of this systematic review was to examine the evidenae of effediveness
of retments for sub-aoute hand edema
Methods: A lterature search of AMED, CINAHL, Embume, and (WID MEDUNE (from inception to August
2018} was undertaken Studies were selected if they met the following indusion oiteria: ramd omizxesd
coniralled or mnitrolled triaks in adults who have subacuie sveelling afier a reeent upper limb muscu-
skl etal tramma or cerebral vasoular attade or after surgery. Two independent amemors rated study
quality and risk of bizs using the 24-point MacDermid Strucured Effsctivenss (uality Bvaluation Sale
(SBEQES)
Resulis: Ten studies met the inchsion ariteria. Study quality ranged from 23 to 41 out of 48 points on the
SEQES. A total of 16 edema interventions were evahated acnoss the studies. Due o heterogeneity of the
paiti ent Chamascier stics, interventions, and oubcomes 2 sewed, it was not possible to pool the remls fom
all studies. Therefore, a narrative best svidence synthess was undertaken. There & low to moderate
quality evidence with limited @mnfidence in the effsct estimate to support the we of mamal edema
mahbilizmtion methods in conjundion with standand therapy o reduce problematic hand edema,
Conchusion : Mamual sdema mobilization techniques should be considensd in @mnjundtion with conven-
tional therapies, in @mes of sxoemive sdema or when the sdema has not responded to anwventional
trestment done however, mamnual edema mobilization s not advo@ted as a routine inter vention.
Level of Evidence: 2h

& 20717 The Authors. Published by Esevier Inc. on behalf of Hanbey & Belfus, an imprint of Elsevier Inc
This is an open aoews articlks under the O BY-NC-ND liense (hitp: [ioreativecommaons.or g/l eenses iy

noc-ndf 4000

It s ction

relaited goals such x5 retum o wseal acthity. “Fema i gloe™'
highlights the challenges of balancing the physiological healing
process after injury with the need to maintain and restore soft

The management of edema i a constant challenge for hand
therapists wihere the objective is to reduce swelling as efectively
and quickly a5 passible o foous therapy on more funcrionally

Coandlicr of Graeeesr ANl marmsd auhors ety decdare Shar they hase no oonflons
off ntarest o discode.

* Comesponding avthar. Sthool of Health Schences, Uniseminy of East Anglia,
Mioraich, Mool ME4 7T, Uninad §n o, Tel: + 44 1603 597006, Gx: + 44 603
FEE

Egundl afete & leanne. millsndueadas uk (LK Miler)

tisswe lengrh, function and joint motion

Prolonged swelling has an impact on joint range of motion, soft
tisswe mobility, quality of scar tissse formation, function, strength,
and esthetics of the hand. These Gaors may delay 3 patient’s re-
covery, retum to work and resumption of activities of daily living
and reguine fr\eqmmr imcre ased outpatient appodn e nts. Hunter
and Mackin® advocate a @mprehbensive therapy program o
manage edema tailored to the individeal needs of the patient and
comprising 4 combination of evidenced-based interventions. “The

D= 1130 00T Tt At o, Pruiblishesd By Eloewier Inc oo Behulf of Handey & Beies, an bprins ofEle e Int. This & 2m o 200855 2 0mhcle nder s OCEY-20C-MID Boe rese
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prevention and treatment of edema are of paramdoun @ importance
during all phases of manass ment of the injeed hasd =

The mast commaonly wsed comve ntional treatment teds nigues in
this phase inchsde massage, elevation, exencise, and oompression.
Compression lor hand edema is wsually achieved thiowgh lycra
dloves wihich exert around 35 + 5 mmHg pressue on the tssees of
the hand? The garment a0ts 25 an esterm al counter pressure® wihich
oompensates jor the inelusticity of edemaiis tsswes, and, there-
fore improves cirailatory efficiency by Dcilitating venous and
hymphatic fow?

Elevation peimits @ity to ssist with the diainage of edema
from the distal limb” Elevation alome™ is mot effective in reducing
edlema, but & recommended in comixination with other modalities
Masange i meohies a “retrograde” action traditomally dome in a distal
to prisimal direction. This technique wses a moderate force
“milking™ action but is considered oo aggressive for the delicate
Iymphatic Systenm o oope with and has reenitly been questioned

Recent evidence suggests (hat massage needs o be musdy lighter
with oy mvind mal pressure o raction the skin 1tshould star and
end procdmally 1 clear lymph chamels procdmally and make wy
for fheid distributed distally. This teclique elemed 1o 45 manal
exlenma mabiliza tion (MEM)” is complimented with other methods
aimed 1o asist with the facilitated direction of lymphatic o whidy
include low-streich bandaging and a home exercise program. MEM
masage does not imove pressure and in effect is more of a stroking
Setion where the hand is brished semss the skin with only enoisgh
force o genthy drag on the skin to the point at wiich it creases,
Eviden® suggests that a pressure of less than 30 mm Hg is sufficient
gre aiter than 60 mmHE can cause damage to the hymphatice® and at
75 mmHg. single cell ymphatic capillanes are complete by col lapsed ¥

Active exercises which emable tendon gliding and muscular
i FACHOnS can ACt 45 & pump which will asist with the flow of
edema away from the periphery. Exerdses can be completed in
oo junction with other techniques to maximize the benefit; how-
ever, in certain circumstances, depending on the nature of the
injuery andjor surgery, the patients” hand movements ane resricted
based on healing timeframes and, if unable towse other techniques,
this immasilization or restided movement phase can have a
detrimental effect of edema contmol

Mlany of the advances in the mana gementol edema after rauma
are based on the research completed on lymphedema Mamial
adem molilization ( MEM L which was introdisced in 1985 a3 a
methad to redwce subacute and chronic hand and am edema, has
Ieen adapted from the principles of mameal lymph drainage (MLD)
wihich is used 1o treat posteancer lgmphajem":'“

MEM, sccording 1o Arzberger” consists of massage in a pom-
irmal todistal then distal to procimal direction, exercises, pump podn
stimmulation, a home exercise program, and kw-stretch bandaging
Kimesiology tape and myoliscial release can abo be wed where
MECesaA Ty 4% A Hiasuwe softeni ng method. In current practice, pobential
isswe s arise with inte rchang ng terminodogy and a lack of swareness
ol the differences between the components of each technigue

Kinesiology tape. wiich can be wsed as part of the MEM pro-
gram bt also a5 an adjunct o the more traditional techniques, is
designed o mimic the elastic properties of the skin by lifting the
skin to allow greater interstitial space amnd encourage hymphatic
dirainage. I con trast to the traditonal compression method which,
using a glove andfor retmograde massage, i designed to push the
flisid prosdmally into the vensis and lymphatic system.© The tape
is said 1o be wnique in that it mimics the elastic propeties of the
akin and its wave-like grain provides a pulling force 1o the skin
creating morne space by lifing the fscia and soft tsues under the
aress wihere itis applied™

Tie e fit of wsing it in the hand, unlike an edema glove, is that
it lemves mast of the skin surface free lor sensory feedback which is

essential for functional we 1t can also be worn in water. Asthe tape
s elastic amd stretdies up to SEE-60% of its length it alko allows for
unresricted movement ** Kinesiology tape & becoming more
popular for hand edema mana gement and s already widely used in
Mational Health Service climical practice; however, there B md
research evidence 1o suggest that it b effective in trestimg
edema ™™ in the hand and there is limited undestanding of its
mechanism of sction’” As with some of e previsis techmnques
mentioned, most of the reseanch on kinesiology tape is also forused
o its use in lymphedema®™ wibere it s been shown o be effec-
tive Ghoen that lymphedema is 2 permanent and ireversble
overloading of the lymphatic system, it is plausible that its mech-
anism of action may be similar o subacute edema where there is
onlly a temporary averloading of the lymphatic system.

Purpose of the 4udy

The purpese of this sysematic review was 10 examine the evi-
dence of eflectivenss of 4 range of hand edema treatments on
hand volume.

Methisds

We conducted a systematic review using PRISMA (Preferped
Reporting Items for Systematic Reviews amnd Meta-analysis) rec-
ommendations [ i p wawsprisma-sta e mentorg index_im L=
The feview pratocsl wis egistered prospectively on PROSPERD
( CROM2MNSO2E6B3E) hittp: | fwww.cnd york ac uk/PROSPERD.

The fiol kywi g el ectronic databases were searched: the Cochr ane
Library (Wiley InterSciencel MEDLINE (via Owid), Embase (via
Ondd ), AMED (via Onvid) CINAHL (via EBS0D), 5PORTDMscUs (via
EBSCO), PEDmo (Prysiotherapy Evidence Database) Allied Health
Evidence, trial registers: Cochrane (| Central Register of Controlled
Trials) [CENTRAL| and the WHO (Intermational Clinical Triaks Reg-
sty Patform) from inception o August 2015, Search temms
il isdhed: "EDEMA TH ERAPY], @3 EDEMA TH | TH—Thar apy], { larsd
AV edernaltiab, (edematouws AD) hand)fiab, “CRYOTHERAPY |,
"RADNES FRACTURES/, "FINGERS], "HANDJ, "WRIST/ OR “WERIST
JOINTL, |Limit to: (Language English) and (Age group Adult) and
Husmnans |

Additional references were searched for by examining the
reference list of retrieved studies.

Higibility erigria

Criteria for inclusion were English language. randomized
contmlled trails (RCTs) or controlled trial s of adult partici pants with
subaoute swelling, after a recent wpper limb musculoskeletal
hemiplegic stroke, or after surgery (e, orthopedic and plastic]
Active treatment must have oocimed during the subacute phase.
Subacute refers to swelling which is present after the initial acute
inflammairy phise of ~35 days and which persists into the
fibroblastic phase between 2 and 6 weeks after trauma Outcomes
had to be assesed wsing a clinician derived measure of volume.

Snsdies were excluded if they uwsed animals or humans wierne
edema was investigted atan organ of cellular level Studies wsing
participants where edema was dee exdusively o pregnancy
o which only mexsure scute edema (day 014 after surgery or
traima) of chionic edema (around 3 months after surgery or
trauma) were ako excluded. Studies wiich only wed a medicinal
prodisct oF invasive methods to treat the edema (such a5 cortisomne
injection and anti-inflammatory drigs) were ako excluded.
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Dara exracnion

Ext racting data from the included studies was done by the lead
author (LM wsing a purpee-designed standandized data estrac-
tion form This form summarized details on stedy design, sample,
inte rventions outoomes, and results, On oocasons wien therne was
doulbt ower the interpretation of the data being extracted, a second
reviewer (T ] H.) also completed the data extraction inde penden thy

Liberature seanch.

Detmbeses: AMED, CIMAHL, Embese and Owid
medline.

4

Senrch results comibined

miinus dupiicabes

!

| Ardrias corasnad on basic of Brie/achact | Excluded n=13L
Chronic condition or edema

Inecluded

\ 4

Mmnuscripk review snd soplicstion of
inclusion critera

b= 37

Edema too scutetoo chnonic
n=§
Imciuded

using the same farm to verily understanding and clanty of
exiracted data

Assestment of methodo logical guality

Each included study was assessed for quality using the guide-
lines developed by MacDermid in the Strectured Effectivensss
Queality Bvaluation Scle (SEQESL™ The scale conssts of 24 items

|yenphdems) or not relabing
to tissue pedera n= 33

Mot RCT ar Clnical trial {CT) n= 23
Hok upper imb relsted n=43

Medicinal trestment only n=2

Exduded n= 27

Mot trestment refsted n=11
ot RCT/Clinical trisd [CT) n=4

Edema not mexsurad =4

M= 10
Mok upper limb n=1
Edema not presented as
wokume n=1
I
| l
Trauma/Surgery n=7 CWAn=3
Flowars [2582) samrer [2005] Faghri (1257]
Guigios (1520] Enygzanc-Roenboej (2011] Roper |1550]
GriMn [1550) Mayer-Rsrcotty (2041] Bell (2013)
Haren |2000]

Figare | FEISMWA fow Slagram. PRISWA — Prefemed Reqordeg lems for Syamatic Reviees 2nd b -2 nalsi; BT - @ndamined conmadied oial; OT = dirkcal orial
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Table 1
Qruality assessment soones (SEQES and CRADE)
Patient parhaegy auther Saudy quisTion  Smudy Seign SubjaTs ANTErVEnTan OO Aralysic Recommendaions  Toral (48)  GRALE soore
1 2 3 4 5 &8 T B S OB Il 12 13 14 B 18 17 18 19 0 3 I I3 4 [
Touma) suge sy
Kmgand Roenhos (3011} 2 2 2 11 o1z 0 z z z z 1 2 2 2 2 z 1 z z 1 2 41 3
Harsn [ 2005) 2 T2 z 11 T 1 2 2 2 2 1 1 2 2 o 2 1 o 1 2 1 2 34 2
Corifin ([ 1980)) 2 2 2 2 11 LI B | 1 a 2 2 1 1 2 o 1 2 o 1 1 1 2 Fo} 1
[Hainan [ 2000 F F B 1 ] o F 1 1 2 o 2 ] o F 1 o 2 = 1
M eyer-Marcoary (20011} 1 Tz 2z 1 1 1 @0 @0 1 z z 1 1 1 1 1 2 z z 1 ] o 1 T 1
Couibdice: (1550} z 2 X1 1 1 Do 1 ] z 1 1 1 2 1 o 1 o 1 1 1 2 ) 1
Floera | 1568 z 2 111 1 D@ o (] 1 1 1 2 2 o 1 r o o 1 1 1 i o
Ok
Faghsi (1557} z -2 A | z ] z z 2 2 1 o 1 z o z 1 2 30 1
Rper (156 z 2 2 11 1 2z Z z ] 1 1 1 1 1 2 1 1 o ] 1 1 = 1
[Bedl 2013} z 2 2 ¥ X o0 1 2 Z z =] o 1 a 1 1 1 1 1 o =] 1 2 5 o
Ay QBTN
1. W rihee redevant Badogmand worlecinsd o estatlich a fonda Son S & e Reseanch Guesmon?
Sudy design

2 Was a comparizon geoap wsed?
3. Was pasient stanes amoare Shan | Sme poing consideed?
4 Wi dam colieorion perienad procpectiely?
5 Wre pasents randornized o goaps?
B Were paents blindad o the exmnt poaiby?
7. Weere T mme ot paoviders Dlindad 1o et pocsibied
& Was an independen T e luaror weed o adm in by culram @ mexmares?
T
9. Dt sarriplinGd Faros SOGres min B Sapbe e oo il T
0. Wi i usion| Sudiusiod T definad?
11 Was an appropeia e enrcllment b insd?
12 Was 2 prpeciperiare ne s Son Sodlorwap obtaine 3
N e G0
13, Wiz the intervintion appilisd 2 coonding o established psns ples?
T4 W i s e O e TRV T v o i of (e, 3 NSNTRA irecd T niineg)
15 Was the intervention com paned with Se appropri e compaqme?
Dunromes
16 Was an appropease primany catoome: Sefined?
17. Were appropriae secondary cunomes considened?
15 Was an appropeia e follow-up peidod nocnpon wd?
Analsis
15, Was an appropéa e soieic al resy 5| perioemed tolndic e diflerences nilanad 1o e inerea@on?
200 Wi 7 ot st That S STy had SDNIfha T podme T 10 RSN IO T I ¢ ST
2. Was the Size and Sipnificance of e oas BporEd?
2 Where missing dat accounted for and coreidened in anabyses
33 Whare clinical and pscrizal sipnifica noe oorehdenad in intenprearing resuln?
RO Ao
24 Wiere the cnncbushonclnicall B COMme RaThon s SpPoMEd by She Sudy GbpeoThes, naysis, and resls?
Tial qyuia ity SC0M: (3 of e S )
OV = cembal wasoular amack; CRADE = Crading of Recomme ndarions Assecement, Densopment and Evalurion
R ADE woome: high = 44, moderaw 34, low 024
Arranged in pathodogy subheadings and scane fram highe st 1o losest

Skp-TEF L JOF Snay pung jo ol 70 5 S N7
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Table 2 =
S ary of ST -
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o eamenal foamen  Uninjanad o nd i i A and reskcTie: 49-T1)ar Trauma 545 ml (95X O Sacmase in injuned e Tl | -]
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TR T TS
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fixmr
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Afver Roc: i cha nge cecounned
Pl AT ST o
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HVPC: 5470 efore sexshon Jid

Eh= T.0) nx i

T 5307 measuRment.

(ED= TN Wide variabillivy in
HVPC and IPCin
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Tabide 2 (romsnmnt )
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LK Malkrer o f josmalof Hond Thempgy 30 (2007 ) 52-446 441

oovering stisdy question, design, subjects, internent] ons, ouloomes,
analysis, and recommend ations and uses a0-2 ondinal rating scale
with 48 poin s maximum. A score of 2 means that the criterionwas
Tully met, 1 = partially met, and 0= criterion not met. To assess lor
risk of bias, 2 blinded reviewers indepe ndently rated each stiedy in
sccordance with the evalwation puidelines recommended by
MacDermid ™ This 34-item checklist covers 7 key components of
risk of bias incheding adequacy of randomization and concealment
of allocation, blinding of patients health @re providers and
oulcome asessons, extentof loss to follow-up, and analysis Each of
the 24 items has detailed desoriptors, and soores can be summed
into am overall score of methodological quality. Any disagreements
between the reviewers were resohied by discission

The srength of the body of evidence was asessed using the
Grading of Recommendations Assessment, Development and
Evaluation (GRADE) guidelines’’ wihich assesses the risk of biag,
publication bias imprecision (random ermaor), inconsistency, and
i pe cimess Thi s final score is based on scores fromd categories of
evidence: quality, consistency, direaness, and effect sze and in-
dicates the level of confidenc in the efectestimate; high — atleas
4 points overall, maderate — 3 points low — 2 points, and very
low = ome point or less Low and wery low calegories can be
combined and were done so in this systematic review.

The 1 studies wene growped acoonding 1o patient population:
patients with subacute edema a5 a result of 2 musculoske letal
raema o surgery and patients with subacute edema as a result of a
hemiplegic stroke This formed the basis of how resulls were
analyzed and reponed in this systematic eview

The initial search identified 168 aricles for which titles and
abdtracts were screened. A total of 10 stedies met the inclusion
criteria(see PRISMA flow diagraminFigure 1) and were included in
e review.

Queality scores ranged from 23 o 41 points out of 48 on the
SEQES™ and 0-3 on wsing the GRADE checklist ™ Refer toTalle 1 for
quality assessment scores inrank onder from dve lighest o kwest
The study chamacteristics of all eleven audies are summarized in
Table 2

Sample sizes ranged from B to 54 patients. There were a total of
361 participants soross the 10 stsdies wise age ranged from 18 w
85 years

A total of 16 interventions were described; these inclsded
Reimesi ol oy Lapineg., masage (rerograde and invermitient), nommal
functional e, strengthening MLD, MEM, elevation, high-volage
pulsed  wltrasound, cryotherapy, newmmoscslar Sl aton
[NMS), positioningforthosis, activejpassive  exarcices,  and
compression which was administered in numemues forms: string
WA ppig. isotoner glove, i ntermitient prewmnatic, or Coluan

All studies wsed either dreumfersntial meassurements (in @n-
timeters o millimeters) or volumetry (mL) to quantify voleme.

Four stsdies™ ™ used the same method of analysis mean
volume of edema | mi), wheness some™™> = uwed percentage chun ge
(mL and mm), other authors wsed a variety of mean difference,
median decrease, and median circumference.

Only 3 of the 10 stsdies sxamined similar interve nbions ==
They mssessed the effectivenes of MLDMEM vs standard treat-
ment Although the authors we different teminolegy, which in
itselfl may mot be an accurate representation of the techniques
being wed, they esentially comprised very smilar techniques
which inclede light massage (in a praximal to distal direction),
some form of compression (bow stretch bandages or 2 glowe),
elevation, exercises, and breathing techniques, hence wihy they
Thave been grouped together during analysis.
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These 3 stndies abko uwsed the same oulcome measure, the
volumeter {mL) however wsed different methods of analysis (mean
difference, median decrease, and mean volume | when expressing
their outcomes The combination of results jor mets-analyss was
not possible because of differences in the methods of reporting
results or lbeterogeneity of i nterventions and outcomes asessed.

Inferventions

Summary findings for individeal studies are presented under 2
headings acconding to the patient Type (raumajsurgery of cere-
brovascular accident [OVA]) and listed from highest o lowest
queality within these Beadings as xsessed by SEQES and GRADE
sanres. For full study details and results, refer to Table 2.

Evidene on edema echnigues after owma and Surgery

MEM 4 comventional therapy v conventional therapy ™

Baoth growps had a satstically significant diflerence in adema
reduction betwean inclusion in the stsdy and penul timate follow-
up (9 weeks): however, there was no statistically significant dif-
fapemoa in any suloomes betwesn e groups.™ In light of this,
therelon, authors anclsde that wsing conventional therapy with
oF without the addition of MEM i satisfactory in treating edema;
horwever, a5 the MEM group had 205 fewer sessions | nol s1atist-
cally sigmificant P — 13) than the contral group who had conven-
tional the rapy alone, this is recmmended for subscute edema The
interventions were well described with the wse of 2 inde pendent
therapists perfoming the reatment and 2 blinded asessors con-
discting the mulcome measunes

MLD 4 canventional therapy va conventional therayy alone™

Both growps had a reduction in edema after treatment. A $ta-
tistically significant differemce in edema reduction was seen with a
large overall redudion in the experimental group at the first
mexsurement (P - 0051% AL the second meassrement, 4 greater
reduscionwas observed in the experimental growp, but this was no
statistically sgnificant. The awuthors conclheded that MLD should e
uwsed as complimentary o comventional therapy when there is
excesdve edema; however, there were limitations in this stedy
st a5 post hoc subgroup analysis being performed, the lack of a
secondary outcome, and failure to recrsit their original targst
sample size of B2 patients. A sample size of 51 reduced the power
from 0% to 73X, the confidence intervals were very wide indi-
cating poor precision in their estimate, and therefore, their
conclsion needed to be interpreed with cation

High-valrage puled current (HYPC) vi indermitienl preisnaric
campression ([P0 va placebo i

Mo significant difference was found between IPC and HYPC
[P = 445 ), HVPC and placeso HYPC (F = 036, but adifference was
seen betwean IPC and plsce bo HVPC | P— 0041 DveralL IPC gave
the best result, with a 2%-3% reduction in edema from postrest
values, Bowever, without the effect estimates which were no
docimented thee Pyvalises tell s very little about the strengthof
the effect and its dinical significance. One of the major flaws with
this study was the lack of independent treatment provider and
i5e55075. The same plyd cal therapist sdministe red all traat ments
and conducted all measurements.

MLD 4 canventianal therapy va conventianal thenpy alane™
Although the experimental intervention i called MLD, only
massage B described which makes the uwse of this term
misleading ** Mo inclusion or exclusion critera were reported. no
pretreatment measres were iken, and secondary oulcomes were

ol considersd. Inappropriste statistical testing was used which
assumes 4 normal distribution (Knskalwallis test instead of a
Mann-Whitney test), and the lack of a sample size caloulation re-
disces the reliabil ity of the results and conclsions gven Patients in
ithe MLD groupwere seen a mean of 3 additional times compared to
the control growp, The authors defend this as being necessary as
they were adding MLD 1o comentional therapy and not trying o
replace it wihich may esplain wiy they do not reconmend MLUD for
all patients afver fradure distal radius but as compleme ntary o
ooaven tonal trestment when edema is toublesome. The clinical

significance is not adequately described.

Cooling compresion v cryothengry ™

There was no difference between groups in terms of wolume
change over time in this study. ™ A lack of reported detail prevented
adequate mmparison of baseline patient dharacteristics. The au-
thors staie that Winding ssessors was nol posible in this mial,
Ivwever, a5 all patients will have had an hosoopy scas and could
e removed the Cryo-Culf or ice pack before their follow- up as-
sessments on day 1, B, and 21 after anthroscopy this could have
mvindmized bias and improved the validity of this study. A sample
size calculation was done based on a 20% difference in pain levels
(primary outcome measure); however, inadequate analysis was
performed for the secondary outcomes (volume change) a5 no ef-
fect size, P value, or confidence intervals were reported, and
therelone, we are unalle to asess if the study was adequately
i ered to ident ify treatment effects for edema reduction

Hevarion and contnual passive mation vs elevation alone”’

Continuomes passve motion with elevation resulied in a signifi-
cantly greater redisction of hand edema than elevation alone?’
However, the reduction in edema in this group generally retumed
1o pretreatment levels within 24 hours highlieh teg a limitation i
i r foll oww-up period. The use of an independent ssessor was mot
e ported, and a sampling or sandandized enmollme it was described
with limited patient characteristics being made available, all of
which could give rise to bias This is the only study which had a
mixed mbon of patients whose edema was from efther a trawma
injury or paresis. Findings for the total group were similar 1o a
subgmup analsis of the CVA group (n — 11) and slthough the
authors suggess that contineal passive motion and elevation i an
elfective treatment to redue hand edema for patiemts with
i plegia after OFA, the results domot suppor this given the very
short term and reversible reduction in hand edema.

Retroginde inmsage vi SOig wiiilig v contiiie s mnmage did
SIrig wrgpping v inErmiens masage and strng wrappng’
This cross over trial Giled to give adequate details on its study
design and sulsjects and therefome scored e lywest in the gquality
assesamen 12 Althouglthe treatment order and digit 1o be treated
was randomized, the time between visits was not documented
eari g we are unable to asess il an adegquate “wash-oul” period
was given between each of the treatments. The lack of an inde-
pendent assessor meant that the same therapist pedomed the
trestrment and sdminisened the outoome messares The sutlors
chse 1o do a post oo analysis wiich demonst rated a statistically
significant difference (1 = 20, P = 05) between contimsows and
intermittent massage (dlong with string wrapping), but size and
significance of the treatment effects were mot e ported.

Evidenae on edeina techiigies after 0@
KMS and wsial activities vs elevation and usual acrivities™

Limited details regarding the stisdy design meant we Weie -
able 1o determine who ssued the teatments and whether the
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A5 0Ts were i ndependant and blinded = Al ot patien s wee
ot randomized o groups in this repeated measures study, the
patients acbed as their own contnol by receiving both treatments,
therefore reducing the need for large sample sizes and homoge
meity in patient charactertstics such as age and severity of OWA
However, although the size and significance of the eflects were
reported, it was nl established if the study has sufficient powet
Baoth groups were instrected to carry out their uswal activities
wihich included treating edema Mo detasili wene gven on these
“othei™ edema trestments and whether they were sthmndandized
across both arms of the rial, and thersfore, we are unable o
ascertain wihether the reduction in edema was purely due 1o the
NMA

Kinesiology tape and standard accupa tonal thenagy (OT) and
physatherapy (FT) va standard OT and T

Mo sample size calculation was performed in this study and, as
only 17 of the enmlled 25 patients had complete data this los o
follow may huve gven nse toa type 1 ermor™ A gualified taping
practitioner performed all taping on the patients, and 2 inde pen-
dent raters complated all outoome measunes; owever, thare wene
o details on wihe ther the treating the rapists weme blinded to the
group allocation. To further reduce bias, a placebo or sham tape
application could have been wsed in the control growp, 15 despite
ikt blimsded raters they sssessed the experimental group within
30 minutes of the tape being removed wihich, duee to marks left on
the skin, muny have unblinded them.

;;qmﬂm prelmaric compressd on and standard PTva stasndond
B

Thee M issises in this stsdy relate totheir analysis it wias not
established that the study had significant power to identify treat-
ment effects and the authors fail to give confidence intervaks or
elfect sizes with the Pvalues™ Although randomiz ation wis per-
formed, limited detail was given on the preciie method. Possibile
Iasedine differemces wene not adjusted in their analysis a5the mean
tine Since the stoke wis nearly twice a3 long in the control arm
andl this group had more preteatment edema (-test P - _58); this
oould be a meaningful difference which may have confounded the
resulis

Discu ssiin

This is the first systematic review of its kind o review the evi-
dence on the effectivens s of comsenvative treatments for subacute
hand edema in patients after trauma, surgery, or stroke.

Methodological guality

Thee averall quality of the 10 stsdies was kw o moderate with
most stedies sconing condgently poor marks on 4 particular
questions on the SEIES™ relating to the lack of an independent
evaleator 1o perfom Gulcome measures, appropriate enrollment
preCess, appropriatensss of semndary outcomes, and swfficient
power 1o identify treatment effects. Low soores were given when
the siudy did not meet the criteria or wisere there was i nsufficient
detail to make a judgment on that particular question

Reporting gualiy

Poor reporting quality was a limitation of all the included
stsdies. The level of detail recommended in the CONSORT 2010°
satement’s 25-point checkist was mol adbered to by most of the
included studies; however, 7 of the 10 studies were published
before the Consolidated Standards of Re porting Trials (OONSORT)

remmmendations were introdeced. This lack of transparency in the
reporting affected owr ability to adequately asses the validity of the
results In some cases, both the experimental and control in-
tervent ions wene nol described in enough detail for them 1o e
reprodised The black o of relubili tation is wel | documented -5
with the lack of reporied detail on the components of treatmenis
being ome of the man methodological limitatons of research
studies im retuabilitation

“Standard therapyjcare™ and “msueal asctivites™™ were pot
described in sufficient detail to allow the reader to adequately
understand the specific treatment ©hat were being impleme nted or
vl ferenti ate et ween the experimental and cont ol inte rvention.

Type [and I emor

Seven of the 10 incleded studies did not document their sample
wize caleulations so we were unable to estalbiish ifthese st udies had
aufficient power to identify teatment effects. This may have
increased the likelibood of type I ermors oocuring. The lack of
randomization™ and isves with blinding and jor i ndent as-
sessors could also have given rise io type | emors 2425

Hererageneity of parients

Warations in patient charscterstics within amd between the 10
stdies may have inflleenced the treatment effects and was ome
Gctor which limited comparisons a5 no sratification or subgroup
analysis lad beon completad. Flowers™ included pregmant wiomen
alongside patients with venous stenosis and after hand fwrist sur-
gery. The differing etiology indicates that conditions sudy a5 water
meention during pregnancy may be temporary, Dransient, and
fluctuating, whenexs patients with venous stenosis may have this
cond ition due to a chronic thickening of the Hood vessels sec-
ondary U0 trawma of exiemal compression of the msculoskaletal
gystem and that this may require surgical or pharmacological
il rventions.

Haren and Willserg®™ incl sded patients with exemal fixator 3-5
days after it had bee nremoved. Patients with external fi xators wene
left & mean of 47 days (experimental group) and 43 days (contmol
group], wheress the extermal fcator was in place with no adema
management in place Patients treated with external fixcators had
this fixation on for an sverage of 13 days longer than thase patients
treated with plaster of Panis whidy meant the time from fracture to
treatment start date was delaped. Although there was an equal
distribution of plaser to external fixators in both growps, patients
with esxttermal fixators may have had more, longer standing, and
untreated edema which muld have impacted on the success of the
it rvention

Varanons i inersen ans

In@nsistences in how the same modality was delivered across
ansdies, along with the issee of a lack of repored detail prevented
appropriste comparison Haren et AP and Fowers™ both wsed
masage as part of their experimental intervention; however,
Fowers™ wed 2 one off S-minute {reatment, whereas Haren etaP®
imed 1sessions, bt did mol comment on the duration. In the stsdy
by Meyer-Marcatty,** the control group used cryolberapy either
with coal packs or crisshed ice to operated wrists. However, unlike
the strisctuned expenmental group whoe were instriscted to apply
the Cryo-Cufl twice daily for 10 min wies, the control group had mo
sipulated frequency or duration. Although this “Per Required
Meed™ approach may reflect real life, for the purposes of the
research it would have been useful to document the control group
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usage of cryotherapy to establish the effect of adding the regular
compresson element in the intervention group.

The details that were given for the interventions highlighted
conflicting theonies particulafly relating to massage Flowers™
describes a =firm milking action™ in a distal to prosdmal direction,
wihereas Haren et 2 uses a *light surface massage™ in a proximal
e distal direction and Knygsand- Roenhos] and Manibe' complats
“light traction massage” in a°Ur shape from proxdmal to distal. This
difference may be due to advances in climical practice since the
19805 when Flywers condiscted his stisdy and while “netrograde
massage” is still used in clinical practice it has been adapted toa
lighter action a5 opposed to a fim milking one whidh is thowght to
e o apEressive on the delicats ymphatic system. ™

The interventions described by Haren et 2™ x MLD and
Knygsand-Roenhoej™ a5 modified MEM constituted a set of very
similar technigues, however becawse of dispanity in quality
msesement socores, particularly between the 2 studies by Haren
et 2177 they could ot be analyzed topether. Consistent termi-
makegy i requined 1o soid confision and to & rsure understanding
of the interventions

Length of foll ow-ip

Follow-up ranged from immedistely after treatment to day 68
after trestment | ~9 weeks) Four of the 10 studies e ssed edema
immediately after the intervention ™" ** and although some
shiwed a statistically significant reduction in edema, this rememed
1o pretrestment levels within 24 hours indicating that a longer
term follow- up was required to see if the effects of the inte rvention
Iuave been maintained over time.

Srrenigrhs and lmitadons of the review

The strengths of the review include the specific inclusion
criteria, the adberence to the PRISMA recommendations™ and a
priori protoml publication on the PROSPERD Web site; however,
this review also had & member of limitations First, dise to the lack of
RCTs and controlled trials of edema management tedniques in this
specified population, older stsdies were inoorporated with maone
recent ones using more current interventions., and therefore,
comparnson between techniguees which have changed over time
may indicate a limitation of inclueding studies of any age in this
systematic review. Despite the lack of comparability of incleded
studies, this review serves as a baseline on this topic and a stan
point for future studies o improve on

Cond usgons

The review found limited low-to-moderate quality evidence o
support the we of a combination of i nterventions known as MEM
when treating problematic subacute hand edema compared with
standard treatment alomne. The results meed to be interpreted with
caution die o numeroes limitations associated with the quality
misesamentof the incleded stedies Due to the momber of difle rent
il li thes: ised across the stisdies, there was little consensus im the
literatuere of the most appropriste methods, dose response, and
duration of even the "standand™ interventions. Although every pa-
tenmt will require a taillored approach to edema mansgement,
climical gidelines based on evidence from i gh-quali ty RCTs may
aid the choice amd delivery of techniques o improve e fective pess.

The clinical impli@tions arising from the current evidence
symithess are based on the 2 studies with the highest | moderate)
quality™* Therapists shoukd continse to we a combination of
ooirven tiomal interventions which inclisde elevation, exercise, and
COMpresson o manage subaaste hand edema after trawma. MEM

techiques dwouldbe considened. [ if not medically contr aindicated )
in conjunction with conventional therapies, in cases of exessive
edema or when edema has not responded to comentional teat-
it alome. Using the MEM method, in addition o ooment iaal
treatment, may reduce the member of sessions required ™ The
MEM technique wsed by Haren and Wilberg'™ is mot described, and
therafore, rasders are reguired 1o refer 1o their earlier aricle™
which gives more detail However, it does ot fully describe the
comect MEM technique and is referred by the authors as MLD
wihich is an inaccurate terminoky.

Further high-quality RCTs are needed 1o assess the efective mess
of the rapy interventions on kand volume for subacute hand edema,
particul afy focusng on the methods of delivery and application,
instrisctions to patients, dosage, and duration for a range of edema
Lre ALTens.
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Title

1st Author

Year

Journal

Study design

Measurement tool used for
swelling

Condition/s of cohort

N=

Area of body being
assessed for swelling

Psychometric  properties
being assessed

Duration of oedema/time
since injury/surgery

Generalizability (COSMIN checklist)

Median or mean age
(with SD/range)

Distribution of sex (M:F)

Important disease
characteristics (severity,
status, duration) *rational
for occurrence of
swelling

Exclusions?

Setting in which study
was conducted (general
population, primary care
or hospital/rehab
care/community)

Method used to select
patients (convenience,
consecutive, random)

Percentage of missing
responses/data
(response rate)
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Indicator of
acceptability to user
(where documented)

Description of tool used
to measure oedema

Professional/clinical
background of person
taking measurements

Description/method
used to measure
swelling and conditions
this was used for (i.e
standardized water
temperature for
volumeter, specific
style of tape measure
etc)

Method of analysis

Results
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Conclusions drawn from study

COSMIN quality assessment
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Step 1.

Tick the properties that have been

assessed in the article

Tick

Internal consistency

Reliability

Measurement error

o0 w >

Content validity (including face
validity)
Construct validity

Structural validity

Hypothesis-testing

Cross-cultural analysis

Criterion validity

Responsiveness

=@ m

Interpretability

Appendix

Step 2. (Only 1 paper so far uses a questionnaire for assessing oedema, so potentially not
relevant for other papers, however this can be skipped and continue with the A-J Evaluation

boxes)

Are IRT methods used in

Yes

the article?

If ticked ‘Yes’ - complete

IRT box.

No

Continue to Evaluation of
measurement properties
boxes.

Complete for each property marked in Step 1 the corresponding box A to J

General requirements for studies that applied Item Response

Theory (IRT) models

Yes

1. Was the IRT model used adequately described? e.g. One
Parameter Logistic Model (OPLM), Partial Credit Model

(PCM), Graded Response Model

(GRM)

2.

Was the computer software package used adequately

described? e.g.RUMM2020, WINSTEPS, OPLM,

MULTILOG, PARSCALE, BILOG

, NLMIXED

3.

Was the method of estimation used adequately described?
e.g. conditional maximum likelihood (CML), marginal

maximum likelihood (MML)

4,

Were the assumptions for estimating parameters of the IRT
model checked? e.g. unidimensionality, local independence,

and item fit (e.g. differential item functioning (DIF))

Complete relevant boxes A-J for each study. Refer to COSMIN checklist
documentation.
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COSMIN checklist with 4-point scale

Contact

CH Terwea P00

g—n-ac Heontatnacs
pudemiotogy vl

EMGO institute for el aod Core Remeerch COSMIN

1001 07 Aresterdam

e Nathervras

Webato waw ) o

bt

Imatructions

T version of B COSMIN Chachiing i recommmended 10r Use 1 systematic feviews of meonursment propeties. With this veesion it is posstile to cokulote
wverall methodologesl gualty scores por shady o0 & memssermen groperty A methodotogenl quibty score per box s otiinred by Sahing the lowest ratng of
ey B 0 8 Dos (worse score counts ) For seample. §50r o ettty stady one Been 1 B box Relisbiily’ 15 soored poor, he meodologeal gualty of thal
Pellabiity shudy i rated a5 poor The Mterpestatity Do and e Geneonl2abitly Dox are maindy used os datn extracton o We recommend 10 use the
Interpretatably bux o satract of micemation on Bae Plepretatillly maues described i B box (eg noen scores, Tooronibng efects, minemad impotan!
Change) of B rsirumsents under shudy Bom e ncheded anickes Similr, we recommend 10 use Tie Generalzabiity box %0 extoct dato o the charnclenstics
of the study population and sampieg procodars Thesokore 1o scomng System was dovokpoed for these bores

Thes scormg systam & descrbed © s paper

Terwee CB, Mokkink LB, Knof DL Ostelo RWJG. Bouter LM, de Vet HOW . Rating the medodologesl qually in systemulic reviews of studies on
measurcmont propertes. 4 scomng Systom for e OOSMIN chockin: Qualty of Lite Resaarch 2011, Jaty § jepubs ahaad af pnnt)
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Box A - internal consistency

Box A. Internal consistency
yes no ?
1  Does the scale consist of effect indicators, i.e. is it based on a reflective model? o O
Design requirements yes no 7
2 Was the percentage of missing items given? O O
3 Was there a description of how missing items were handled? o O
4 Was the sample size included in the internal consistency analysis adequate? o o o
5 Was the unidimensionality of the scale checked? i.e. was factor analysis or IRT o O
model applied?
6 Was the sample size included in the unidimensionality analysis adequate? O O O
7 Was an internal consistency statistic calculated for each (unidimensional) o o o
(sub)scale separately?
8 Were there any important flaws in the design or methods of the study? o O
Statistical methods yes no NA
9  for Classical Test Theory (CTT): Was Cronbach's alpha calculatad? o o o
10 for dichotomous scores: Was Cronbach’s alpha or KR-20 calculated? O O O
11 for IRT: Was a goodness of fit statistic at a global level calculated? e.g. ¥°, o o o
reliability coefficient of estimated latent trait value (index of (subject or item)
separation)
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Box B - reliability

Box B. Reliability: relative measures (including test-retest reliability, inter-rater reliability and

intra-rater reliability)

Design requirements yes no 7?7

1 Was the percentage of missing items given? o O

2 Was there a description of how missing items were handled? o oOd

3 Was the sample size included in the analysis adequata? o 0o O

4 Were at least two measurements available? o oOd

5 Were the administrations independent? o 0o O

6  Was the time interval stated? O O

7 Were patients stable in the interim period on the construct to be measured? o 0o O

3  Was the time interval appropnate? o O O

9  Were the test conditions similar for both measurements? e g. type of O O O
administration, environment, instructions

10 Were there any important flaws in the design or methods of the study? o oOd

Statstical methods yes no MNA 7

11 for continuous scores: Was an intraclass correlation coefficient (ICC) O O O
calculated?

12 for dichotomous/nominal/ordinal scores: Was kappa calculated? O O O

13 for ordinal scores: Was a weighted kappa calculated? O O O O

14 for ordinal scores: Was the weighting scheme described? e.g. linear, O O O

quadratic
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Box C - measurement error

Box C. Measurement error: absolute measures

Design requirements yes no ¢

1 Was the percentage of missing items given? O O

2 Was there a description of how missing items were handled? O 0O

3 Was the sample size included in the analysis adequate? o O O

4 Were at least two measurements available? o O

5 Were the administrations independent? o O O

6  Was the time interval stated? O O

T Were patients stable in the interim period on the construct to be measured? o 0o O

8  Was the time interval appropriate? O O O

9  Were the test conditions similar for both measurements? e.g. type of o 0o O
administration, environment, instructions

10 Were there any important flaws in the design or methods of the study? O O

Statistical methods yes no 7?7

11 for CTT: Was the Standard Error of Measurement (SEM), Smallest Detectable O 0O
Change (SDC) or Limits of Agreement (LoA) calculated?

Box D - content validity

Box D. Content validity {including face validity)

General requirements yes no 7

1 Was there an assessment of whether all items refer to relevant aspects of the o 0O O
construct to be measured?

2 Was there an assessment of whether all items are relevant for the study o 0o o

population? (e.q. age, gender, disease characteristics, country, setting)

3 Was there an assessment of whether all items are relevant for the purpese ofthe O O O

measurement instrument? (discriminative, evaluative, and/or predictive)

4 Was there an assessment of whether all items together comprehensivelyreflect 0O O O

the construct to be measured?

5 Were there any important flaws in the design or methods of the study? O 0O
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Box E - structural validity

Box E. Structural validity
yes no ?
1 Does the scale consist of effect indicators, 1.e. 15 it based on a reflective model? O O Od
Design requirements yes no ?
2 Was the percentage of missing items given? O O
3 Was there a description of how missing items were handled? o O
4 Was the sample size included in the analysis adequate? O O O
5 Were there any important flaws in the design or methods of the study? o O
Statistical methods yes no NA
6  for CTT: Was exploratory or confirmatory factor analysis performed? o O O
7 for IRT: Were IRT tests for determining the (uni-) dimensionality of the items O O O
performed?
Box F — hypotheses testing
Box F. Hypotheses testing
Design requirements yes no 7
1 Was the percentage of missing items given? o ad
2 Was there a description of how missing items were handled? O O
3 Was the sample size included in the analysis adequate? O O O
4 Were hypotheses regarding correlations or mean differences formulatedapron O O 0O*
(i.e. before data collection)?
yes no NA
5 Was the expected direction of correlations or mean differences included in the O O O
hypotheses?
6  Was the expected absolute or relative magnifude of correlations or mean O O O
differences included in the hypotheses?
T for convergent validity: Was an adequate description provided of the comparator O O
instrument(s)?
§  for convergent validity: Were the measurement properties of the comparator o O
instrument(s) adequately described?
9  Were there any important flaws in the design or methods of the study? o O
Statistical methods yes no NA
10 Were design and statistical methods adequate for the hypotheses to be tested? o O O
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Box G - cross-cultural validity

Box G. Cross-cultural validity
Design requirements yes no ?
1 Was the percentage of missing items given? o o
2 Was there a description of how missing items were handled? o 0O
3 Was the sample size included in the analysis adequate? o o O
4 Were both the original language in which the HR-PRO instrument was developed, O O
and the language in which the HR-PRO instrument was translated described?
5  Was the expertise of the people involved in the translation process adequately O O
described? e.g. expertise in the disease(s) involved, expertise in the construct to
be measured, expertise in both languages
6  Did the translators work independently from each other? O 0O O
7 Were items translated forward and backward? I I
8  Was there an adequate description of how differences between the original and o O
translated versions were resolved?
9  Was the translation reviewed by a committee {e.g. original developers)? O O
10 Was the HR-PRO instrument pre-tested (e.q. cognitive intarviews) to check O 0O
interpretation, cultural relevance of the translation, and ease of comprehension?
11 Was the sample used in the pre-test adequately described? o 0O
12 Were the samples similar for all characteristics except language and/or cultural O 0O O
background?
13 Were there any important flaws in the design or methods of the study? o 0O
Statistical methods yes no NA
14 for CTT: Was confirmatory factor analysis performed? I I
15 for IRT: Was differential item function {DIF) between language groups assessed? O O O

292



Appendix

Box H - criterion validity

Box H. Criterion validity

Design requirements yes no 7

1 Was the percentage of missing items given? o O

2 Was there a description of how missing items were handled? O O

3 Was the sample size included in the analysis adequate? O O O
4 Can the criterion used or employed be considered as a reasonable ‘gold O O O

standard'?

5 Were there any important flaws in the design or metheods of the study? o O
Statistical methods yes no NA

6  for continuous scores: Were correlations, or the area under the receiveroperating O O O

curve calculatad?

7 for dichotomous scores: Were sensitivity and specificity determined? o 0o O
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Box I - responsiveness

Box |. Responsiveness

Design requirements yes no 7
1 Wias the percentage of missing items given? O 0O
2  Was there a description of how missing tems were handled? O 0O
3 Was the sample size included in the analysis adequate? O O 0O
4 Was e longitudinal design with at least two measurement used? O 1O
5 Wias the time interval stated? O O
G  If anything occurred in the interim period (e.g. intervention, other relevantevents), O O
was it adequately described?
T Was a proportion of the patients changed (i.e. improvement or deterioration)? O 0O
Design requirements for hypotheses testing yes no 7
For constructs for which a gold standard was not avaeilable:
% Were hypotheses about changes in scores formulated a priori (i.e. before data O O O+
collection)?
yes no  MA
8 Was the expected direcfion of comelations or mean differences of the change O O 0O
scores of HR-PRO instruments included in these hypotheses?
10 Were the expected absolute or relative magnitude of comalations or mean O O 0O
differences of the change scores of HR-FRO instruments included in thess
hypotheses?
11 WWas an adeguate descrplion provided of the comparator instrument{s)? O 0O
12 Were the messurement properties of the comparator instrument(s) adequately O 0O
described?
13 Were there any important flaws in the design or methods of the study?® O O
Stafisfical methodz yes no  MA
14  Were design and statistical methods adequate for the hypotheses to be tested? O O 1O
Design requirement for comparison fo & gold standard yes no 7
For constructs for which a gold standard was available:
18 Gan the criterion for change be considered as a reasonable gold standard? O O 1O
18 Were there any important flaws in the design or methods of the study? O 0O
Stafisfical methods yes no MA
17 for continuous scores: Were correlations between change scores, or the area O O Od
under the Receiver Operator Curve (ROC) curve calculated?
18 for dichotormous scales: Were sensitivity and specificity (changed versus not O O O

changed) determined?

Appendix

294



Appendix

Box | - interpretability

Box J. Interpretability

yes mo 7T
1 Wias the percentage of missing items given? O O
2 Was there a description of how missing items were handled? O 4O
3 Was the sample size included in the analysis adequate? O O 4
4 Was the distribution of the (total) scores in the study sample described? O 4O
5  Was the percentage of the respondents who had the lowest possible (tofal)score O O3

described?

G  Was the percentage of the respondents who had the highest possible {total) O Od

score described?

7 Were scores and change scores (i.e. means and 50 presented for relevant (sub) O 3
groups? e.g. for normative groups, subgroups of patients, or the general

population

B Was the minimal important change [(MIC) or the minimal important difference O O
(MID) determined?

8 Were there any important flaws in the design or methods of the study? O O
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Appendix E

Comparison of figure of eight method across studies
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Table comparing method of administering figure of eight assessment.

Appendix

Leard 2004

Dewey 2007

Leard 2008

Borthwick 2011

Type of tape
measure

Standard retractable
fibreglass tape measure. Side
of tape marked in English
standard units was left visible
for data recorder to read.

Laminated tape measure with metric
units visible and blank on other side.
Blank side facing up during
measurements. Disinfected between
patients.

Standard 0.635cm wide retractable
fibreglass tape measure. Side of
the tape marked with metric units
left visible for examiner to read.

Blank tape measure,

Pre-measure
instructions:

Jewellery
Dressings

Wounds

Patients to wash their hands

Removed

Not documented

Not documented

Removed
Removed

Excessive wound drainage wiped
clean.

Patients to wash their hands

Removed

Removed

Not documented

Mot documented

Not documented

Not documented

Seated/standing

Seated. Allowed to move
between each measure.

Not documented

Seated

Not documented

Position of arm

Forearm pronated rested on
table with hand extending
over the edge. Patients to
maintain wrist in neutral
flexion, extension, radial and
ulnar deviation with fingers
adducted.

Arm pronated with wrist neutral
flexion, extension, radial and ulnar
deviation. Fingers extension and in
adduction.

As per Leard 2004

Arm supported on a table with
the forearm pronated, wrist in
neutral and fingers rested in
adduction.

Measuring 1). Starting at outermost and  As per method described by Leard As per method described by Leard  As per method described by
process most distal aspect of the 2004 measuring process points 1,2 2004 Dewey 2007.
ulnar styloid process. and 3.
2). Crossing the ventral
surface of the wrist to the 4). The tape measure positioned over
most distal aspect of the the palmar surface of the hand with
radial styloid process. the distal edge of the tape touching
3). Diagonally crossing the the MCP joint flexion crease of the
dorsal aspect of the hand index and small finger.
Table comparing method of administering figure of eight assessment.
with the proximal surface of ~ 5). Tape measure continued around
the tape measure placed the second metacarpal head and
over the fifth MCPI line. placed diagenally across dorsum of
4). Crossing the ventral the hand to the starting point.
surface of the MCPJ and the
proximal surface of the tape
measure positioned over the
27 MICPJ line.
5). Diagonally crossing the
dorsum of the hand to the
starting point.
Mo skin markings used, tester
had to relocate the
anatomical landmarks for
each trial.
Method of Tester placed 11.9mm wide The endpoint was marked with a Examiner blinded to the results. Tape was marked and cut
recording Post-it flag on the tape grease pen at the intersection of the The side of the tape measure beyond the mark. Tape measure

measure to mark the
endpoint. Tester removed
tape measure from patients
hand and handed it to the
data recorder who read the
length indicated by the side
of the Post-it flag closest to
the beginning of the tape.

distal edge of the starting point and
the end of the tape measure. Tester
removed tape measure from patients
hand and handed to data recorder.
Recorder documented measurement,
wiped mark clean and returned tape
measure to tester.

marked in English standard units
was blackened to blind the
examiners to the measurement.
The side of the tape marked in
metric units was left visible for the
data recorder to read but was not
read by the examiner.

passed to recorder who
measured tape to the mark with
the tape held taut against a
woaoden ruler and recorded to
the nearest mm.

Unit recorded

cm

cm

cm

mm

No. of testers and
measurements

2 testers took 3 assessments
each.

2 testers took three consecutive
measurements.

5 testers

2 testers took three
measurements on each hand on
every patient.

Recommendations

Disposable tape measure for clinical
practice.
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Appendix F

Quality assessment tables for each psychometric property
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COSMIN Quality Assessment Table- Absolute error: absolute measures.

IStudw’ 1 2 “Worst score counts”
Question No.
Leard 2004 Fair
<1 I
z |z
Leard 2008
<1 <<
z | Z
Dewey 2007
<1 I
z |z
Lee 2011
< <<
z |z
Borthwick
2013 « <
z |z

1). Was the percentage of missing items given?

2). Was there a description of how missing items were handled?
3). Was the sample size included in the analysis adequate?

4). Were there at least 2 measurements?

5).Were the administrations independent?

6). Was the time interval stated?

7). Were the patients stable in the interim period on the construct to be measured?

8). Was the time interval appropriate?

9). Were the test conditions similar for both measurements? E,g type of administration, environment | instructions

10). Were there any important flaws in the design or methods of the study?

11). For CTT: Was the Standard Error of Measurement (SEM), Smallest Detectable Change (SDC) or Limits of Agreement (LgA)
Calculated?
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COSMIN Quality Assessment Table- Criterion Validity

IStudw' 1 2 “Worst score counts”
Question
No.
Dewey
(2007) = =
= =
Post
(2003) = =
= =
Borthwick
(2013) = =
= =
Leard
(2004) = =
= =
Lee (2011)
£ | £
= =
1. Was the percentage of missing items given?
2. Was there a description of how missing items were handled?
3. Was the sample size included in the analysis adequate?
4. Can the criterion used or employed be considered as a reasonable “gold standard’?
5. Were there any important flaws in the design or methods of the study?
6. For continuous scores: Were correlations, or the area under the receiver operating curve calculated?
7. For dichotomous scores: Were sensitivity and specificity determined?

Appendix
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COSMIN Quality Assessment Table- Reliability

ktudy/
Question
No.

“Worst score counts”

Leard
(2008)

N/A

N.A

Dewey
(2007)

N/A

N/A

Post
(2003)

N/A

N/A

Borthwick
(2013)

N/A

N/A

Leard
(2004)

N/A

N/A

Lee (2011)

N/A

N/A

CoNOUA W =

Was the percentage of missing items given?

Was there a description of how missing items were handled?

Was the sample size included in the analysis adequate?

Were at least two measurements available?

Were the administrations independent?

Was the time interval stated?

Were patients stable in the interim period on the construct to be measured?
Was the time interval appropriate?

Were the test conditions similar for both measurements?

10. Were there any important flaws in the design or methods of the study?

11.For continuous scores: Was an intraclass correlation coefficient (ICC) calculated?
12.For dichotomous/nominal/ordinal scores: Was kappa calculated?

13.For ordinal scores: Was a weighted kappa calculated?

14._For ordinal scores: Was the weighting scheme described? e.g. linear, quadratic
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COSMIN Quality Assessment Table- Responsiveness

ktudy/ 1 2 3 4 5 6 7 8 9 |10 | 11 | 12 | 13| 14 15 16 17 18 | “Worst score
Question counts”
No.
Leard
cosl s | 8 FAERE § |3
1. Was the percentage of missing items given?
2. Was there a description of how missing items were handled?
3. Was the sample size included in the analysis adequate?
4. Was a longitudinal design with at least two measurement used?
5. Was the time interval stated?
6. If anything occurred in the interim period (e.g. intervention, other relevant events), was it adequately described?
7. Was a proportion of the patients changed (i.e. improvement or deterioration)?
8. Were hypotheses about changes in scores formulated a priori (i.e. before data collection)?
9. Was the expected direction of correlations or mean differences of the change scores of HR-PRO instruments included in these
hypotheses?
10. Were the expected absolute or relative magnitude of correlations or mean differences of the change scores of HR-PRO instruments
included in these hypotheses?
11. Was an adequate description provided of the comparator instrument(s)?
12. Were the measurement properties of the comparator instrument(s) adequately described?
13. Were there any important flaws in the design or methods of the study?
14 Were design and statistical methods adequate for the hypotheses to be tested?
15. Can the criterion for change be considered as a reasonable gold standard?
16. Were there any important flaws in the design or methods of the study?
17. For continuous scores: Were correlations between change scores, or the area under the Receiver Operator Curve (ROC) curve
calculated?
18. For dichotomous scales: Were sensitivity and specificity (changed versus not changed) determined?
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Appendix G

Assessment of oedema published systematic review
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Clinical assessment of hand ocedema: e e

A systematic review S5 la1 7 ST
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Abstract

In trodu ctiom A of oedema after or surgery is important to determine whether trestment is effective

and to detect change over time Volumetry is referred to as the “gold sandard” method of measuring volume. However,
this has practical limitations and other methods are availible. The aim of this systematic review was to evaluate the
peychometric properties of abermtive methods wed to amess hand cedema

Methods: A search of electronic bibliographic datatuses was undertaken for any studies published in English reporting
the psychometric svaluation of 2 method for mesuring hand cedema, in an aduk population with hand swelling from
surgery, trawma or stroke. The Conserwu-lnsed Stndards for the Sdection of health Memsurement nstruments
{COSMIMY checklist was used to evahiate the methodokogical quality

Results: Six studies met the inchsion criteria. Thres methods were identified assessing hand oedema: perometry, visual
inspection and the figure-of-sight tape mesure, all were compared to volumetry. Four different pepchometric properties
were asessed Studies scored fir or poor on COSMIN criteria. There is low-quality svidence supporting the use of the
figure-of-cight tape mesure to asses hand volume. The peometer systermatically overestimated volume and visual
estimation had poor sensitivity and specificity.

Discussion: The figure-of-sight tape measure is the best altermtive to volumetry for hand cedema Benefits include
reduced cost and time while having comparable reliability to the “gold standard”. Further reseanch is neaded to compare
rethods. i pathents with grester vartabiity of conditons and with bolsted dight oudwra. Visil don of hand
oedema is not recommended.

Keywords

Hand, oedema, amessment, cubeceme measures, volums

D raciivad T Apel T sccapoad: 11 jdy 1017

change over time. While it i3 best practice to maimtain

I e condistency of therapists between treatment sesaions,

Prolonged swelling has an impact on joint range of
mobion, soft e mobility, quality of scar tasue for-
mation, fumetion, strength, and sesthetica of the hand.
These factors may delay a patient's recovery, retum Lo
work and wsual activites of daily living and reguine
Trequent or increased oub-patient appointments.'
Assstament of hand cedema after stroke, sumery or
traw e offers valmble nfomation o the teating ther-
apiit about the effectivenss of cedema man agement
interverntion, adberencs to home thempy proprammeas”
amd activity level. Objective measures are particulardy
important in the curent sconomde climate to ensure
that fterventions and therapy time can be justified.
For this neason, meamune moed to not only be neliable
but abko responsdive to detect climcally important

in busy clics and regional undts, patients are often
seeit by multiple therapiis acrss thelr eplsode of
cane and therefore aseament tools are neaded with a
high level of inter- and tra-mter rebability.

The volumeter, which uwses Archimedes' princ ple of
water displacement,’ has been in exilence dnce the
1950* however, ils usage in therapy departments
appean o be redudng This method hes documented

Ve b of Hacld 5 i, Usbearilty of Bt Anglia, Maraich, UK
Mmus:uau.m of Bt Aaglla, Morwich, UK

Cior ricipe idlin § aasth or

Lo i . Ml S oo | o Hhailel St Winivaraley off Eicit Angglia, Tha
Quaans Bulifing, Morwich MR4 TT]L LK.
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Hand Therapy 22{4)

reliability and validity” and has amargin of emor of les
than 1%.% Bt s referred to as the “pold atsndard’ of
assemang hand volume when oodema & generalied to
the and and notisolated toa digit®; however, it & not
always a feasible method, for example where immersdon
of the kand n water s contramdicated due to wounds
or dresings. The wolumeter kit i3 abo expensive at
approdmately £300 and requires a lengthy set up to
engure the water i the volumeter is completely level
and a constant water lemperature & mamtained "
Furthermone, conasitency in positiomng the hand and
arm & esential and the meed to maintain a stll limb
may alw exclude some patents. ' Potential inereases in
pain from the dependent limb position and length of
time to allow all displaced water to be collacted are
further mitations.” The volumeter i often mpracti-
cal in busy clindc setiings where space 15 Hmdted and
Trequent hand oedema asssaments moed to be per-
fomed or in patients who have focal swelling bmited
to & simgle digit.

Alternative methods melude viswal inspection of the
pedematous hand and documenting a grade using ter-
minoky acceptable to that department such as mikd,
maderate and sevene for example. This subjective
asassament of hand volume & based on colowr and taut-
nesd of the skin and appearance of defined anstomcal
landmarks or ek thereof. Due to varying pencept jons.
of severity between clincans and difficulties with necall
betwesn semions with the same cincdan, visual inspec-
tionn alome may not be sufficent to gve an accurate
measurement of hand volume and an objective meas-
wrement of oodema needs to be perfomied.

Another alternative which i3 quicker and clheaper
15 using a tape measure in a dreemferential or fgure-
of-eight methed . This techmigue i3 simple and reprodu-
cible if used with standandized bndmarks and can be
uaed in the presence of wounds. The Hmitation with
the figune-of-elght method i3 s exchsion of the digits
a0 this may not be the method of cholos to e in caws
of isolted digital swelling as the placement of the tape
around the wrst and palm only measures the volume
of the negions covensd by the tape and does not
include digits.

Other methaods of determindng volume exdst such =
3D lbaser seanmers, ™Y 3D camera™ and perometer™
{an mfrared optoelectric measunne device). While
these methods ane not routinely wsed by hand thermpists
to measure oedema, information on ther application
amd paychometric properties coukl be tamfeable o
wae in chmical practice om the hand. The hand presents
a uwmgue challenp: when mexurng volume due to s
aleape and strcture sd this may mean some methods
are not sudtable to e

In light of the information presented above, the
rationale for conducting this systematic review was to

establish which cedema asesiment method has the
strodpet peychometric evidence.
The objectives of this systematic review were Lo

1. estabhish the curnent g uantity and quality of evidenos
ot ook destgmed to asmess hand cedema

2 evahmite the paychometric properties of theie tools

3 ddentify factors afecting the standandisation of
these took.

Methods

We conducted a sytematic meview usng PRISMA
(Preferred Reporting Ttems for Systemate Hevews
and Meta-Analyai) ncommendations.' ™

The followane electronic hibliographc databaswes were
seanched: The Coclrane Library (Wilsy InterSeeme),
MEDLIME (via Ovid), EMBASE (via Ovid), AMED
(via Owid)), CIMNAHL (via EBSO0), SPORTDEcus (via
EBSCO), PFEDo (Physotherapy Evidence Database) -
Aliied Health Evidence, Trial negites (Cochrane
Central Regiater of Controlld Triak [CENTRAL] and
WHO Intemational Chmcal Triak Regatry Platfomm)
fromm inception to Manch 2017 wene searched using the
terimdd “Hand”, ‘Edema”, Hand' adj “dee’, Tend' adj
“volume’, ‘peromater’. Additional shdies wene ssarched
fir by examiming the reference Bst of retreved shudies

Eligibiliy
Criterta for inchsion were: English langusge publica-
tomd reporting peychometre evaluation of an ases-
ment to mexure hand volume n an adult population
with hand cedema. Eligible forma o f hand cedema were
Tollowing surgery or trawma or from a daease or con-
dition aifscting the hand irespective of any treatment
wven (eg. stroke, lymphosdema), whene hand oedema
measurements an expresed as volume (ml), girth or
circumierence (ommm) or &8 a eventy descripbion.
Studies wene excluded if the paychometric evaluation
had been completed on healthy pamidpants only,
amimal studies, studies which asesed the wpper limb
and forearm in addition to the hamnd and studiess where
oedems wat mvestigated at an organ or cellular level

Screening

Ome meviewer (LM) nead the tiths of all citations
metrieved  from  electromic databege searches and
memoved all citations which wene not related to the
anseament of hand cedema. Abatracts of the remaintig
articles were screened to check for elighility by ome
reviewer (LM). Full text articks were obtamed for all
abatracts mesting the mclusion critera.
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Data extroction

Diata extraction of included studies was done by the
lead author (LM) wsing a purpodsely dedgned data
extraction form. This form summanzed details on
study desdgn, sample, mterventions, oulcomes, and
results. On ooccasdons when then was doubt over the
interpretation of the data being extracted, a scond
reviewer (CTH) also completad the data extraction mde-
pendently wsng the same form to venfy understanding
amd clarity of extracted data.

Assessment of methodological quality

The Consensus-based Standands for the selection of
health Measurement Tnstrsments checklist
(COSMIN'™ was wsed to evahmte the methodological
quality of the studies. This checklist was originally
designed for use in Health Related Patient Reported
Oubcomes (HE-PRO) but can be wed to evaluaie
other kinds of health measurement instruments such
as perfomance-baied tests and climeal rating scales.
The COSMIM clecklit & made of nine domains nelat-
ing to different poychometrde properties. Each atudy
wiad asesded wsing the relevant domain for the payeho-
metrc property being evahebed, 1.e. reliability, validity
of nespondvenss by the primary reviewer (LM). The
second reviewer ((TH) completed the checklist for twe
of the six incheded studies and the agreement between
the reviewen was checked o ensure condsten t grading
acri each domain for each study. Thene was 6%
agreement between primary and sscondary neviewer
on the selected two  studies, the ineonsstencie
in scores were settled with discussion and resulted n
100% agreement. Fach domain has betwesn 7 and
14 questions which am graded on a four-point rating
scale: ‘excellent’, “pood’, “fair’ or poor® according to the
descriplors gven under sach catepory. The lowest score
cow ts method B recommended to gve an overall qual-
ity judgement.

Included studies were grouped acconling to the
asmedament method wed: fpwne-of-eght, perometry
and visual mapection. This formed the bams of how
reqults were meported. Mets-analyds was not poss ble
because of hetemnpneity n mesmment tools, methods
or neporting of nesulis.

Results

Six studies met the includon crtera (see Figwne 1) and
wene included mothis eview.

A total of 243 participants were mcluded in the &
studies, with sample dzes ramgne from 24 o 85,
Participants had a ranpe of musculskeletal injuries,
burng, lymphoedema, post orthopaedic swgery or
cerebrovascular aosident (CVA)L Only one stwdy™

whed @ healthy comparison group when aseisdng the
relability of the perometer in women with and without
Iy phaoedema.

Three methods of mamamg cedema were used:
fgure-of-sight tape measune, perometer awd visual
obdervations by cimicans. All were compared with
volumetry as the ‘pokl standard’ method, as this has
excellent intra- and interrater rebability (FOC 0.9,
respectively)®

Fourstudies™ ™ maessed the rebiability of the figure-
af-eght comparne it to the volwmeter; however, not all
statitical neulls were reported. Leard et al™ also
aseiaad the respontdvenes of these two methods of
ashesa g oo e,

Ome study™ asesed the reliability of wsing visual
inpection compared to volumetsy, and one atudy™
evahmated the reliability of the perometer compansd to
the wolwmeter.

Four studies'™™ amesed critedon-related validity
and, along with Leard et al™ ako mvestigated meas-
wrement ermor of thelr resgpective cedema asmesment
toonks. See Table 1 for an overview of the stwdies and
the peychometne properties they asesed.

The reulis ane presented acoonding to the messune-
mit tosol waed. Tables 2 to § show the quality rabing
table for each peychometrc property study wane the
COSMIN checkhst.

Perometer

Lee et al'® msessed 20 women with and X women
without lymphoedema of the kand and reported rebi-
ability data both for subgroups and the whole group.
Excellent inter- and mira-rater rebability was demon-
atrated for the perometer (FOC =0.99; 95% 1 0.%-
099 and BOC=0.99; 95% C1 0.98-0.99, respectively).
Similarly, excellent mter- and intra-rater relability
(ICC =099) was observed for the two subgroupa.
Then was no sdpmificant diference between messune-
ments taken by different mters or betwesn the two
measurements taken by tester 1. While Lee et al™
wave confidence interval with ther BOCs they did not
report the standard emor of messurement { SEM) which
wives an absol be index of reliability rather than a nela-
tive measure of relability.

However, the perometer gystemat cally overestimated
hand volume by a mean of 24ml compansd with the
vaolmmeter. Mean hand volmme o= 3 women without
lymphosdema) & 380ml which equates toa 6% overesti-
mation in volume., While the perometer has excellent
inter- and intra-rater reliability comparable to the gold
standand volumeter and a very good concondance cor-
relation, calibration Baues lod to 2 6% ovensstimation
and therefore the two methods for measuring hand
vinlume should not be wed miterchanpeahly.

Appendix

306



Appendix

156 Hand Therany 22i4)
i
Rty il il g b dat i
i dam ehiny M dugicate
=354
e, devrrand Aol wrnclicdind
[T ] = =31
p— 1]
Frall- et aeticha s Pl | i s aaciodad]
Fo T aligibiliny Wi Ao R =25]
g {m=32
& iy Ticign Al WAl b
= ey a5
l Soy ' Tl e 5
. Do ot 1l B 1
S inchodad i i e e ped
Ao T it gy FE B
[ PR o Y] Dol e o
= =g]
5

Figure |. PRISMA 2009 fiow dagmam.

Table . Ovwerview of noeded sodies, cobon, sssesoment ool and pepchom emric propentes gosecoed

Peprivnmetric properses
Auhors Pr yype Todls assecosd FE- S 1]
Post eral® B8 hands pos firse Ol Wisual nspecson v solemerer Pedalndiry
Lmrd et ad ™ 13 hands post omumafsu gy Figure-of.sight v wolumemr Roediabdiry, criverion valkdicy,
ITHESES LINSTHEN T ST
Drerwey e al® 33 bum edhands Figure-of-esght vs wolumewmr Poeliabdiry. crivenon valdiy,
ITHESES LINESTIEN T T
Lmrd e ad ™ 15 hands post oraumalse rgery Fegrare-of. sight vs wolum emr Pueliabdiry, resspeon sheerics . maas-
WNETHNL SO
Lee et al'® M) hands with and 20 hands Perometer s wolumeter Peliabdiry, criverion valdicy,
without kmphaedema ITHESES LINESTHEN T T
Borteidc ezal™ ‘M hands with lymphoedema Fegure-of- sight ws wollumemr Foediabdiry, criverion valkdicy,
ITHESES LN T e

TVl ewrabrova e aoddine

307



Miler &t al, 157

Table 2. COSMIN quolity ascecom ent table - Abeolim: smor: Absolore s

“Worst

sooine
Soodplquessonma | 2 3 4 5 & T 8 E] o coums”
Leard et al ™ MM MA Far  Ewoellent Becellen ool [SOSOEwcSen Ewcelern Far Ewcelent Fair
Leard e al ™ Moh toh e ooty Eucelen: Excelien: [Boodl|Excellet Evcellen Far Excelen: [N
Dewey et al ™' MM MA Far  Ewoellent Becellern ool [BOS@MEwcSen Ewcelern Far  Ewcelent Fair
Lee eral HUh A Far  Ewollen: Ewcellent Ewcelien: [BOo@MEwceliert Evcellert Far Excelent Fair
Bortrrenck eral™ M WA [JErcSen Excelew Bocolern [GESEIJExcelert Eocellent Far Excelew [

1. Wvas the peroenage of mssng e gaen?

1. Wvas there a descripoon of how missing mems were handied!

3_Wvas dhe somple sive incloded in the amalyss o dequos!

4. Were there o beast I measuremens !

5 ¥vere the adminksorariorns independent!

&.'WWas the tme intervall saced!

T Wviare the pathents smble nthe noerim period on the coenaa © be measured!

B_'Wax dhe teme voerval ap prop niaoe!

9. Wvigre dhe mst condisions smilar for bodh messurements! Eg. gpe of adminisomtion, emdnonmen . nsonactions

10 Yiere there ary imponant faws in e design or methods of de sude

10 For CTT: YWas the smnderd smor of measorem ent (SEM), smalesr deveomble change (SDC) or Imis of agresment (Lo )
Caleulmed!

DO & SRl itanderdi for S dalastian of haalth it s

Table 3. COSMIN quolity ascecom et table - Falohiling

SedplDumden Froem
Ma 13 4 5 1 7T 8 ] [T [+ 13 14 coune”
Lot w ™ rin rit [t Erelin Encdlan: R R Ewdin Far Emdue b o run [EE
Doowey ™' A MM Faie  Excalin: Exelu Fair Far  Fir  Exdia Far Bcdue M4 MR A Fai
Peae w o™ ML B Excallre Excallme Fir Rk Far N Escaloe Exallie
Borthwick o o™ M MIA Exallare Excallme Excaline Exoloe Fair Exdlare NA NS A

Lo ™ BUA B fir Evealnt Ewulue Ewedlt GES) Belm: Ewdie Far Bwdiee M8 NS NS R

[ N M4 Faie Excalene ERMIIIFur Good Fais i Bcdie M Pl MA Fale

1. Wi the pa e of miding baed gea!

L Wi ehare & dederipdon of how miding e were handad!

3. Wi the mepl dite induded in fe el e !

A W e bt e e el !

5. Ware the sdrinieratons independend!

& Wi eha e it val i)

7. Ware paanti iskie i e inferie paricd of e condred o B e ared
B Wici the s inder val spprepeinm!

. Wre tha e conditiond dmiler for Bk maaunasan!
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Table 4. COSMIN qualty assexsment mble - Cricenon aldicy

“Waorst

soine
Srudy! Question Ma || 2 k| 4 5 5 T oS’
Dewey etal® BA BlA Fasr Excelient Fasr Excellern PAA Fair
Post exal®™ HiA HiA Bood | Encclent Excelient Exzelern [ [
Bortwide et al = HiA Mk [ [N Fair Exzelen Ty [Poor |
Lerd ez o™ A A Fair Excefient Fair Excelern A Fair
Lee et BA BlA Fasr Excelient Fasr Excellern PAIA Fair

15 Was the percenoge of missing items geen!
14 Was there o description of how mis sing oems wene hond led !
17 'Was the sample ske induded in the anabpis adequa e

18 Can the oriterkon wsed or emplbped be conskdered @ 2 resonable ‘god smndard™t

1'% Were dhere any imponant faws in e design or methods of the sudy!

20 For momtnume sones Yyere omeasons, o the ara under the receies opeanng orse clookaned!
2. For dichotomos soores VWine sensitiity and speciiciy denermined!

COFHP comandin-biaed favderd b S ddeedon of haalh madurara imsurmd

Lee et " commented on the potential Bawe of the
penmeter being its inability to discrimmnate mterdig tal
apace and thenefone it interprets this space as volume
amd tnclwdes it in the overall volume mesuement. It
may ako be difficult for some patients to maintat a
atatic position over the period required to complete the
assmament and therefore a dight dhft of the hand may
alao result in an oversstimation of the actual volume.

This study™ scored ‘fair' overall acroas abaoiute
error, relability amd criterion validity catepories of
the COSMIN quality asessment.

Yisual inspection
Viual observations were camied out by experenced
therapists durmg a 1-h consultation for post-stroke
amnfland  problems.  The  therapists  clasified  the
amount of hand sweline observed during visual inspec-
tiom as being nil, minor or sevens. Post et al ™ asmesned
88 hands after their fist stroke. While the authors claim
there was “a clear nelations hip between the asesment by
the physical therapists and the adjsted volime soones’
{mean volumeter sares wene adiusted from the popula-
tio data), the remlts actually indicate a ek of agree-
ment between chrcal and volumetnc asesment of
oedema A 67% agreement was found between clssdfl-
cation of cedera by therapie and the volumeter. A
Kappa valwe of 0.34 lghlehis a fair level of agreement.
Howaver, no confidence mtervals wen provided.
Although Poat et al™ did not report senstivity and
apecifcity, these have been caleulated from the data
provided. Caleulations wene completed by authoms
LM and CTH. Sensitivity of visual inspection by ther-
apiats was T4% indicating that in 26 patents, therapiss

mised oedems wEng this techmique. In 76% (22/29) of
caied, the therapist reported cedema, the volmeter
alap agreed. Therapists chmcal judgement class fed
only 4.5% (n=4) of the group as having major
oedema when the volumeter resulis show that actwally
15.5% of the group wen in this catepory.

Specificity of visual mspection was 63%, meaning
that i 63% (3744) of cases, the therapit reported
i awel B, the volumeter also agreed. Therapias’ clin-
cal judgement clasified 40% of the population (n=44)
@ having no oedema, whensas the volumeter resubs
indicate only 22% of the group had no oedenra.

This study scored “fair’ on the COSMIN guality
mmasiament i both erterion validity and rebability
cabig e

Acrds the two catepories scores of fair, pood or
excellent were given for each question. Howewver, in
bight of the ek of senstivity and specificity caleula-
tioms, this hrowght the overall ratine down to poor.

Figure-of-eight tape measure

Thene wene sight vadations in the methods wed to
adminater the fpure-of-eght sesiment between the
four studies™ and often some details were not ade-
queately documented.

Leard et al 5™ paper reports completing intra-rater
reliability asessment for the feure-of-eght; however, it
actually only documents inter-rater neliability resul s

Intraclas cornelation coefficents (TOCS) for intm-
rater reliability ramped between 089 and 0099 acros
the thiee shwdies (Leard et al™ did not meport ntm-
rater rneliability) demonstrating excellent levek of
imtra-rater nelabiity with the fgure-of-sight method.
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Standard Error of the Mean (SEM) manped between
0.28 and 0.70em across the three studies™ ™ which
documented this.

High inter-rater rebability was abko demonstrated
acrodd the Tour studies with an BOC ranee of (L84
0.9, and SEM range of 0.28-0.Tlem. The study
wiich reported the highest BOC of 008™ also reported
the smallest SEM of 028 cm, and the same was true for
the reverse of thiz, 086 BOC and 0.71 em SEM

Leard et a1 > also asmesed the nsponsivenss of the
figure-of-eight compansd to the volumeter widch
demomatrated stmilarly small  efect  sies  (ESs)
(ES=028 for fgure-of-sight and ES=0.19 for volu-
meter) highlighting that the ahility of the tools to
detect changes i hand volume over ime is comparahble
but shghtly favours the figure-of-eight. When reporting
the standardized response mean (SEM), however, the
Tigure-of-eight had a slghtly kower value (SEM =057)
than the volumeter (SEM =1.04) which contrasts with
the ES:. As no summary statitis were given, we ane
unahble to rephcate the analyes to venfy thess remwlis

Of the four studies which wsed the figure-of-sight,
tw scored poor— and two far™ mn the COSMIN
quality eval uation tool.

Discussion

The aims of this systematic review wene to eview the
quality and qusntity of cument evidence on the paycho-
metric  properties of methods for asesang hand
oedema and identily facton which may affect the stand-
ardiation of theie methods when wsed on the hand. A
discussion of the fndings and implications for practios
will be presented in this section .

Thoe review Towmnd limd ted Low-guality evi dence to sup-
port the wse of the fpune-of-sght tape mexume o ases
hand voleme in patents with acute or chrome cedema
from a trawmatic, lymphatic or neurokegical cause,

‘Wihile the perometer had smilar level of relabality
to that of the “gold standand’ volumeter, it showed a
systematic ovenestimation which equated to 6% of total
hand voheme b ghlighting it tnoom pabi bility to be wed
interchangeably with the volumeter. Bauwes amwnd
hamd posdtion and accuraey of the inframd beam o
discriminate hand volume and space contributed to
the overestimation of hamd voleme.

Visual indpection had a fair level of agreement with
the volumeter. However, results show that viuwal
imapaction may mis some patients with oedema and
wrongly diagnode some patients as having cedema.

Assessment of methodological quality
The COSMIN™ checklist was wed to ases the me th-
odolegical quality of the studies. Tt was developed

spocifically to asmes health-related patient-rated out-
come mexures (HE-PRO). These scales or question-
naines are often made up of several items designed to
measure a latent construct. Therefone, some e tions
amd questions of the checkbst are nol appropriate
when evaluating mesures. of 2 dngle domain swch =
heand violwme.

The current aortitg sysbem works on a 4p ot rating
acake: encellent, good, Tair and poor. This was adapted
from a dichotomous nesponse option  (yes/no) and
accounts for some of the ismues with scorimg. In the
majority of questions, there ane descriptors wnder
each rabing which qualifies what the paper must
meport i onder to acheve that rating. Howewver, in
e caied, descrptors have not been inchuded.

I these cases, the mising *good’ and “far’ descrip-
s wene approprate as the guestion relabed to the
completion of statitical tests which warmant only a
yesi, (emcellent) or no (poor) andwer. Howewver, in some
imstances, the gap or dilference between descriptons
seemied arbitrary and often it 8 difficult to find the
modt appropriate scone basesd on the deseripiions
wven to accurately reflect the quality of the paper.
The working group who developed the 4-point rating
scale report, that for some questions, it was not posaible
toy dhefime four different nesponse opbions

A worst scone counts me hod 13 wsed to gve an over-
all quality rating for each measurement propery. A poor
ae0ne O any one item 6 thus condiderad to nepresent a
fatal flaw ** Other mahods of scoring have been con-
aderad™*® and whilke the overall sore & often lower
than the subjective judgement of the marker, this
method has been agreed, following a Delpld consensus
study™® to be the moat appropriate The scoring malod,
hawever, & arbitrary and the vabdity and neliability of
the current recomme nded sconne sysem have not been
investigated ™ Despite the bmitations of this ertical
evaluation tool, it & the only standandized rating ool
which can be applied to health-related chrctanderived
meagiement s tramants.

Sample size

Four atudies'* ™ qepred ‘fair’ in all messurement
properties msessed. Borthwick et & ™ and Leard
et al ™ seored poor acnss all tee messurement prop-
erties aasssed (rebability, entedon vabdity and mess-
unement ermor). Both studies sconed ‘poor’ based o a
ange item — adequate sample stee. Indicative sample
amed ane given & a guide for each response option
based on a ‘ruke of thumb';™ however, authors report
theat defindtions of an ‘adequate’ sample stee may differ
depending on the dtustion and that markers showld
have the fexibility to adapt the scoring aystem
bated om their own application. This explams why
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certain items do not have specific crteda, such = the
time between assssments in fest-retest evalwation.
Whik this fesdbility is uwseful to ensure the scorng
syElem B representative of & particular instrwment sd
s setting, it may cause Bawes negarding the standand-
isation of the checklist's scortng system and compan son
etween markers and acroas papers.

Factors affecting standardisation
Perometer

Incormeet limb pod tion has been deseribed = the main
resion for the poor accuracy of the volume messune-
meit obixdned by the perometer. This has been previ-
owly decumented.”™ Stanton et & report that
large measumement ermors oocumed when the Bmb was
nol perpendicular to the bser beam. Lee et al™
attempted to reduce measurement error aristing from
limb postion by enunng all patients held thedr digts
tightly together including the thumb chde against the
imdex foger. The perometer, however, viewed the lnd
as an elliptical object and mcluded intendigtal air
apaces a4 Maue and therefore this was mcluded in the
overall volume.

Inter- and intra-rater rebability was lower for the
sub-group of 20 women without lymphoedema in this
study. When a hand is swollen (such 2 m lymplos-
dema), it takes on mome of an triadal ellipaodd shape
and thus the laer beams cannot detect the dimindshed
or absent interdigital air space: resulting in greater neli-
ability measunes for patents with swelling than those
withaout.

Lee et &' highlight that the perometer has advan-
tages over the water displacement method in that it can
be used on patients with skin conditions and open
wolids where using the volumeter may not be feaible.
Ttis much quicker to admintiter and requires less set up
time; however, the meas ement errors desen bed above
ame not isolated to the kand. Man etal ™ report that the
anghe of the knee could affect the volume messune by up
to 11% using the perometer. It {8 possble that even
with a standardized protocol and Bmb position, the
uwmque podtion of the thumb in a frontal plane
makes optoelectric imagne unnttable for we on the
hand when sseming volume. While a Eghtwelght and
portable version of the perometer exdata, the standand
version woukl require a permanent space in a chimcal
setting and costs between £10,000 and 15000 depend-
iy on the model.

The type of tape measure may also alfect the accuracy
of the measurements obtated. Retmctable measures

may have maore ‘give’ to them and can be pulled tighter.
Particulady i oedematous hands, the danger & that
while comoen trating o kcating anat omical landmarks
1o achieve accurate tape placement, the tension being
applied can actually diplice oedematous tsue.
Education, practos amd standardised protocok for
admitstration may reduce this dak, sueh as tho s pro-
vided by the American Society of Hand Therapiia

Timing of
Poat et al™ kighlight a limitation of their study as
being the time between mseisments. Median time
between climcal evaluation and wolumet e asesment
was deven days. They report that tme betwesn aiaess-
ments did wot influence resulis. However, it was shown
that viual ingpection may underestimate the muwmber
of patents with cedema and overestimate the muwmber
of patents without cedema. As the clidcal evalu-
ation was performed first, the oedema could have
improved spontaneousdy of womened by the time
the volumetnc asesment took place seven days later.
The authoms do not report what, if any, therapy inter-
ventions took place during the seven days which may
aceount for a change m volwme. A higher kevel of agnes-
ment with chnical evaluation could have been observed
if the vohrmetne saesaments wene completed at a more
approprate tme, that & on the same day to the cimeal
eviahea tion.

Patient-roted outcome megsures

To the best of the authors’ knowledge, there are no
patient-rated oubcome measwnes curnently being wed
which ases or grade swelling from the patient’s per-
ceplion. Although cedema 8 an observable condition
which can be measred by the clitcan wing a tape
measure of volumeter, it & also a subjective comndition,
like pain, whene a patient may feel presaune or Hghtness
which limits full movement from oedema even i this
swelling & not detectable to the eve. It would be uwseful
to maesm the melabonhip between a chndcan-denved
measure such 3 the heune-of-eght method or volu-
meter and a pabient-rated outcome memune wiich
prades thelr perosption of the swelling. This could be
a valuable and time efficent method of evalsting trea -
ment efectivenss from the patient's perspective wiich
could compliment clidcan-derived ssewments and
help to establish & mindmally important diffenence for
apecific diagnostic subgrowps.

Location of cedema

Cireumferential mesunements may be the only option
for measunng digtal swellng however, in ansas wihere
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baomy landmarks do not exdst such as the mid forearm,
placement of the tape measure can vary between ther-
apiats even when the location has been documented.
In the hand, Maihafer et al® arpued that the fpwre-
of-sght method i better able to capture hand volme
than dngde joint or singhe plane measures, which do not
adequately reflact volume or ater; however, their
atudy waed a healthy cohort with no hand oedema
Siudhies, which have companesd o ewmferent al measnes
with the volumeter in lymphosdems patients with
upper limb cedema have not mcluded crcumfierential
meamurements of the hend """ Previous studis
investigating  the paychometde propertes  of  the
fipure-of-eight tape messure in companson to the volu-
meter inchided patients with diverse hand and wrist
trawma but often do not specily the exact location of
oedern ** Whil previows studies have reported the
figure-of-elght tape measurement method 15 28 reliable
as the volmmeter® these only wed a healthy cohort
without hand oedema and therefon the wngue lhal-
lemges of stsestng 3 hand with incresed fukd may
not be capiuned.

Limitations of the review

Thizs systematic mview hax a number of Bmitations.
Fimtly, the included studies focus on hand oedema
only. While methods swch a3 volumetry, perometry and
viawal inspection will take mnto account sweling of the
dig i as well a3 the hand, the fewre-of-eght method neg-
locts the digits and thenefone could mot be usal in sl bed
T awelling. Cincumfoential measurement of digits
which ane wed when asessdne soled digt swellng
wi not a method deseribed in the selocted papers.

The volwmeter also includes volume of the wist and
distal forearm aloneg with the hand and digits, whereas
the figure-of-sight stars at the wlnar and radial stylodd
amd does ot take mio account the presence of any
swelling at the proximal wrst and distal foream. The
inclusdon critena for this systematic review specfbed
hand cedema only; however, as the volumeter was
uaed & the comparator in all studies, it is feasible, par-
ticularly i patents with lwnphosdema ™~ stroke™
and bums™ that the swelling extended into the am
amd that this may have been mcluded m volumetdc
agsesiament but not m the feure-of-sght meaarements.
It is also unclear from the literature whene the exact cut-
ol podnt for the perometer's lser beam i3 on the hand
or wrist and i the dlinicans based their viswal evalu-
ation o the hamd only or included the wrist or forearm.

Amol her lmitation coukd be the generalizabbity of the
resulta, While it appears the nsults are generalizable to
therapists with varying levels of experencs, due to the
limited s ber of pape s mesting the melusion eriteda,
the resulis may not be gemeraliable to patients with

different hand conditions or i different setines swch
@ chromde, rehabditation or very acute phase of tedema

Conclusion

Baed on a review of the curnent evidenos, the fgure-of-
eight vedems assmament B the bt altermative to the
volumeter. It has compamable reltability to the cument
wold standard, the volumeter. However, rephcating stu-
dies with a larger number of participants with greater
varability of conditions are needed. The perometer &
apendve and prome [ mesumement emors resulting in
eaggerabed oedems mesurements. Many departments
may not have acces o a volumeter and the submersdon
af the hed may not bea feasble opbion in the presemos
af wounds or dresanes. However, the tamporary nemoval
ar meduction of dresne o saes cadema with a tape
meziune 8 a feadble option which offers therapists a
aquick, cheap, and ample method of objectivdy asesne
hand volume. The we of a protecol & eeommendead to
incheaie frter- aind intra-rater rebability. Vil estina-
Homs should be avosded mven the poor fintra- and inier-
rater rebahbdlity and correlation with objedive meaares.
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of

Facuilty of Medicine and Health Sciences Research Ethics Committee

EA

Unliversity of East Anghia
eann Resesrch & Entarpdiss Servces
:;sc % Mlor REN West rsgu
Universky of East Angla
Norwich
NR4 TTJ

Emal: trh.ethicsfluea.ac uk
Cirect Digl 44 (0) 1603 53 1720

Wiy Mg faw e 2c oK
9.12.15

Dear Leanna,

Title: The treatment of sub-acute hand oedema post trauma- an online survey
Ref: 20152016 - 23

The submission of your research proposal was discussed at a virtual meeting of the Faculty Research Ethics
Committee

Tha Committee wera happy to approve your application in principle but have the following concems for your
main study which they would like you 1o address and amend accordingly:

1. Q8 of the survay - how many patients do you treat - she has include <2 patisnts per waek which
would exclde them from taking part as per Inclusion criteria.
2 We would Ske the PIS to include
o astaternent stating then participant can withdraw at eny stage and how 1o go about doing
that.
o Reminding participants that use of emai boc will keep their addresses confidently ( 2 good
point in the proposal).
3. We need to see a ‘thanks bul no thanks letter” if people expressed an interest then not selecled

In addition the protocol discusses a sub group of participants, self-selected as “experts’ to carry out a Delphi
exercise, There is not associated PIS, consent form or other paperwerk,
You may wish o submi this as an extension later, of resoive this in the curent submission

The PIS sheuld include
« Estmated length of consensus study,
*  how trequently they will be contacted,
* length of tima they wil have to response te Leanne’s email,
¢ EL3NNG My CaN WIATaw oM consénsus study,
* Reminding participants that use of emall boo will keep their addresses confidently | a good pont in
the propossl).
In adattion to the usual details

Plaase write to me onca you have resolvediciarified the above issues. | raquire documentation confirming
that you have comglied with the Committee’s requirements. The Commitee have reguestad that you datsil
the changes below the ralevant point on the taxt in this letter 2nd 2lso include your amendments as 2 lracked
change within your application/proposal The revisions to your application can be considered by Chair's
action rather than go to a committee meeting, which means that the above documentation can be
resubmitted at any tme. Pleasa could you send your revisions to me as an attachment in an emall &s this will
epeed up the decision making process,

Az your project does not hawe ethics approval until the above issuss have been resslved, | want to remind
¥ou that you should not be undertaking your research project until you have ethical agaraval by tha Faculty
Research Ethics Committes. Planning on the project or literature based slements can sill txke placa but not
th ressearch involving the above ethical issues, This is to ensure that you and your ressarch are insurad by
ihs Lnivarsity and that your research is undertaken within the Uriversity's ‘Guidelines on Good Pracice in
Ressarch’ approved by Senate in February 2012,

Yours smcersly

(252

Mark Wilkingan
Chair FliH Research Elhics Committesn
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Dear Mark,

Title: The treatment of sub-acute hand cedema post trauma- an online survey
Ref: 20152016 - 23

Many thanks for your letter dated 9.12.15 regarding the ethical approval for the above study.

I have responded to each point raised below with further clarfication or amendments to the
onginal documentation and have attached this with this e-mail.

1}). Q6 of the survey - how many patients do you treat - <2 patients per week is
included which would exclude them from taking part as per inclusion criteria.

The addition of <2 patients was included in this question as a further filter to ensure that only
therapizsts who regulary (at least 2 per week) treat patients with cedema are completing the
questionnaire. If a therapist choses this option they are directed to a disgualification page
which (see below). This disqualification page is not specific to the particular reason for
disqualification from the survey as the programme (Survey Monkey) does not allow for
multiple disqualification pages.

— T R e b Y
o ][R |.- ke _ | - Dlenpuipmg |.- .|_|-:_:\

N

m Thes Ipsatmend of upper limb subsaculs hand cedema poal iraume- caline sureey of dinical
practiae

Tresni v WE MRA of LT ISES i 10 ey
T rusgorsns Pou hiave v s Hust you o sgols o contmes
F g e N 4. P 0D SIS L1 T vy O e

My A K e B

LeamE U
FE-FUHEE Chnkcal Cocioral Ressasch Flion
Ly S B AT
Lsnre s B SE
LS ]

| feel this additional verification process is necessary to ensure that therapist with the
specified level of knowledge and experience are completing the survey.
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2). We would like the PIS to include
= a statement stating the participant can withdraw at any stage and how
to go about doing that.
= Reminding participants that use of email bec will keep their addresses
confidential (a good point in the proposal).

2 sentences have been added to the PIS to fulfil the above points:

Do | have to participate?

Mo, it is entirely your decizion if you wish to take part in this study. If you decide not to take
part or wish to withdraw from the study at any point yvou may do so by simply exiting {closing
down) the online survey without submitting your resulis.

Will my taking part in the study be kept confidential?

Yes, we will follow ethical and legal practice. We will not ask for any personal information
and your responses will be anonymous. The link o the cnline survey will be attached to a
BAHT E-Bulletin as well as on the BAHT website for members to click on the link in order to
access the survey. The link may also be sent to your e-mail address in a special edifion e-
bulletin by the BAHT secretary, in this case, we will engure that yours and other members e-
mail addresses are not displayed by using the bee (blind carbon copy) function.

3). We need to see a “thanks but no thanks letter” if people express an interest then
are not selected

I am unclear if you are referring to the online survey or the Delphi study with this point. A
“thanks but no thanks letter” would not be appropriate for the online survey as | will not be
“selecting” therapists to complete the survey, it will be made available to the entire
membership.

In relaticn to the Delphi study there are 2 reasons why a therapist may not be selected if
they express an interest: they do not meet the eligibility criteria or | have reached the
required number of volunteers already.

| have drafted a letter to this effect and attached it to thizs e-mail. The relevant option will be
selected when sending the letter and the other option will be deleted so ensure the response
letter is specific to the individual recipient.

4). In addition, the protocol discusses a sub group of participants, self-selected as
“experts” to carry out a Delphi exercise, There is no associated PIS, consent form or
other paperwork.

Aftached draft v1 (10.12.15) of the Delphi study PIS and consent form for your consideration.
These documents will be e-mailed to those participants who expressed an interest (from the
survey) in participating in the Delphi study.

| look forward to hearing back from.

Yours sincerely

Leanne Miller

MIHR/HEE Clinical Doctoral Research Fellow
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Faculty of Medicine and Health Sciences Research Ethics Committee

E\

University of East Anglia

Research & Enterprise Services

. Wast Office (Science Buikding)

Leanne Milier University of East Anglia
HSC Norwich Research Park
Nonwich, NR4 7TJ

Telephone: +44 (0) 1603 591720
Emait fmh.ethics@ues ac.uk

Web: www.uag,ac ukiresegrehandentarprise

16/12/115

Dear Leanng,

Title: The treatment of sub-acute hand oedema post trauma- an online survey
Ref: 20152016 - 23

The amendments to your above proposal have been considered by the Chair of the Faculty Research Ethics
Committee and we can confirm that your proposal has been approved.

Please could you ensure that any further amendments to either the protocol or documents submitted are
notified to us in advance and also that any adverse events which occur during your project are reported to

the Committee. Please could you also arrange to send us 2 report once your project is completed.

Yours sincerely,

24

Mark Wilkinson
Chair FMH Research Ethics Commitiee
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University of East Anglia

Invitation to participate in a research study

The treatment of sub-acute hand oedema post trauma- online survey of current practice.
Dear BAHT member,

We would like to invite you to take part in our research study. Before you decide whether
you would like to take part, we need to tell you what the study is about. Please take time to
read through this information. If you have any questions please do not hesitate to contact
the researcher, whose contact details are provided at the end of this letter.

What is the purpose of the study?

This study is being led by Leanne Miller, who is a qualified Occupational Therapist
specialising in Hand Therapy. This online survey of current practice forms part of a larger
programme of research which is being completed as part of a 4 year NIHR funded PhD
entitled “The treatment of sub-acute hand oedema post trauma”.

The purpose of this online survey is to establish current practices in assessing and treating
sub-acute oedema including: what advice is given to patients, the types of modalities used,
the frequency and duration of techniques implemented and tools used for evaluating
effectiveness.

Why have | been approached?

You have been approached to take part in this study as you are a member of the British
Association of Hand Therapists and have agreed to receive e-mails regarding BAHT activity
including research studies.

Do | have to participate?

No, it is entirely your decision if you wish to take part in this study. If you decide not to take
part or wish to withdraw from the study at any point you may do so by simply exiting
(closing down) the online survey without submitting your results.

What will happen if | agree to participate?

If you are willing to take part in this study it will involve completing an online survey (Survey
Monkey) which will take approximately 15-30 minutes, depending on your responses. This
can be done in one session or your responses can be saved for you to return and complete
the survey at a later time.

What are the possible disadvantages and risks to taking part?

We cannot identify any risks involved with taking part in this study. The only possible
disadvantage is that it will take 15-30 minutes of your time to complete.

321



Appendix

What are the possible benefits of taking part?

We cannot identify any direct benefits to you by taking part in this study, however your
guestionnaire responses will help us in determining current practices in assessing and
treating sub-acute oedema in patients with hand trauma and post-surgery. The information
you provide will also help us to develop a standard oedema management guideline.

Will my taking part in the study be kept confidential?

Yes, we will follow ethical and legal practice. We will not ask for any personal information
and your responses will be anonymous. The link to the online survey will be attached to a
BAHT E-Bulletin as well as on the BAHT website for members to click on the link in order to
access the survey. The link may also be sent to your e-mail address in a special edition e-
bulletin, in this case, we will ensure that yours and other members e-mail addresses are not
displayed by using the bcc (blind carbon copy) function.

What will happen to the results of this survey?

Primarily, the results of this online survey will contribute to a doctoral thesis. As well as this,
responses will also assist subsequent phases of the research programme, for example, a
Delphi Consensus method which will follow on from this survey. The results will also inform
the “standard” care arm of a pilot randomized controlled trial to be completed in 2017-
2018. We plan to publish the results in rehabilitation journals and to present at conferences.
These reports will not contain any names or details that would allow individual participants
to be identified.

Who is organising the research?

This study is being led by Leanne Miller who is a qualified Occupational Therapist
specialising in Hand Therapy and undertaking this study as part of a 4-year NIHR Clinical
Academic Training Fellowship (PhD) at the University of East Anglia. She is being supervised
by Dr. Christina Jerosch-Herold, Reader in Occupational Therapy and Professor Lee
Shepstone, Professor of Medical Statistics, at the UEA.

Who has reviewed the study?

Ethical approval has been sought from the University of East Anglia Research Ethics
Committee. This study has been reviewed and approved by the Faculty of Medicine and
Health REC. (UEA REC ref: 20152016 — 23)

What if there is a problem?

If you have a concern about any aspect of this study you should speak to the lead researcher
Leanne Miller (Tel. 01603 597206) who will do her best to answer your questions. If you
remain unhappy and wish to complain formally, you can do this by contacting the study
supervisor Christina Jerosch-Herold, at the University of East Anglia (01603 593316).

Where can | obtain further information?
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If you have further questions about the study and what participating would entail, please do
not hesitate to contact the lead researcher, Leanne Miller on 01603 597206 or
Leanne.miller@uea.ac.uk .

Thank you for reading this. If you wish to take part, please tick the “l agree” box on the
next page before proceeding to the survey.
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(This consent form will be made available online in survey monkey
and only once all statements have been checked will the
questionnaire be made available)

University of East Anglia

Consent form

Name of Researcher: Leanne Miller
Study title: The treatment of sub-acute hand oedema post trauma- online survey of current
practice.

Please read the following statements carefully and click each box separately. By
clicking the box you are agreeing to that point.

I confirm | have read and understood the Participant Information Sheet
version 1 dated 5.10.15

| understand that my participation is voluntary and that
I may withdraw from this study at any point without giving a reason.

I confirm that | have been given the opportunity to ask questions about the study.

I would like to participate in this research study

Please continue to the next page to start the online survey.
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Appendix K

Survey questionnaire (copied from SurveyMonkey questionnaire)
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The treatment of upper limb subacute hand cedema post trauma- online

survey of clinical practice

6. The Survey- participants demographics

The first page of questions are based on your professional background and level of experience. The
survey will then progress to asking you about how you freat and assess oedema.

* What is your profession? (Please tick only one option)
Occupational Tharapist
. Physiotherapist
Assistant Practitionesr
| OT/PT Assistant
| Other (please specify)
* What grade or band are you, based on NHS Agenda for Change. (Please tick only one option)
Band 3
" Band 4
| Band 5

Band 6

L

—

Band 7
Band 8

Other (pleasa spacity)

L

* How many years of hand therapy experience have you had? (Please tick only one option)
Lass than 2 years
. 2-5years
Y 6-10 years
 11-15 years

16-20 yeaars

More than 20 years

* How many patients, on average, do you treat, per week, that require some form of cedema
management? This can include new referrals and returning follow-up patients seen in the same
week. (Please tick only one option)

") Less than 2
) 35

Y B-10
11-20

More than 20

L
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Do you use isctoner/compression/oedema gloves to treat oedema in your clinical practice?

Yas

L

The treatment of upper limb subacute hand oedema post trauma- online

survey of clinical practice

8. Compression section

* You have identified that you use an isotoner/ compression /oedema glove in your clinical

When to wear the
glove?

When to remowve the
glove?

Freguancy of wear?
(minutes/hours)

Duration of wear?
(daysiweeks)

Precautions?

If you use any other
form of comprassion i.e
intermittent pneumatic
compression (IPC)
please tell us in the box

Do you use Coban wrap to treat oedema in your clinical practice?

| Yes

MNo

L

* You have identified that you use coban wrap in your clinical practice to treat cedema. What are
your instructions to your patient for......

Application? (mathod of
wrapping)

When to wearremove?

Freguancy?
(minutes/hours)

Duration? (days/weaks)

Precauticns?
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Do you use lycra digi sleeves to treat cedema in your clinical practice?

Yas

R

P

Mo

* You have identified that you use lycra digi sleeves in your clinical practice to treat oedema. What
are your instructions to your patients for........

Application of sleave?

When Lo wear/ramove
sleava?

Fragueancy of wear
(minutes'hours)

Duration of wear
(daysiweaks)

Precautions?

Do you use kinesiology tape to treat cedema in your clinical practice?

T

fas

| No

* You have identified that you use kinesiology tape in your clinical practice to treat oedema.
Please can you give further details....
What shape do you cut
the tape in ta?
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* What colour of tape do you offer your patient? (Please tick all that apply)

|:| Baige

(] Biack

[] Pink

D Blue

(] Green

[] Red

] Purple

[] Pattemn

[] Other (please specity)

* |f you only have 1 colour of tape, what colour is it?

* Do you believe that the colour of tape can influence its purpose?

* What are your instructions to your patient for......
Pre-application?

Tensioning the tape?

When to wearramova?

Freguancy of wear?
(minuteshours)

Duration of wear?
(daysiweaks)

Precautions?
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Do you use massage to treat oedema in your clinical practice’¥
Yas

T

Mo

* You have identified that you use massage in your clinical practice to treat cedema. Please can
you give us some more details on how you do this and/or how you instruct your patient to do
this themselves........

Yas No
Proximal to distal?
Distal o proximal
Light pressure
Firm prassure

Dy massage (without
craam/oil)

With cream/ail

* A few more questions about how often you advise massage?

Langth of tima
massaging (minutes)

How many times par
day?

For hiowr many
daysiweeks?

Do you use elevation to treat oedema in your clinical practice?
| Yas

oy

Mo
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* You have identified that you use elevation in your clinical practice to treat cedema. Please can
you give us more details on how you instruct your patient in this method?

Yas Mo
Do you advise the
usa of a sling
{Bedford or cloth) . 4
leollar and cuff?

Do you advise tha
arm should be above
the level of the heart?

Do you advise
axarcises whilst the
arm is alevated?

A few more questions about the use of elevation for oedema management...

Langth of time with
arm'hand elevated?
(minutes'hours per day)

For how many days?

Precautions?

Do you use manual lymph drainage/ modified manual lymph drainage (MLD) to treat oedema in
your clinical practice?

—

Yas

) No
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* ¥You have identified that you use manual lymph drainage (or a modified version) in your clinical
practice to treat oedema. Please can you give us some more details on how you do this and
what you advise your patient.

If you follow a
structurad formal
programme, please can
you give a refarance? If
not, please antar N/A

If you do not use all 3
tachniguas (wrapping,
breathing and
massage), pleasa tall
us what aspects you

usa’?

How often does the
patient parform this
technigua? (imas par
dayinumbar of days)

Do you use electrotherapy to treat oedema in your clinical practice ?

Yas

_‘.ND
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* You have identified that you use electrotherapy in your clinical practice to treat oedema. Please can
you let us know what modalities you use? (Please tick all that apply)

[] uirasound

|:| Interferantial therapy

[] Pulsed shortwave therapy

[] Laser therapy

[] High Voltage Pulsed Current (HVPC)

D Other (pleasa spacify)

* How often would you see your patient for these modalities? (Please tick only one option)
1 Daily
I Twice a weak

P

Waeakly

Fortnightly

e

P

Patients hire machines to complete at home as prescribed

| Other (pleasa spacify)

Do you use breathing exercises/techniques to treat oedema in your clinical practice?

Yas

| Mo
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* You have identified that you use breathing exercises in your clinical practice to treat cedema.
Please can you give us more details of what you advise your patients.

Depth of the breath?

Tachnigue (i.e
standing/sitting position
hand placement etc)?

Number of breaths?

Number of repatitions?

Do you use exercises to treat cedema in your clinical practice?
Yas

L

1 Mo

* You have identified that you use exercises in your clinical practice to treat oedema. Please can
you indicate what type of exercises you advise your patients. (Please tick all that apply)

(] Active exercises in elevation
|:| Active exercises in warm water
[] Active exercises with cryotherapy (ice or cold water)

[] Active exercises with contrast bathing
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* Plgase rank the following methods in terms of how likely you are to use them. 1= most likely, 10
= least likely. Please tick N/A if you do not use this method in your clinical practice and rank the
remaining options.

4| |eotonercompressionioedama glove T
| Cobanwrap CIN/A
4 | Lycra digi sleave s
L 4

4| Kinesiclogy tape LTS
5+ Massage T
& Elevation CIniA

Manual lymph drainage/ modified manual lymph drainage (combination of wrapping,

— O MiA
¥ | breathing exercises and massage)

% | Elecrotherapy WA
4| Breathing technigues O mia
%+ | Exercises O nia
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* Plgase rank these methods in terms of which you perceive to be the most effective. lrrespective
of whether you use these methods or not. 1= most effective 10=least effective

— lsotonaricomprassion'oadema glove

% Coban wrap

:. Lycra digi sleeve

5 Kinesiology tape

+  Massage

% Elevation

. Manual lymph drainaga’ modified manual lymph drainage (combination of wrapping, breathing
hl exarcises and massage)

®  Electrotherapy

% Breathing technigues

:- Exarcises
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* Please identify which of the following methods you have received training for?

Formal training i.e

axternal or
accredited course
Isotoner/comprassion/cadema -~
glove a
Coban wrap B
Lycra digi sleeve M
Kinesiology tape )
Massane )
Elevation ™

Manual lymph drainage/

Modified manual lymph

drainage (a combination of ]
wrapping, breathing exercises

and massaga)
Electrotherapy

Eraathing techniques )

Exercisas

In-sarvice teaching
with eolleagues

Mo formal or
imformal training
received, but | do
use this mathod

Appendix

MiA- | do not use
this methad in my
dlinical practice

* How do you routinely evaluate the effectiveness of your chosen cedema treatment/s? (Please tick all

that apply)

[] Retum to work

[ ] Functional assessment

("] Patient subjective account

(] Visual inspection

|:| Goniometry

(] Measuring tape

[] volumetry

D Patient rated outcome measure

("] strength (Grip/pinchimanual muscle testing)

[] Other (please specity)
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* You have identified that you use a measuring tape to assess oedema. Please identify which method
you use? (Please tick all that apply)

|:| Figura of &
D Circumfarantial

|:| Other (pleasa spacify)

* You have identified that you use volumetry to assess cedema. How do you do this?

What aguipment do you
need?

Describe your mathod?

* You have identified that you use a Patient Rated Outcome Measure to assess oedema. Please
identify which onels you use? (Please tick all that apply)

[] Patient Evaluation Measure- hand health profile (PEM)

D The Disability of the Arm, Shoulder and Hand (DASH) 30 itern measure
[] Quick-DASH- 11 item measure

D Canadian Occupational Performance Measura (COPM)

|:| Upper Extremity Functional Index

[] Patient Rated Wrist and Hand Evaluation (PRWHE)

D Michigan Hand Questionnaira (MHQ)

|:| Patient Outcome of Surgery (POS)

[] Other (please specity)

339



Appendix

Many thanks for completing this survey.
If you have any further comments which were not captured in the survey please feel free to add
them to the text box below.
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Appendix L

Ethical approval letters (Delphi) see also appendix H
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BRITISH ASSOCIATION
OF HAND THERAPISTS

15% October 2015

To Whom i May Concemn,

RE Study name: The treatment of sub-acute hand cedema post trauma- an online survey of
practice and Delphi Consensus Method
Researcher: Leanne Miller
Supervisors: Dr Christina Jerosch-Herold and Prof Lee Shepstone
Host: University of East Anglia

| confirm that the British Association of Hand Therapists gives permission for the above researcher
to distribute the approved electronic survey to cur members via the following means:

Quarterly email bulletin

Posting on the BAHT website (www.hand-therapy.co.uk)

Pasting on the BAHT facebook page

Posting on the BAHT twitter feed

Via the local interest group leads (contact detailes available on the public access section of
the BAHT website)

@ & ® & &

The BAHT secretary will distribute the survey link. Mone of the research team will have access to
individual members e-mail addresses.

We will require evidence of ethical approval before participating in this research.

Yours faithfully,

RN

Lisa Newington
Clinical Evidence Committee (Chair)
British Aszociation of Hand Therapists
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Appendix M
Consent form (Delphi)
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EA

University of East Anglia

Invitation to participate in a research study

The treatment of sub-acute hand oedema post trauma-
Delphi Consensus Method

Dear [INSERT NAME],

Many thanks for expressing an interest in this study. Before you decide whether you would
like to take part, we need to tell you what the study is about. Please take time to read
through this information. If you have any questions please do not hesitate to contact the
researcher, whose contact details are provided at the end of this letter.

What is the purpose of the study?

The purpose of this Delphi study is to develop consensus on best practice for hand oedema
interventions including the frequency, duration and instructions given to patient. It forms
part of a larger programme of research which includes the online survey of current practice
which you recently took part in. This part of the research will build on the responses
obtained in the survey, and, using a structured method of sequential questionnaires with a
group of experienced and knowledgeable “experts” we will be obtaining opinions on given
guestions in order to achieve agreement within the group.

Why have | been approached?

You have been approached to take part in this study as you are a member of the British
Association of Hand Therapists, you have recently completed an online survey of your
practice and from this have expressed an interest in taking part in this Delphi study and you
meet the eligibility criteria set for an “expert” member.

Do | have to participate?

No, it is entirely your decision if you wish to take part in this study. If you decide not to take
part or wish to withdraw from the study you may do so at any point and without giving a
reason, even if you have already contributed to previous rounds in the Delphi.

If this is the case and you wish to withdraw from further participation, you will need to send
an e-mail to the Principal Investigator, Leanne Miller to inform her, this will then ensure you
do not receive further e-mails relating to this study.

What will happen if | agree to participate?

If you are willing to take part in this study it will involve completing a series of web based
guestionnaires circulated to you by the Principal Investigator, who will act as the group
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facilitator to a panel of approximately 10 other hand therapy experts (who will remain
anonymous to each other) over a period of approximately 3 months (April to June 2016).

Communication will be internet based, an e-mail will be sent to you with a link to a Survey
Monkey questionnaire. You will be asked to complete this questionnaire, which will take
approximately 30 minutes, within a set timeframe, of approximately 2-3 weeks. This process
is classed as 1 round of the Delphi study.

There will be at least 2 rounds (and possibly up to 4 rounds depending on when the pre-
agreed level of consensus has been reached) of questionnaires where you will be asked to
comment on statements relating to the treatment of oedema, state how much you agree or
disagree with them or rank statements in order of (perceived) importance.

After each round the facilitator will analyse and collate the responses from the group of
experts, anonymise these and re-circulate this as a new version back to group for the next
round of questions. This way you will be able to receive feedback on the overall group
consensus.

The questionnaires for the next round, which will be also take approximately 30 minutes to
complete, will again ask you to make comments, state your level of agreement and will ask
specific details relating to frequency and duration of specific oedema management
interventions. The link to the questionnaires for subsequent rounds will be circulated
approximately 3-4 weeks after the previous round.

Full details will be given to each expert prior to each round and there will be an opportunity
to ask questions and clarify your understanding of the task before proceeding.

No face to face or phone communication will be required.
What are the possible disadvantages and risks to taking part?

We cannot identify any risks involved with taking part in this study. The only possible
disadvantage is that this will require approximately 30-45 minutes of your time per round.
There will be at least 2 rounds between April to June 2016. The questionnaire for each
round will have a time frame of at least 2 weeks in order for you to complete and submit
your responses.

What are the possible benefits of taking part?

We cannot identify any direct benefits to you by taking part in this study, however your
participation is an opportunity as an expert to contribute to an agreed standard guideline
for treating sub-acute oedema in patients with hand trauma and post-surgery. Your
participation can also be classed as research activity for your CPD portfolio.

Will my taking part in the study be kept confidential?

Yes, we will follow ethical and legal practice. We will not ask for any personal information
and your responses will be anonymous. Each participant will be issued with a unique ID
number to be used by the facilitator and the other participants. The bcc (blind carbon copy)
function will be used to ensure anonymity of the expert volunteers therefore you will not be
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able to see the e-mail addresses of the other participants and they will not be able to view
yours. All questionnaire responses will be anonymous. Any names, addresses and e-mail
addresses will be held securely by the principal investigator and on a password protected
computer.

All data will be stored securely after the competition of the project and be kept for 5 years
before being destroyed.

What will happen to the results of this survey?

Primarily, the results of this online survey will contribute to a doctoral thesis. As well as this,
responses will also assist subsequent phases of the research programme, for example the
results will inform the “standard” care arm of a pilot randomized controlled trial to be
completed in 2018. We plan to publish the results in rehabilitation journals and to present
at conferences. These reports will not contain any names or details that would allow
individual participants to be identified.

Who is organising the research?

This study is being led by Leanne Miller who is a qualified Occupational Therapist
specialising in Hand Therapy and undertaking this study as part of a 4-year NIHR Clinical
Academic Training Fellowship (PhD) at the University of East Anglia. She is being supervised
by Dr. Christina Jerosch-Herold, Reader in Occupational Therapy and Professor Lee
Shepstone, Professor of Medical Statistics, at the UEA.

Who has reviewed the study?

Ethical approval has been sought from the University of East Anglia Research Ethics
Committee. This study has been reviewed and approved by the Faculty of Medicine and
Health REC. (UEA REC reference number 20152016 - 23)

What if there is a problem?

If you have a concern about any aspect of this study you should speak to the lead researcher
Leanne Miller (Tel. 01603 597206) who will do her best to answer your questions. If you
remain unhappy and wish to complain formally, you can do this by contacting the study
supervisor Christina Jerosch-Herold, at the University of East Anglia (01603 593316).

Where can | obtain further information?

If you have further questions about the study and what participating would entail, please do
not hesitate to contact the lead researcher, Leanne Miller on 01603 597206 or
Leanne.miller@uea.ac.uk .
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Appendix N
Consent form (Delphi)
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EA

University of East Anglia

Consent form

Name of Researcher: Leanne Miller
Study title: The treatment of sub-acute hand oedema post trauma- Delphi Consensus
Method

Please read the following statements carefully and initial each box separately. By
initialling the box you are agreeing to that point.

| confirm | have read and understood the Participant Information Sheet
version 1 dated 10.12.15

| understand that my participation is voluntary and that
I may withdraw from this study at any point without giving a reason.

| confirm that | meet the “expert” eligibility criteria (refer to separate pdf)

I confirm that | have been given the opportunity to ask questions about the study

I would like to participate in this research study.

Once completed, please save this document as a pdf and e-mail it to Leanne Miller at
Leanne.miller@uea.ac.uk requesting a “Read Receipt” (if able).
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Appendix O

Delphi questionnaire for all rounds with responses (copied from SuveyMonkey)
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Co sion

Compression is used in various forms to treat oedema of the hand. In this section we are referring
to the use of an oedema glove.

‘@ When issuing an oedema glove for sub-acute hand oedema, you would instruct your patient to
wear it:

Please choose only one option.
During the daytime only (removing for hygiene)
During the night only
20-24 hours a day (removing for hygiense)
Intermittently during the day (for example; 2 hours on, 2 hours off)

Other (please specify)

"@ It is necessary to educate your patient on when the cedema glove can be womn and
when it should be removed. Please identify your level of agreement with the
following statement:

It is necessary to remove an oedema glove for certain activities such as:
hygiene or self-care (which may include scar massage), for wet or dirty
activities and to check the integrity of the skin but the glove should be worn
during exercises and function (if the glove does not hinder these activities) to
assist in pumping the cedema out of the hand.

If you partly agree or disagree with the statement you will be guided to a fresh page
where you have the opportunity to add you amended or alterative wording or
statement in a free text box.

| agree with staterment and would not change it
| partly agree with this statement but would suggest the following alterations

' | disagree with this statement and suggest the following alternative statement
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‘@ It is necessary to remove an oedema glove for certain activities such as:
hygiene or self-care (which may include scar massage), for wet or dirty
activities and to check the integrity of the skin but the glove should be worn
during exercises and function (if the glove does not hinder these activities) to
assist in pumping the cedema out of the hand.

Please add your amended or alternative statement here:

Appendix
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Compression

*G) When instructing your patients on the duration in which to wear their cedema glove, you advise it

should be worm:

Please choose only one option.

Until told atherwise by the therapist

“ Until the patients feels the swelling has subsided
| Upto 4 weeks post-surgery or frauma

Greater than 4 weeks post-surgeryfirauma

| Other (please specify)

4@ The patient may be warned of certain situations in which they must remove the glove. Under
what circumstances would you instruct your patient to remove the glove:

Choose all options that apply.

[[] ithe glove causes discomfort

[] i the fingertip colour changes to a blus/white/dark red

[ ] tthe skin becomes damagediiritated or shows a reaction
|:| If sensation becomes impaired or deteriorates

[[] other (please specify)
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Elevation

Elevation of the hand can be done by numerous methods. Some methods may be more appropriate
to use at certain times of the day or night and a combination of methods may be more baneficial.

4@ Listed below are examples of how the hand may be elevated. Please identify if you find the
method appropriate or not and when you would advise your patient to use this method.

Appropriate to use Appropriate o use Appropriate to use

during the daytime avemight gither day or night Mot appropriate
Elavating the hand = - n —,
with a Bradford sling '

Elevating the hand '
with a collar and cuff 4 - d

Elevating the hand
with a triangular clath ] ]
sling

Elavating the hand

adlively without it

being held in place

Elevating the hand .
on pillow's ~

Oither (please specify)
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‘@ Please state your level of agreement with this statement:

In the management of sub-acute hand cedema the hand should be elevated
(regardless of the method of elevating) above the level of the heart.

If you partly agree or disagree with the statement you will be guided to a fresh page
where you have the opportunity to add you amended or alterative wording or
statement in a free text box.

| agrea with staterment and would not change it
| partly agree with this statement but would suggest the following altterations

_/ | disagree with this statement and suggest the following alternative statement

Elevation

‘ In the management of sub-acute hand oedema the hand should be elevated
(regardless of the method of elevating) above the level of the heart.

Please add your amended or allerative stalement here:
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*® Please identify which statement you feel is most appropriate in relation to the "dose’ of
elevating the hand.

Please choose only one option.
. As much as possible during the day when the hand is not being used (function, hygiene etc)
7 As much as possible during the day and ovemight
| During exercises only
_/ For a specified period of time direcied by the therapist based on clinical need i.e 30-60 minutes at a time.

Pleassa justify your above response

Appendix
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‘@ There may be numerous reasons when it is necessary 1o stop or amend your advice
regarding elevation, some of these reasons are listed below.

Please state if you agree with each reason and if necessary add "other’ relevant
circumstances.

Yes- | agresa this is @ reason to stop or amend MNo- | do not agree with this as a reason to stop
advice about elevation or amend advice about elevation

If capillary refill of the - .
hand is compromised

If hand sensation

becomes impaired or E .
deteriorates from - 4
baseline

IF otivar

musculoskaletal

problams increased g )
[neckishoulderialbow

issues)

If swelling begins to — —
reduce

If elevation is
praventing safe [ )
functional use

Oither (please specify)
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Elevation

* In relation to the duration of hand elevation please identify which option you feel is most
appropriate.

Please choose only one option.

Until the patient feels the swelling has subsided
Until advised to stop by the therapist

 For 1-2 weeks

Batween 2-4 weaks

Crther (pleasa specify)
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‘@ For each aspect of this method please identify whether you agree or disagree with the
following statements.

If you partly agree or disagree with the statement you will have the opportunity to offer an
amended or alterative wording or statement. Free text boxes allow you to justify your

responses to guestions if needed.

When using massage for the management of sub-acute hand ocedema it should be

performed:
| partially agree with this | disagree with this statement
statemant but would suggest and would suggest the
| agree with this statement  the following alterations (use following attemative statement
and would not change it text box) {use text box)
In a distal to proximal
direction with light ",
preassure using = .
creams or oils
For approximately 10 '
minutes - - -
At least 3 times par - “ “
day ] ] ]
For & minimum af 2
JI A A

weaks

Please add your amended or alternative statement hare
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Kinesio

‘@ Do you use or have you received formal or informal training on kinesiology tape?
‘fas

No

Kinesiology
Tape

‘ Please identify if you agree or disagree with these statements relating to the pre-
application conditions for using kinesiology tape.

When using kinesiology tape for sub-acute hand oedema post trauma or
surgery it should be cut into a fan shape with a proximal anchor (refer to
picture below)

If you partly agree or disagree with the statement you will be guided to a fresh page
where you have the opportunity to add you amended or alterative wording or
statement in a free text box.

| agree with this statement and would not change it
| partly agree with this statement but would suggest the following amendments

| disagree with this statement and would suggest the following altemative statement

Kinesiology tape cut into fan shape.
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4 Please state your level of agreement with the following statement:

The tape should be applied to clean (no oils or creams, hair shaved if needed),
dry and unbroken skin.

If you partly agree or disagree with the statement you will be guided to a fresh page
where you have the opportunity to add you amended or alterative wording or
statement in a free text box.

| agree with staterent and would not change it
| | partly agree with this statement but would suggest the following alterations

| disagree with this staterment and would suggest the following altemative staterment

*® The tape should be applied to clean (no oils or creams, hair shaved if needed),
dry and unbroken skin.

Please add your amended or alterative stalement here:

Appendix
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Kinesio

‘ Please state your level of agreement with the following statement:
The colour of the tape does not influence its effects.

If you partly agree or disagree with the statement you will be guided to a fresh page
where you have the opportunity to add you amended or alterative wording or
statement in a free text box.

| agree with this statement and would not change it
/| partly agree with this staterment but would suggest the following alterations

| disagree with this statement and suggest the following alternative statement

‘ The colour of the tape does not influence its effects.

Please add your amended or allerative statement here:
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Kinesio

‘@ Please specify how much tension should be applied to the central portion (not ends) of the tape
when using for sub-acute hand cedema.

Choose only one option.
" Mo tension, also referred to as "papar-off tensian”
5-25% tension
| 2B-40% tension
Greater than 40% tension

Orher (pleasa specify)

‘® Please state your level of agreement with the following statement:
The anchor section of the tape should have no tension applied.

If you partly agree or disagree with the statement you will be guided to a fresh page
where you have the opportunity to add you amended or alterative wording or
statement in a free text box.

| agree with this staterment and would not change it
| partly agree with this staterment but would suggest the following atterations

| disagree with this statement and suggest the following alternative statement
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Kinesio

*@ The anchor section of the tape should have no tension applied.

Please add your amended or alternative statement here:

‘@ Please state your level of agreement with the following statement:

The tape should be worn full time until it starts to peel off the skin naturally
(approximately 3-5 days)

If you partly agree or disagree with the statement you will be guided to a fresh page
wheare you have the opportunity to add you amended or allerative wording or
statement in a free text box.

| agree with this statement and would not change it
. | partly agree with this statemeant but would suggest the following alterations

| disagres with this statement and suggest the following alternative statement
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*® The tape should be worn full time until it starts to peel off the skin naturally
(approximately 3-5 days).

Please add your amended or alternative statement here:

Kinesio

‘@ Please state your level of agreement with the following statement:

If a patients clinical status is stable and there have been no problems wearing
the tape, the skin should be given a rest day (24 hours) before re-application
(by therapist or patient)

If you partly agree or disagree with the statement you will be guided to a fresh page
where you have the opportunity to add you amended or alterative wording or
statement in a free text box.

| agree with this staterment and would nat change it
| partly agree with this statement but would suggest the following alberations

" | disagree with this statement and suggest the following atternative statement
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4 If a patients clinical status is stable and there have been no problems wearing
the tape, the skin should be given a rest day (24 hours) before re-application
(by therapist or patient).

Please add your amended or alterative stalement here:

Kinesio

+(E) Please choose one option which best describes the duration in which you
advise your patient wears the tape.

Until fold to discontinue by the therapist

Until the patient feels the swelling has subsided
1-2 weeks

2-4 weeks

Crtver (please specify)

Appendix
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‘@ The following statement refers to the contraindications and precautions which apply
to the use of kinesiology tape. Please identify your level of agreement.

Kinesiology tape for the management of sub-acute hand cedema should not
be used on patients with open wound, active infections, thin skin from the use
of long-term steroids, allergies to medical grade adhesives or those with
conditions affecting the heart, liver or who have had lymph node dissection.
The tape should be removed if skin rash or irritation occurs.

If you partly agree or disagree with the statement you will be guided to a fresh page
where you have the opportunity to add you amended or alterative wording or
statement in a free text box.
| | agree with the statement and would not change it
B partly agres with the statement but would suggest the following alterations

| disagree with the statement and suggest the following altermative staternent

Kinesio

* Kinesiology tape for the management of sub-acute hand cedema should not
be used on patients with open wound, active infections, thin skin from the use
of long-term steroids, allergies to medical grade adhesives or those with
conditions affecting the heart, liver or who have had lymph node dissection.
The tape should be removed if skin rash or irritation occurs.

Please add your amended or allerative stalement here:
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Welcome to the 2nd Delphi round.
Please read this instruction page
carefully.

Thank you for confributions in round 1 and for your continued support in round 2.

The purpose of this round is to feedback the responses from the previous round and try to
obtain agreement on some guestions which did not meet the required level of consensus.

The aim of a Delphi method is to gain consensus, it is not necessary to gain 100% agreement but through
the Delphi process the opinions of the group move towards something that represents a majority view and
can therefore also be considered as representative. At the outset | set the consensus threshold at 75% -
this means that where 75% or more of the experts agree this will be classed as achieving sufficient
consensus and therefore that item will not be open for voting again. Where there is a difference of opinion
between experts and agreement is lower than the 75% level further clarification will be sought and you will
be asked once again to give your view.

The responses from the previous round have been reviewed and will be presented to you throughout

this round (highlighted in bold text). All individual comments will be labelled Expert #1, Expert #2 efc, so
whilst you may recognize your own comments they will remain anonymous to myself and to the other
experts.

Seeing comments from other experts may shape your own opinion and in turn this may help you confirm or
rethink your responses.

ou will need to complete all questions before navigating to the next page however you can go back and
revise your responses as often as you like before submitting your final answers.

Please note that the results presented here are given to you as part of the ongoing Delphi process but
should remain confidential and not be cited or published. At the end of the final round when consensus has
been achieved the results will be submitted for publication. All data will remain anonymous.

If you have any questions before proceeding please do not hesitate to contact me
on Leanne.miller@uea.ac.uk

It is important to remember that during this Delphi Method the term “sub-acute” refers to oedema

which persists beyond the early acute stage (3-5 days) and is present between 2-6 weeks post
trauma or surgery.
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Compression

25% (n=2) of the experts would instruct their patient to wear an oedema glove 20-24 hours a
day (removing for hygiene).

75% (n=6) chose the ‘other’ option to this question. Individual comments included:

Expert #1 “ | usually tell the patient to remove these at night unless they find the swelling
increased in the morming then | would ask them to wear it an night too"

Expert #3 “almost constantly (one slightly less firm firmly fitting glove for night) night and day

Expert #5 "daytime and night time, removing for hygiene/dirty tasks. If the glove impeded
function then | would advise they remove. If peripheral circulation was a concern then the
patient should be comfortable with the fit during the daytime before wearing overnight.”

Expert #8 “generally day time only but if patients finds it useful and wishes to wear at night that
is allowed"

"U When issuing an oedema glove (isotoner, lycra, tubifast, or other) you would instruct
your patient to wear this 20-24 hours a day , removing for hygiene, scar massage,
exercise and dirty tasks. Initial use may focus on day time hours but could be
extended to wear overnight if there are no circulatory concerns and the amount of
oedema warranted increased use.

| lagree with this statement and would not change it
I | partly agree with this statement but would suggest the following alterations
1 | disagres with this statement and would suggest the following alternative staterment

() 1do notissue any type of oedema glove
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Compression

*® Please add your amended or alternative statement here:

Compression

It is necessary to remove an oedema glove for certain activities such as: hygiene or self-care
(which may include scar massage), for wet or dirty activities and to check the integrity of the
skin, but the glove should be wom during exercises and function (if the glove does not hinder
these activities) to assist in pumping the cedema out of the hand.

I5% (n=6) consensus achieved.

100% (n=2) chose the ‘other’ option in relation to the duration in which to wear the cedema
glove.

Expert #4 commented “Up to 12 weeks post trauma/surgery, but reviewed regularly in hand
therapy and discontinued when oedema has subsided.

k@ When instructing your patient on the duration in which the cedema glove will be
needed, you advise it may be worn up to 12 weeks post trauma/surgery, that wearing
the glove will be reviewed in hand therapy appointments and discontinued when the
oedema has subsided.

) |agree with this statement and would not change it
() Ipartly agree with this statement but would suggest the following alterations,

':- | disagras with the statemant and would suggest the following alterations
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Compression

® Please add your amended or alterative statement here:

Situations in which to remove the glove created a equal spread of responses across all 5
options.

t@ The patient may be wamed of certain situations in which they must remove the
glove. These situations may include: if the glove causes discomfort, if the fingertip
vascularity is compromised, if the skin becomes damaged, irritated or shows a
reaction and if the sensation becomes impaired or deteriorates.

P

| | agrea with this statement and would not change it

L

-
{

) 1 partly agree with this statement but would suggest the following alterations

-

(7 I disagree with this statement and would suggest the following alterative
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Compression

@ Please add your amended or alterative statement here:

Elavation

You were asked to identify which methods of elevating the hand you felt were
appropriate and at what time of day/night you thought this was suitable.

Consensus was reached on 2 of the 5 methods;

Elevating the hand with a triangular cloth sling is not appropriate (75% n=6)
Elevating the hand actively without it being held in place is an appropriate method to use
during the day (75% n=6)

The use of Bradford slings, collar and cuff and pillows did not meet agreement however some
respondents agreed they were suitable for use in the day only, some agreed they were suitable
to use at night only and others thought they were appropriate to use either day and night. These
responses have been merged to highlight a method may be suitable for day and/or night.

k@ There are numerous methods of elevating the hand. It is important to educate your
patient on the different ways in which they can elevate their hands as the method
should be changed regularly during the day depending on the patients' activities and
location to avoid neck or upper limb issues.

Elevating the hand with a Bradford sling is appropriate for use day and/or night

) lagree with this statement

£

() I disagree with this statement
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Elevation

* Please justify your response here:

Elevation

*® Elevating the hand with collar and cuff may not be appropriate due to the dependent
position of the hand (wrist flexion and ulnar deviation) despite the forearm being

elevated.
\_/I Iagree with this statement

[ | disagree with this statement

* Please justify your response here:
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Elevation

t@ Elevating the hand on pillow/s may be appropriate during the day and/or overnight

[ lagree with this statement

() | disagree with this statement

Elavation

t@ Please justify your response here:
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Elevation

Consensus was not reached on the following statement:

“In the management of sub-acute hand cedema the hand should be elevated (regardless of the
method of elevation) above the level of the heart”. 62.5% (n=5) agreed with this however 3
responders only partly agreed and suggest alterations which include:

Expert #1 | would add "unless there are concerns regarding perfusion of the hand"
Expert #3 * Care with elevation may be necessary after some vascular repairs”

Expert #4 “However it is important to perform range of motion exercises with the uninvolved
joints, to incorporate the hand into functional activity where possible and to avoid undue strain
on the shoulder and neck as well as prolonged elbow flexion"

B@ In the management of sub-acute hand ocedema the hand should be elevated
(regardless of the method of elevation) above the level of the heart. The exceptions
to this are when there are concerns regarding the vascular perfusion of the hand
following repair or insufficiency. it is also important to perform range of motion
exercises with the uninvolved joints, to incorporate the hand in functional activity
(where possible) and to avoid undue strain on the shoulder and neck as well as
positions of prolonged elbow flexion.

1 1 agree with the statement

L

oy

| 1 do not agres with this statement
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Elevation

*® Please justify your response here:

Elevation

Consensus was not reached on the appropriate ‘dose’ of elevation of the hand.
66.67% (n=2) of experts agreed it should be “as much as possible during the day when the
hand is not being used (function, hygiene) and 33.33% (n=1) thought it should be “as much as

possible during the day and night™. In light of the responses these categories have been
merged.

*@ Elevation of the hand should be advised (with the safety instruction mentioned

previously) as much as possible during the day and overnight when the hand is not
be used for function, hygiene and exercise.

P

P I agrea with this statement

Ty

1 | disagree with this statement
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Elevation

" Please justify your response here:

Elavation

33% (n=1) of experts felt elevation could be discontinued when advised by their therapist. Other
experts felt this should be a decision made between the therapist and the patient at hand

therapy reviews.

*@ Elevation of the hand may be discontinued when the patient and therapist mutually
agree the oedema has subsided or if the patients symptoms increase due to

elevation.
7 1 agree with this statement

) | disagree with this statement

376



Elevation

“ Please justify your response here:

Appendix

Elevation

Consensus was reached on the reasons to stop or amend elevation.

100% (n=3) of experts agreed that compromised capillary refill is a reason to stop of amend
advice about elevation

100% (n=3) of experts agreed that impaired hand sensation of a deterioration from baseline
would be a reason to stop or amend advice about elevation.

100% (n=3) of experts agreed that if elevation was preventing safe functional use they would
stop or amend their advice about elevation.
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Questions which focused on massage technique, direction, frequency and duration did not
reach consensus. Based on the responses and the individual comments this question had been
reformatted to give wider ranges for the frequency and duration and divided the amount of
pressure from the direction of massage.

62% (n=5) agreed that massage should be performed in a distal to proximal direction with light
pressure using creams or oils, 37.5% (n=3) partly agreed with this as they felt the massage
pressure should be firmer to the point of “blanching the skin®" (Expert #3) “effleurage massage"
(Expert #5) and that proximally areas should be massaged prior to distal areas

B For each aspect of this method please identify whether you agree or disagree with the
following statements. If you partly agree or disagree with the statement you will have the
opportunity to offer amended or alternatively worded statement.

When using massage for the management of sub-acute hand cedema it should be

performed:
| partially agree with this | disagree with this statement
statemant but would suggest and would suggest the

| agree with this statement  the following alterations (use following alternative statement
and would not change it. text box) (use text box)

Light pressure just

enough lo see the D I:I EI

skin move under the

touch

In a praximal to distal

then distal to proximal [] L] L]

direction
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| partially agres with this | dizagree with this staterment
statement but would suggest and would suggest the
| agree with this statement  the following alterations (use following alternative statemeant
and would not change it. text box) {use text box)

For approximataly 5

10 minutes (less if

unable to Wolarate/ D |:| |:|
smaller area of

oedama)

Betwean 3-6 times D D D

per day

For at least 2 weeks

or until the swealling

has resolved (this

may be longer ] ] ]
depanding on severity

and responsivenass

to treatment)

Please add your amended or alterative statement hera:

Kinesiology
Tape

* | currently use kinesiology tape in my clinical practice, which may include the
application for cedema.

.;_;u Yes, | do use this technique

P

[_) Ma, | do not use this technigue

e
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Kinesiology
Tape

75% (n=6) of experts report they use or have received formal or informal training on kinesiclogy
tape.

Consensus was nearly met (71.43%, n=5) on the shape the tape should be cut into when using
it for sub-acute cedema of the hand however those who partly agreed or disagreed highlighted

there may be other styles of cutting the tape which may be suitable. This question has now be
reworded based on experts comments.

*® When using kinesiology tape for sub-acute hand cedema post trauma or surgery it
may be cut in to a fan shape with a proximal anchor, however other methods exist
and could include volar and dorsal strips with slots for the fingers to pass through.
[_) lagree with this statement and would not change it

Pt

() I disagree with the statement and would suggest the following alternative statement

Kinesiology
Tape

k@ Please add your alternative statement here:
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Kinesiology
Tape

100% (n= 7) of experts agreed that the tape should be applied to clean (no oils or creams, hair
shaven if needed), dry and unbroken skin.

Consensus was agreed (85.1% n=6) on the colour of the tape not influencing its effects. One
expert did comment that the colour may influence compliance (Expert #1)

Consensus was not achieved on the amount of tension which should be applied to the central
portion of the tape when using it for sub-acute cedema.

57.14% (n=4) of experts thought no tension (paper-off tension) should be applied, while 28.57%
(n=2) felt the tension should be between 5-25%. One expert (Expert # 1) stated “there is no
published evidence to suggest that K tape is effective in the management of cedema and
therefore no evidence of any difference with different tensions.

B@ When applying kinesiclogy tape for sub-acute hand cedema, the tension of the

central portion is recommended (as per manufacturerfinventor instructions) to be
between 0-25%

—

| 1 agrea with this statement and would nol change it

. |disagree with this statement and would suggest the following altemative statement
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Kinesiology
Tape

"@ Please add your amended or alternative statement here:

Kinesiology
Tape

100% (n=6) of experts agreed that the anchor section of the tape should have no tension applied
to it.

Consensus was not reached on the duration in which the tape can/should be wom. 42_.86%
(n=3) of experts agreed that the tape should be worn full time until it starts to peel of naturally
(approximately 3-5 days). 57.14% (n=4) of experts only partly agreed with this and offered
comments to suggest that the tape should be replaced sconer if it gets soiled and if any
irritation occurs.

*® The tape should be womn full time until it starts to peel off the skin naturally
(approximately 3-5 days) exceptions to this are if the tape is soiled it will need
replacing sooner. The tape will need to be removed if any adverse reactions occur i.e

irritation. Regular monitoring of the skin condition is recommended.
L_J I agrea with this statement and would nol change it

[ I disagree with this statement and would suggest the following alterative statement
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Kinesiology
Tape

Please add your amended or alternative statement here:

Kinesiology
Tape

Consensus was not reached on whether a rest day (24 hours) is required between tape
applications. 50% (n=3) of experts agreed that a rest period of 24 hours was required to allow
the skin a break, 33.33% (n=2) partly agreed with this time period and 16.67% (n=1) disagreed.
Experts commented on the fact a rest period may be offered but may not be necessary if no
problems have occurred. The statement has been amended in light of these comments.

'@ If a patients clinical status is stable and there have been no problems wearing the
tape the skin can be given a rest day (24 hours) before re-application (by therapist or
patient). If there have been no adverse reactions to using the tape it can be
reapplied continuously.

'.__lf‘ I agree with this statement and would not change it

() Idisagree with this statement and would suggest the following alternative statement
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Kinesiology
Tape

Please add your amended or alternative statement here:

Kinesiology
Tape

Consensus was not reached on when the tape should be discontinued. 33.33% (n=2) of experts
would advise their patients to wear the tape until told to discontinue by their therapist, 33.33%
(n=2) stated the tape should be worn until the patient felt the swelling had subsided, the

remaining 2 experts (Expert #3 and Expert #4) who completed this section gave ‘other’
comments which highlighted that the decision should be made "mutually” between the
therapist and the patient.

* The tape should be wom until both the therapist and patient agree that the swelling
has subsided and the tape is no longer beneficial

|l agree with this statement and would nol change it

.} | disagres with this statement and would suggest the following alterative statament
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Kinesiology
Tape

Please add your amended or alternative statement here:

Kinesiology
Tape

Consensus was reached on the precautions and contraindications to using kinesiclogy tape.
83.33% (n=5) of experts agreed that “Kinesiology tape for the management of sub-acute hand
oedema should not be used on patients with open wounds, active infections, think skin from
the use of long-term steroids, allergies to medical grade adhesives or those with conditions
affecting the heart, liver or who have had lymph node dissection. The tape should be removed if
skin rash or irritation occurs.”

385



Appendix

The

This concludes round 2 of the Delphi study.

Many thanks for your time and contribution. The level of consensus reached in this round will determine
whether a 3rd round is required.

There is still a chance to review your answers by using the Prev button before submitting your responses.
Once you have submitted please do not try to complete the survey again as this will generate duplicate
responses. |f you have any problems please contact the researcher Leanne Miller directly via e-mail.
When you are ready to submit your answers please click on SUBMIT SURVEY button.

Many thanks

Leanne

Welcome to the 3rd Delphi round.
Please read this instruction page
carefully.

Thank you for confributions in the previous two rounds. This is the third and final round.

Consensus (75% agreement level) was achieved on 14 of the 15 questions in round 2. In this round | will
feedback the responses from the previous round and focus on the guestion which did not mest the required
level of consensus. This question related to the use of massage for sub-acute cedema.

ou will need to navigate through each page of feedback in order to get to the question which needs your
response.

Please note that the results presented here are given to you as part of the ongoing Delphi process but
should remain confidential and not be cited or published. At the end of the final round when consensus has
been achieved the results will be submitted for publication. All data will remain anonymous.

If you have any questions before proceeding please db not hesitate to contact me
on Leanne.miller@uea.ac.uk

It is important to remember that during this Delphi Method the term “sub-acute” refers to cedema

which persists beyond the early acute stage (3-5 days) and is present between 2-6 weeks post
trauma or surgery.
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Compression

When issuing an oedema glove (isofoner, lycra, tubifast, or other) you would instruct your patient to
wear this 20-24 hours a day , removing for hygiene, scar massage, exercise and dirty tasks. Initial use
may focus on daytime hours but could be extended to wear overnight if there are no circulatory
concerns and the amount of oedema warranted increased use.

85.71% (n= 6) of respondents agreed with this statement and would not change it.
1 respondent (14.29%) reported not issuing any type of oedema glove and therefore skipped
further questions in the "Compression” section.

Compression

When instructing your patient on the duration in which the cedema glove will be needed, you advise it
may be wom up to 12 weeks post traumalsurgery, that wearing the glove will be reviewed in hand
therapy appointments and discontinued when the oedema has subsided.

100% (n=6) of respondents agreed with this statement.

Compression

The patient may be warned of certain situations in which they must remove the glove. These situations
may include: if the glove causes discomfort, if the fingertip vascularity is compromised, if the skin
becomes damaged, irritated or shows a reaction and if the sensation becomes impaired or
deteriorates.

66.67% (n=4) agreed with this statement
33.33% (n=2) partly agreed with this statement but suggested the following alterations:

Expert #5 "l would include........ and if the glove impedes functional use of the hand™
Expert #1 "....or if wearing the glove inhibits use of the hand™

The statement has been amended to incorporate these comments and now reads:
The patient may be warned of certain situations in which they must remove the glove. These situations
may include; if the glove causes discomfort or impedes functional use of the hand, if the fingertip

vascularity is compromised, if the skin becomes damaged, irritated or shows reaction and if the
sensation becomes impaired or deteriorates.
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Elevation

There are numerous methods of elevating the hand. It is important to educate your patient on the
different ways in which they can elevate their hands as the method should be changed regularly during

the day depending on the patients' activities and location to avoid neck or upper limb issues.
Elevating the hand with a Bradford sling is appropriate for use day and/or night.

Consensus was achieved, 85.71% (n=6) agreed with this statement.

Elevation

Elevating the hand with collar and cuff may not be appropriate due to the dependent position of the
hand {wrist flexion and ulnar deviation) despite the forearm being elevated.

100% (n=7) of respondents agreed with this statement.

Elavation

Elevating the hand on pillow/s may be appropriate during the day and/for overnight

100% (n=T) agreed with this statement
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Elavation

In the management of sub-acute hand oedema the hand should be elevated (regardless of the method
of elevation) above the level of the heart The exceptions to this are when there are concerns regarding
the vascular perfusion of the hand following repair or insufficiency. it is also important to perform range
of motion exercises with the uninvolved joints, to incorporate the hand in functional activity (where

possible) and to avoid undue strain on the shoulder and neck as well as positions of prolonged elbow
flexion.

100% (n=T) of respondents agreed with this statement.

Elevation

Elevation of the hand should be advised (with the safety instruction mentioned previously) as much as
passible during the day and overnight when the hand is not be used for function, hygiene and exercise.

100% (n=T) of respondents agreed with this statement

Elavation

Elevation of the hand may be discontinued when the patient and therapist mutually agree the cedema
has subsided or if the patients symptoms increase due to elevation.

100% (n=T) of respondents agreed with this statement.
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Questions which focused on massage frequency and duration achieved consensus.

85.71% (n=6) of respondents agreed that massage should be completed “For approximately 5-
10 minutes (less if unable to tolerate/ smaller area of cedema®)

85.71% (n-6) of respondents agreed that massage should be performed "Between 3-6 times per
day™

100% (n=T) agreed that massage should be performed “For at least 2 weeks or until the swelling
has resolved (this may be longer depending on severity and responsiveness to treatment)”

Questions which focused on massage technigue in terms of pressure and direction did not reach the
required level of agreement. Comments highlighted the need to differentiate between retrograde
massage and massage typically associated with a Manual Oedema Mobilisation [ Modified Manual
DOedema Mobilisation (MOM) programme.

Firstly we need to establish when you would use retrograde massage and when MOM massage would
be more appropriate.
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"(l) Please select the most appropriate style of massage for each situation in the treatment of
sub-acute hand oedema.

Please select one massage technique per row.

Retrograde Massage Manual Oedema Mobilisation Massage

Small area of
localised, isolated L J {3
oedama

Significant global p
handiwris! cedema " e

L

Stubborn cadema

which does nol

respond o

conventional L) P
oedema management

{i.e elevation,

COMprassion )

Sub-acute oedema

(i.e oedema which

persists bayond the

early acute phase (3- ~ —
5 days) and is :

presant between 2-6

weaks after trauma or

suRgary.

Other (please specify)
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Q) Please specify what pressure you think should be exerted for each style of massage:

Light massage is defined as an effleurage stroking action with some pressure which

mobilises or skims the skin, often referred to as skin traction.

Deep massage is defined as a firm milking action creating pressure on the skin and

underlying tissues.

Please select only one response per row.

Light massage Deep massage
Retrograde "
massage e o
Manual cedema
mobilisation ) i
massage

Other (please specify)

t N a - ) a
@ Mow lets establish which direction the massage should be performed in. For each style of
massage please specify which direction you think it should be performed in.
Please select only one direction per massage technique.
Clear proximal
channels (i.e
elbow, axilla or Massage It does nat matter
trunk) first then  proximal to distal whare you start
Distal to proximal massage distal to then distal o Proximal to distal orend the
direction only proximal. proximal only. massage
Retrograde — ) ~ p
massage L L L -\._J L
Manual Oedema
Mobilisation P @) P P ()
Massage
Other (please specify)
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Kinesiology
Tape

71.43% (n=5) of respondents use kinesiclogy tape in their clinical practice

100% (n=5) agreed that when using kinesiclogy tape for sub-acute hand ocedema post trauma or
surgery it may be cut into a fan shape with a proximal anchor, however other methods exists
and could include volar to dorsal strips with slots for the fingers to pass through.

Kinesiology
Tape

Consensus was agreed (80%, n=4) that the tension applied to the central portion of the tape (as
per manufacturer/inventor instructions) should be between 0-25%.

Kinesiology
Tape

The tape should be worn full time until it starts to peel off the skin naturally (approximately 3-5 days)
exceptions to this are if the tape is soiled it will need replacing sooner. The tape will need to be
removed if any adverse reactions occur i.e irritation. Regular monitoring of the skin condition is
recommended.

100% (n=5) agreement was achieved on this statement.
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Kinesiology
Tape

If a patients clinical status is stable and there have been no problems wearing the tape the skin can be
given a rest day (24 hours) before re-application (by therapist or patient). If there have been no
adverse reactions to using the tape it can be reapplied continuously.

Consensus was achieved on this statement with 100% (n=5) of respondents agreeing.

Kinesiology
Tape

The tape should be worn until both the therapist and patient agree that the swelling has subsided and
the tape is no longer beneficial.

100% (n=5) of respondents agreed with this statement.

The

This concludes round 3 of the Delphi study.

Many thanks for your time and contribution.

There is still a chance to review your answers by using the Prev button before submitting your responses.
Once you have submitted please do not try to complete the survey again as this will generate duplicate

responses. If you have any problems please contact the researcher Leanne Miller directly via e-mail.
When you are ready to submit your answers please click on SUBMIT SURVEY button.

Many thanks

Leanne
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[ [ s Norfolk and Norwich University Hospitals NHS |
NHS Foundation Trust

University of East Anglia

Dear [INSERT NAME],

I wiould like take this opportunity to personally thank you for volunteering your time and
expertise to take part in my Delphi Congensus Study {as part of my NIHR Clinical Academic

Training FellowshipPhD) between April and July 2016.

Your confributions, as an 'expert’ in the field of hand therapy, have been invaluable to this
project and have enabled me to form a standardised definition of what constitutes an
cedema management programme. Thig will be used to inform the control arm of a pilot
randomized confrolled trial investing the effectiveness of kinesiology tape versus standard
treatment in the management of sub-acute hand cedema post trauma or surgery in 2017.

The regults of this Delphi study (along with the online survey of UK Hand Therapists which
you completed prior to the Delphi) will be presented as an E-Poster at the International

Federation of Societies for Hand Therapy and Hand Surgery friennial congress in Buenos
Aires in October 2016. The aim ig alzo to publish the results in a peer-reviewed journey.

Research activity is an essential aspectof clinical practice as we sirive to improve and add
fo the body of evidence surrounding the interventions and modalities we use with our
patients.

I hope this letter of thanks can be used as evidence of your continued involvement in
research.

With kind regards

Leannek Miller

NIHR/HEE Clinical Doctoral Research Fellow
University of East Anglia
BSe (Honz) OT, MSe Clinical Research, Accredited Hand
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Appendix P

Ethical approval letters (observational study)
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NHS

Health Research Authority

Miss Leanne Miller

MIHR Clinical Doctoral Research Fellow Email: hra.approvalinhs net
University of East Anglia

Elizabeth Fry Building 1.33

Morwich Research Park

University of East Anglia, Norwich

MR4 TTJ

24 October 2016

Dear Mizs Miller

Letter of HRA Approval

Study title: The treatment of sub-acute hand cedema post trauma- a
longitudinal observational study of clinician-derived
methods to assess hand cedema and patient rated outcome

Measures.
IRAS project ID: 209952

Protocol number: R200503

REC reference: 16/EE/N3IGS

Sponsor University of East Anglia

| am pleased to confirm that HRA Approval has been given for the above referenced study, on the
bagis described in the application form, protocol, supporting documentation and any clarifications
noted in this letier.

Participation of NHS Organisations in England
The sponsor should now provide a copy of this letter to all parficipating NHS organisations in England.

Appendix B provides important information for sponsors and participating NHS organisations in
England for aranging and confirming capacity and capability. Please read Appendix B carefully, in
particular the following sections:

* Parficipating NHS organisafions in England — this clarifies the types of participating
organisations in the study and whether or not all crganisations will be undertaking the same
activities

* Confirmation of capacity and capability - this confirms whether or not each type of participating
MHS organisation in England is expected to give formal confirmation of capacity and capability.
Where formal confimnation is not expected, the section also provides details on the time limit
given to participating organizations to opt out of the study, or request additional time, before
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NHS|

Health Research Authority

East of England - Cambridgeshire and Hertfordshire Research Ethics Committee
The Qld Chapel

Royal Standard Place

Nottingham

MNG1 EFS

Please note: This is the
favourable opinion of the

REC only and does not allow
you to start your study at NHS
sites im England until you
receive HRA Approval

25 August 2016

Miss Leanne Miller

MIHR Clinical Doctoral Research Fellow
University of East Anglia

Elizabeth Fry Building 1.33

Morwich Research Park

University of East Anglia, Morwich

MR4 TTJ

Dear Miss Miller,

Study title: The treatment of sub-acute hand cedema post trauma- a
longitudinal observational study of clinician-derived
methods to assess hand cedema and patient rated
outcome measures,

REC reference: 16/EEID365
Protocol number: R200503
IRAS project 1D: 209952

Thank you for your letter of 24™ August 2016, responding fo the Proportionate Review
Sub-Committes's request for changes to the documentation for the above study.

The revised documentation has been reviewed and approved by the sub-committes.

We plan to publizh your rezearch summary wording for the above study on the HRA website,
together with your contact details. Publication will be no earlier than three months from the
date of this favourable opinion lefter. The expectation is that this information will be published
for all studies that receive an ethical opinion but should you wish to provide a substitute
contact point, wish to make a request to defer, or require further information, please contact
the REC Manager Miss Jessica Parfrement,
nrescommittes . eastofengland-cambzsandhens@nhs.net. Under very limited circumstances
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ir Visigr . . i .
6 T ok st Norfolk and Norwich University Hospitals [i'/z]
Yo e v M e MHE Foyndation Trust

Miss Leanne Miller Ressarch & Development Ofice

2 5 . Level 3 East
University of East 5”9“5 . Narfolk & Morwich University Hospitals MHS Foundation Trust
Research Associate and Senior Hand Colney Lane
Therapist N:‘i"‘;‘lf,:
School of Allied Health Professions
Clueens Building direct dial: 015603 285808
Morwich Naorfalk ‘r‘:’ﬂ- lfmﬁ

e-mail’ rdaffica@nnuh.nhs.u
NR4 7TJ WwebiHs: wany i o U
20M12/2016

Dear Miss Leanne Miller

R&D Reference Number: 209952 (165-09-16)

Title: The treatment of sub-acute hand ocedema post trauma- a longitudinal
observational study of clinician-derived methods to assess hand oedema and
patient rated outcome measures

| am pleased to inform you that the Norfolk & Norwich University Hospitals NHS Foundation
Trust has confirmed to the sponsor that we have the capacity and capability to take part in the
above study.

Please note you cannot begin this study until you have received confirmation to do so
from the study sponsor.

The agreed total local recruitment target for your study is 112 participants.

To support requirements of the National Institute of Health Research (NIHR) we will be
monitoring and  publishing outcomes of recruitment inte your study. This includes
benchmarking against a 70 day period from the time of receipt of a valid local document set to
the time of recruitment of the first patient for your study.

The date of receipt of a valid local document set for this study is 29M11/2016 and the
benchmark of 70 days to recruit the first patient is 07/02/2017.

Please notify the R&D department when the first patient is enrolled/consented into the study.
Wherever the duration exceeds 70 days of the Trust receiving a valid local document set, the
Investigator will be expected to explain the reason for the delay in writing.

If you have any queries regarding this or any other project please contact Laura Harper,
Research Study and Recruitment Facilitator, at the above address. Please note, the reference
nurmber for this study is 209952 (165-09-16) and this should be gquoted on all correspondence.
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Appendix Q

Observational study participant information sheet (PIS) and consent form
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[ I & Norfolk and Norwich University Hospitals

NHS Foundation Trust
University of East Anglia
ﬂ tretch

Stuch xTINE Me inealrr

COMSENT FORM
REC ref: 18/EE0365
IRAS ID: 200052

Study title: What is the best way o assess hand swelling?
Please initial each
b bielow

MName of Researcher: Leanne Miller

1. | confirm that | hawe read the information sheet dated 201072018 (version 1.3) for the
above shudy. | have had the opportunity to consider the informatiion, ask questions and hawve
had these answered satisfactorily.

2. | understand that my participation is voluntary and that | am free to withdraw at any Gme
without giving any reason, without my medical care or legal nights being affected.

3. lunderstand that relevant direct quotaions may be used when presenting the results of this
study and in publications however my ideniity will remain anonymous.

4. |understand that relevant sections of my medical notes and data collected during
the study. may be looked at by individuals from regulatory authorities or
from the MHS Trnust, where it is relevant to my taking part in this research. | give pemnission for
hese individuals to have access to my reconds.

5. | agree to take part in the above study.

HName of participant Signature Date

Hame of Researcher Signature Date

(1 copy to participant, 1 copy to researcher, 1 copy for Hand Therapy notes)

Cemsant formn v 1.3 2000 200E 1

Appendix
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Does kinesiology tape reduce hand swelling after trauma or surgery?
Invitation to participate in a research study- can you help?

We would like to invite you to take part in our research study. Before you decide
whether you would like to take part or not, we need to tell you what the study is
about, why it is being done and what it would involve. Please take time to read
through this information. If there is anything that is not clear or if you have any
guestions please do not hesitate to contact the researcher, whose contact details are
at the end of this letter.

What is the purpose of the study?

Following a hand injury or operation the hand may become swollen. This is a normal
part of the healing process. Therapists use different methods to reduce the swelling
in the hand and prevent it from causing problems for joint movement and function.

In order to see how well the treatment for swelling works therapists need to measure
it. There are different ways of measuring how swollen the hand is. The purpose of
this project is to establish the best way to measure swelling in the hand.

Why have | been approached?

You have been given this information sheet because you have either sustained a
hand injury or undergone surgery and may experience some swelling in your hand,
and will be receiving hand therapy at the Norfolk and Norwich University Hospital
NHS Trust.

Do | have to participate?

No, it is entirely your decision if you wish to take part in this study. If you decide not
to take part or wish to withdraw from the study at any point you may do so without
giving a reason. This will not affect the standard of treatment you receive in the
future.

What will happen if | agree to participate?

We will also ask you to complete some questions about the swelling and how it
affects you and your hand.

Figure 2: The volumeter
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What are the possible disadvantages and risks to taking part?

We cannot identify any risks involved with taking part in this study. The only possible
disadvantage is that it will take an additional 15-30 minutes to complete the
assessment and treatment process. If the allocated treatment given to you does not
work or there are reasons for you having to stop the treatment, your hand therapist
will be able to choose an alternative treatment to try and reduce your hand swelling.
If this happens, you are still able to take part in the study.

What are the possible benefits of taking part?

We cannot identify any direct benefits to you by taking part in this study, however by
helping with this research we will be closer to finding out if certain treatments help
swelling in patients with hand injuries and post-surgery. This could help future
patients with hand swelling and future studies into treatments for hand swelling.

Will my taking part in the study be kept confidential?

Yes, we will follow ethical and legal practice to ensure only the relevant members of
the medical and therapy team are informed of your participation. Only members of
the clinical hand therapy team and direct research team will have access to the
research data. All the information relating to your participation in this research study
will be confidential and kept in a secure filing cabinet or password protected
database by the lead researcher. At the end of the study, anonymised electronic
data will be stored on password protected hardware. Hard copies of study data will
be kept in a locked filing cabinet at the UEA and will only be accessed by members
of the research team.

What will happen to the results of this study?

This study is being conducted as part of doctoral degree and will be written up as a
thesis. The results may show that further research is needed on this topic. We plan
to publish the results in medical journals and to present at conferences, direct
guotations from participants made be used but your identity will be kept anonymous.
You will be given the option to request details of the research findings once the study
has been completed. None of these reports will contain any names or details that
would allow individual participants to be identified.

Who is organising and funding this research?

This study is being led by Leanne Miller, a qualified Occupational Therapist
specialising in Hand Therapy, studying for a doctoral degree at the University of East
Anglia. Leanne’s doctoral degree has been funded by the NHS National Institute for
Health Research (the research arm of the NHS). She is being supervised by Dr.
Christina Jerosch-Herold, Reader in Occupational Therapy and Professor Lee
Shepstone, Professor of Medical Statistics at the University of East Anglia.

Who has reviewed the study?

403



Appendix

All research in the NHS is looked at by an independent group of people, called a
Research Ethics Committee, to protect your safety, rights, wellbeing and dignity. This
study has been reviewed and approved by the East of England- Cambridgeshire and
Hertfordshire Research Ethics Committee (REC Ref: 16/EE/0365). IRAS ID: 209952
What if there is a problem?

If you have a concern about any aspect of this study you should speak to:

Lead researcher:

Leanne Miller Z 01603597206 < Leanne.miller@uea.ac.uk

If you remain unhappy and wish to complain formally, you can do this by contacting:
Study supervisor:

Christina Jerosch-Herold & 01603 593316 >4 c.jerosch-herold@uea.ac.uk

If you wish to make a formal complaint to the NHS, you can do this by contacting:
Patient Advice and Liaison Service (PALS):

@ 01603 289036 or 10603 289045 (24 hour answerphone in operation)
>4 pals@nnuh.nhs.uk

Where can | obtain further information?

If you have further questions about the study and what participating would entail,
please do not hesitate to contact the lead researcher on the details above.

Thank you for reading this information sheet, which is yours to keep.
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Appendix R

Patient evaluation measure (PEM)
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PEM Hand Health Profile
For cach statement you are asked to use a rating scale of 1 to 7. The words at each end of the
scale describe the severity or frequency of a problem, where 1 means normal or the absence of
the problem and 7 the worst state. Please circle one number only

1. The feeling in my hand is now:
P T ] [ [ e
2. When my hand is cold and/or damp, the pain is now:
[rovessen | 1] 2 [ s [ A (e ——
3. Most of the time, the pain in my hand is now:

[Fovedsient |1 [ Z | 3 [ &

4. The duration my pain is present is;

Fﬁm [ A= ] 2 | 3 l 4

6. Generally when | move my hand it is:

7. The grip | my hand is now:
N ¢ [

8. For everyday activities my hand is now:
[rowesen [ 1] 2 [ 3 [ 4 [

9. For my work my hand is now:
[ M )

10, When | look at the appearance of my hand, | feel:

11. Generally when | think about my hand | feel:
uncancerned | §§ | 2 [ 3 I"'-‘

Appendix
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Appendix S
Ethical approval letters (pilot RCT)
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D
Health Research Authority

Miss Leanne Miller

MNIHR Clinical Doctoral Ressarch Fellow Email: hra.approval@nhs.net
University of East Anglia

Elizabeth Fry Building 1.33 Norwich Research Park

University of East Anglia

Morwich

NR4 7TTJ

02 August 2017

Dear Miss Miller,

Letter of HRA Approval

Study title: The treatment of sub-acute hand oedema post trauma- a pilot
randomized controlled trial.

IRAS project ID: 228812

Protocol number: R200503

REC reference: 17/ES/I0098

Sponsor University of East Anglia

| am pleased to confirm that HRA Approval has been given for the above referenced study, on the

basis described in the application form, protocol, supporting documentation and any clarifications
noted in this letter.

Participation of NHS Organisations in England
The sponsor should now provide a copy of this letter to all participating NHS organisations in England.

Appendix B provides important information for sponsors and participating NHS organisations in
England for aranging and confirming capacity and capability. Please read Appendix B carefully, in
particular the following sections:

» Parficipating NHS organisations in England — this clanfies the types of participating
organisations in the study and whether or not all organisations will be undertaking the same
activities

¢ Confirmation of capacify and capability - this confirms whether or not each type of participating
NHS organisation in England is expected to give formal confirmation of capacity and capability.
Where formal confirmation is not expected, the section also provides details on the time limit
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NHS

SCOTLAND

East of Scotland Research Ethics Service (EoSRES) Research Ethics Service

Please note: This is the favourable
opinion of the REC only and does
not allow you to start your study at
MHS sites in England until you
receive HRA Approwval

ThAyside medical Science Centre
Residency Block Level 3
George Pirie Way

Ninewells Hospital and Medical School
Dundee DD1 85Y

Mizz Leanne Miller Fe:mr 01 August 2017

MIHR Clinical Doctroral Research Fellow e —

University of East Anglia Enquiries tc s Lomaine Redlly

Elizabeth Fry Builidng 1.33 Norwich Research Park =~ DiecUne 01382 332573

University of East Anglia Emalt S e Ane s

MNorwich

MNR4 7TJ

Dear Miss Miller

Study title: The treatment of sub-acute hand cedema post trauma- a
pilot randomized controlled trial.

REC reference: 1TIESI 0098

Protocol number: R200503

IRAS project ID: 228812

The Research Ethics Commitiee reviewed the above application at the meeting held on 21
July 2017. Thank you for attending via Skype video calling to discuss the application.

We plan to publish your research summary wording for the above study on the HRA website,
together with your contact details. Publication will be no earlier than three months from the
date of this favourable opinion letter. The expectation is that thig information will be published
for all studies that receive an ethical opinion but should you wish to provide a substitute
contact point, wish to make a request to defer, or require further information, please contact
hra.studyregistration@nhs.net cutlining the reasons for your request.

Under very limited circumstances (e.g. for student rezearch which has received an
unfavourable opinion), it may be possible to grant an exemption to the publication of the study.
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6 Tmmmww;' Norfolk and Norwich University Hospitals NHS'|
For S we o the mast WS Foundatin Trust

Flaasa reply to: Research and Dewvelopment Department

Tracy Moulton
Lewel 3, East Block, Room 032
Reszearch and Innovation Services Moriolk & Norwich University Hospitals NHS Foundation Truss
The Registry S
University of East Anglia Marfalk
Marwich - MR4 7UY
irect Dial; 01603 ZR0E0E
HEIIQ;P_C‘FJ Inbernal 5e08
a-mail: rdefficei@nnuh.nhs.uk
4" October 2017 Websile www_nnuh. ks vk

Dear Tracy,

Confirmation of Capacity and Capability
RE: 228812 (112-07-17).

Study Title: The treatment of sub-acute hand cedema post trauma- a pilot randomized controlled
trial.

This letter confirms that Norfolk and Norwich University Hospitals NHS Foundation Trust has
the capacity and capability to deliver the above referenced study. Please find attached our agreed
Statement of Activities as confirmation,

We agree to start this study on a date to be agreed when the sponsor gives the green light to begin.
If you wish to discuss further, please do not hesitate to contact me.

Kind regards

Professor Alastair Forbes
Chief of Research and Innovation

Ce. Leanne Miller
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Appendix T
Amended ethical approval letters (pilot RCT)
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S —
SCOTLAND
East of Scotland Research Ethics Service (EoSRES) Research Ethics Servies

ThAyside medical Science Centre
Residency Block Leavel 3
Gaorge Pirie Way
Ninewells Hospital and Madical Schoaol
Dundes DO 35Y

Miz= | eanna Miller E‘:.::FH- 12 Octobar 2017

NIHR Clinical Doctroral Research Fellow OB LRAGTESwoos

Univarsity of East Anglia Enquirios ic:  Ariena Grubb

Elizabath Fry Builidng 1.33 Momwich Research Park E"Tf Lina:  oi3e2 asasda
Univarsity of East Anglia

Maorwich

MR4 7TJ

Dear Miss Miller

Study title: The treatment of sub-acute hand cedema post trauma- a
pilet randomized controlled trial

REC reference: 1T/ES/0093

Protocol number: R200303

Amendment number: AMO1{REC reference only)

Amendment date: 11 October 2017

IRAS project ID: 228812

Thank you for your lettar of 11 October 2017, notifying the Commitiee of the above
amandmeant.

s Hemoval of troatment for compression that containg late
The Committes does not consider this to be a “substantial amendment” as definad in the
Standard Operating Procaduras for Research Ethice Commitioes. The amandment doas ot
therefore require an athical opinion from the Committes and may be implementad
immediately, providad that it does not affect the approval for the research given by the RED
office for the relevant MHS care organisation.

Documents received

412



Appendix

Appendix U

Pilot RCT participant information sheet (PIS) and consent form
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Does elasticated tape reduce hand swelling after an injury or surgery?
Invitation to participate in a research study- can you help?

We would like to invite you to take part in our research study which is being
conducted as part of a doctoral degree. Before you decide whether you would like to
take part or not, we need to tell you what the study is about, why it is being done and
what it would involve. Please take time to read through this information. If there is
anything that is not clear or if you have any questions please do not hesitate to
contact the researcher, whose contact details are at the end of this letter.

What is the purpose of the study?

Following a hand injury or operation the hand may become swollen. This is a normal
part of the healing process but can limit joint movement and function. Therapists use
different methods to reduce the swelling in the hand, however, we don’t know which
method works best. The purpose of this study is to establish the best way to treat
swelling in the hand.

Why have | been approached?

You have been given this information sheet because you have either sustained a
hand injury or undergone surgery and may experience some swelling in your hand,
and will be receiving hand therapy at the Norfolk and Norwich University Hospital
NHS Trust.

Do | have to participate?

No, it is entirely your decision if you wish to take part in this study. If you decide not
to take part or wish to withdraw from the study at any point you may do so without
giving a reason. This will not affect the standard of treatment you receive in the
future. ldentifiable data collected with consent will be retained and used in the study.
No further data will be collected or any other research procedures carried out.

What will happen if | agree to participate?

Compression and Elasticated Tape (also called kinesiology tape) are two commonly
used treatments routinely used to treat hand swelling, however, we do not know
which is best.

In order to find out whether compression or elasticated tape (kinesiology tape) is
better we are inviting patients like you to take part in a research project in which
some patients will be given compression and some patients elasticated tape
(kinesiology tape). The results from these two groups of patients will be compared.

The treatment you receive will be chosen by a process called randomisation, the
treatment is randomly allocated by computer, which is like making a choice by
tossing a coin. This means that you have an equal chance of being treated with one
of the above treatments.
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Treatment as Usual group will receive either a compression glove, finger
sleeve or finger wrap (depending on the location of your swelling) along with
advice on keeping your hand raised (elevated) and massaging the swelling
from your hand.

Trial treatment group will also receive the same advice on elevating and
massaging the hand but will be given an elasticated tape (kinesiology tape)
to apply to the hand instead of a compression garment.

The majority of these treatments do not contain latex. Latex free alternatives %
are available.

Both groups will receive full instructions from a hand therapist on how to apply the
treatment as well as an instruction booklet to take home with you. Other parts of your
hand therapy treatment, such as exercises, will be tailored to you by your hand
therapist depending on your condition or surgery.

A person not involved in your treatment will measure the volume of your
hand using a tool called the Volumeter. This will involve placing your
hand into a container of water.

We will also ask you to complete some questions about the swelling and
how it affects you and your hand. You will be given a diary to record if you have been
able to complete the treatments.

We will take the same measurements 4 and 12 weeks later. Whenever possible we
will combine these with your usual therapy appointments. If you need to attend only
for the purposes of the study then we will reimburse your travel and parking
expenses.

At the end of the study we will ask you what you thought about the treatment you
were given.

What are the possible disadvantages and risks to taking part?

There are very few risks associated with taking part in this study. If you are not
responding to the allocated treatment your hand therapist will adjust the treatment. In
the unlikely event that you experience any reaction to the treatment given (such as
skin allergy) the treatment will be stopped or changed by your hand therapist.

A possible disadvantage is that your therapy session will take a little longer.
What are the possible benefits of taking part?

We cannot identify any direct benefits to you by taking part in this study, however by
helping with this research we will be closer to finding out which treatments work for
hand swelling after an injury or surgery. This could help future patients with hand
swelling and future studies into treatments for hand swelling.

Will my taking part in the study be kept confidential?
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Yes, we will follow ethical and legal practice to ensure only the relevant members of
the medical and therapy team are informed of your participation. Only members of
the clinical hand therapy team and direct research team will have access to the
research data. All the information relating to your participation in this research study
will be confidential and kept in a secure filing cabinet or password protected
database by the lead researcher. At the end of the study, anonymised electronic
data will be stored on password protected hardware. Hard copies of study data will
be kept in a locked filing cabinet at the UEA and will only be accessed by members
of the research team. The lead researcher will retain participant names and hospital
numbers in a locked cupboard in the Hand Therapy department at the Norfolk and
Norwich Hospital for a period of 3-6 months after the study has finished in order to
send copies of the research results if you have opted to receive them.

What will happen to the results of this study?

This study is being conducted as part of doctoral degree and will be written up as a
thesis. The results may show that further research is needed on this topic. We plan
to publish the results in medical journals and to present at conferences, direct
guotations from participants made be used but your identity will be kept anonymous.
You will be given the option to request details of the research findings once the study
has been completed. None of these reports will contain any names or details that
would allow individual participants to be identified. You should expect to receive the
results through the post within 3-6 months of the study finishing in July 2018.

Who is organising and funding this research?

This study is being led by Leanne Miller, a qualified Occupational Therapist
specialising in Hand Therapy, studying for a doctoral degree at the University of East
Anglia. Leanne’s doctoral degree has been funded by the NHS National Institute for
Health Research (the research arm of the NHS). She is being supervised by Dr.
Christina Jerosch-Herold, Reader in Occupational Therapy and Professor Lee
Shepstone, Professor of Medical Statistics at the University of East Anglia.

Who has reviewed the study?

The East of Scotland Research Ethics Service REC 1, which has responsibility for
scrutinising all proposals for medical research on humans, has examined the
proposal and has raised no objections from the point of view of research ethics. It is
a requirement that your records in this research, together with any relevant medical
records, be made available for scrutiny by monitors from the University of East
Anglia and Norfolk and Norwich University Hospital NHS Foundation Trust, whose
role is to check that research is properly conducted and the interests of those taking
part are adequately protected. REC reference: 17/ES/0098. IRAS ID: 228812

What if there is a problem?

If you have a concern about any aspect of this study you should speak to:
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Lead Researcher:

Leanne Miller Z 01603 597206 < Leanne.miller@uea.ac.uk

If you remain unhappy and wish to complain formally, you can do this by contacting:
Study supervisor:

Christina Jerosch-Herold & 01603 593316 > c.jerosch-herold@uea.ac.uk

If you wish to make a formal complaint to the NHS, you can do this by contacting:
Patient Advice and Liaison Service (PALS):

& 01603 289036 or 10603 289045 (24 hour answerphone in operation)
04 pals@nnuh.nhs.uk

Where can | obtain further information?

If you have further questions about the study and what participating would entail,
please do not hesitate to contact the lead researcher on the details above.

Thank you for reading this information sheet, which is yours to keep.
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[ I s Morfolk and Norwich University Hospitals
NHS Foundation Trust

Universityof East Anglia

ﬁtremh

Sauchy AITiine Ireal

el
of sub-agute hand pedema | T

COMNSENT FORM
REC ref: 17/ES/O028 IRAS ID: 228812
Study title: Does kinesiology tape reduce hand swelling after an injury or surgery?

MName of Chief Investigator: Leanne Miler Please initial each

bon below
1. lconfimm that | have read the Information sheet dated 11/1002017 (verslon 1.3) for the
abowve study. | have had the opportunity to conslder the Information, ask questions and have
had these answered satisTachorly.
2. lunderstand that my particlpation Is voluntary and that | am free fo withdraw at any time
without giving any reason, without my medieal care or lagal fights being afiapted
4. Ighe pemmission for any Identifliable data collected up to the point of withdrawal to e wsed for
the purposes of this study.
4. lunderstand that relesant direct quotations may be used when presenting the results of this
study and In publications however my identiy will FEmaln anonymous.
5. lunderstand that relesant sectlons of my medical nodes and data collecied during
the study, may be lookad at by Indiduals from regulatory authodbias o fom the MHS Truss,
where Itks nelesant to my taking part In this research. | glwe parmilssion fr these Indivduals to
have access 1o my recons.
£ lagres totake par In the abowe siudy.
Mame of participant Signature Daate
Mame of Chief Investigator (CI) Signature Date
{1 copy to participant, 1 copy to Cl, 1 copy for Hand Therapy notes )
Comanl eyl 3 1110017 1
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You will also be given a diary by the
lead researcher.

Please try to fill this in as truthfully as
possible at the end of each week.

This will help researchers see how
acceptable these treatments are and if
you are able to follow them at home.

If you have any questions about your
treatment please contact the
Hand Therapy Department on
‘B01603 286950
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*INSTRUCTIONS*
Treatment As Usual

This booklet explains three treatments
to help reduce the swelling in your
hand. Your hand therapist will explain
these treatments to you and show you
how to do them yourself at home.

It is important you try to complete
these treatments in the same way
they were shown to you and the same
number of times you have been
advised to do them.

| If you experience an increase in
swelling or pain please follow the
instructions in this booklet ,
contact the department and tell
your hand therapist at your next

appointment. |

IRAS ID: 228812
Control patient instruction manual v1.2 111017

Instructions Massage %., .| Elevation .% Compressigr_'l,
- y \
HOW TO DO Massaging the hand with firm + Keep the hand raised/rest on the You will be given one of the following
IT? pressure from the fingertips to opposite shoulder (daytime anly) metheds of compression by your
wrist/foream. + Use a Bradford sling (day or night) IF therapist;
you have been given one. + Compression glove
+ On pillows (day or night) = Elasticated wrap
+ Finger compression sleeve
WHEN TO DO | Massage should be performed for | Keep the hand above the level of your Wear your compression gament 20-24
IT? approximately 5-10 minutes (less | heart as much as possible during the day | hours a day, this includes during
. if unable to tolerate or only a and overnight. exercises and everyday activities.
4 F small area of swelling) between 3- | Itis important to keep your shoulder, neck | You may wish to start this during the
= = 6 times per day. and elbow flexible and to avoid staying in | day initially and extend ovemight if you
"{'t‘ L &'a-‘ 1 position for too long. have no problems.
WHEN NOT TO | When the hand is being used for | When the hand is being used for everyday | Remove for hygiene, checking the skin,
DOIT? everyday activities, hygiene or activities, hygiene or exercise. scar massage (if appropriate), wet/dirty
exercise, or avermight. tasks (if appropriate) and during
exercises (ONLY if you find it too
restrictive)
HOW LONG TO | For at least 2 weeks after your Continue to keep your hand elevated until | Compressien may be needed for up to
DO IT FOR? injury or surgery or until the your therapist advises you to stop. 12 weeks after your injury or surgery but
) swelling has reduced. Your hand this will be reviewed regularly by your
therapist will give you advice on hand therapist during appointments.
when to stop massaging during
your appointments.
Stop massaging the hand if Stop elevating the hand if your Most methods of compression do not
your swelling or pain increases. | swelling increases, if pain in your hand | contain latex (latex free alternatives
neck, shoulder or elbow increases, if are available). Remove the item
the feeling in your hand worsens, if immediately if your skin becomes
you notice your hand is colder than irritated, the feeling in your
usual or has gone white/blue in colour. | handfingers worsens, if your fingers

look white/blue and if your pain
increases.
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You will also be given a diary by the
lead researcher.

Please try to fill this in as truthfully as
possible at the end of each week.

This will help researchers see how
acceptable these treatment are and if
you are able to follow them at home.

If you have any questions about your
treatment please contact the
Hand Therapy Department on
‘B 01603 286990

IRAS ID: 228812
Instructions- trial treatment v1 2.6.17
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*INSTRUCTIONS*
Trial Treatment

This booklet explains three treatments
to help reduce the swelling in your
hand. Your hand therapist will explain
these technigues to you and show you
how to do them yourself at home.

It is important you try to complete
these treatments in the same way
they were shown to you and the same
number of times you have been
advised to do them.

| If you experience an increase in
swelling or pain please follow the
instructions in this booklet
contact the department and tell
your hand therapist at your next

appointment. !

Instructions Massage g,, . Elevation . ® Elasticated Tape
- ' Y |
HOW TO DO Massaging the hand with firm + Keep the hand raised/rest on the Your therapist will show you how to
IT? pressure from the fingertips to opposite shoulder (daytime only) apply the tape and will give replacement
wrist/forearm. + Use a Bradford sling (day or night) IF strips of tape. You may wish to take a
you have been given one. phote of the tape on your arm/hand to
+ On pillows (day or night) remind you of how to reapply it. Do not
put tension on the tape when applying.
WHEN TO DO Massage should be performed for | Keep the hand above the level of your The tape can be worn fulltime (24
IT? approximately 5-10 minutes (less | heart as much as possible during the day | hours a day) for approximately 3-5 days
if unable to tolerate or only a and ovemnight. until it starts to peel off the skin
g small area of swelling) between It is important to keep your shoulder, neck | naturally. It needs to be applied to
g‘ﬁ ?" 3-6 times per day. and elbow flexible and to avoid staying in | clean, dry, moistunsing cream free skin.
EN - 1 position for too long. The tape can get wet and should be
% ~ patted dry. Use your hand and exercise
b with the tape on.
WHEN NOT TQ | When the hand is being used for | When the hand is being used for Replace the tape if it becomes soiled or
DO IT? everyday activities, hygiene or everyday activities, hygiene or exercise. dirty.
* exercise, or overnight.
HOW LONG TO | For at least 2 weeks after your Continue to keep your hand elevated until | You should continue to wear the tape
DO IT FOR? injury or surgery or until the your therapist advises you to stop. until you and your therapist agree the
swelling has reduced. Your hand swelling has reduced and it is no longer
therapist will give you advice on neaded. Regular monitering of your skin
when to stop massaging during is recommended when using this tape.
your appointments. A 24 hour rest period can be used
before reapplication.
Stop massaging the hand if Stop elevating the hand if your The tape does not contain latex but
your swelling or pain swelling increases, if pain in your hand | you should remove it if you notice a
increases. neck, shoulder or elbow increases, if rash or if skin becomes irritated. You
the feeling in your hand worsens, if should not wear this tape on open
you notice your hand is colder than wounds, if you have an infection in
usual or has gone white/blue in colour. | your hand/forearm, have thin skin or
are allergic to adhesives.
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Acceptability questionnaire
To be complefed by Chief Investigafor
Patient Mame: Patient D.O.B
Patient Hosp. No: Patient Study ID:
Date interview Treatment
completed: allocation: Treatment As Usual /
Trial Treatment
Was assessor blinding maintained? YiM
If yes, guess group allocation? Treatment as Usual Trial Treatment

Acceptability of treatment

Aesthetics! appearance

Ability to mowve the hand

Ability to use the hand

Cleanliness

Temperature/sweating/dry
skin

Ease of donning/doffing

Ease of replacing

Durability

Discomifort

Can you give me any further feedback about the treatment you received?

Appendix
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Please make any further notes or comments on the
treatments for swelling here: * *
For example: reasons for not using, difficulties, likes D IA RY

Trial Treatment

Please complete this diary weekly by estimating

to what extent you have used the treatments to

reduce the swelling in your hand as you have
been instructed.

Please tick the number which best describes

Please either give this to your hand the extent to which you have completed the
therapist or place it in the box at treatments.
hand therapy reception when you For example, if you only completed the
have finished. treatments on some days you would fick ‘in part.”
Many thanks for your time and help 0 5 10
with this study. Not at all Inpat  Asadvised
If you have any questions about this diary /
please contact: o .
Leanne Miller (Lead Researcher) Please try to fill this diary in as truthfully as
4 Leanne.miller@uea.ac.uk possible so researchers can see how acceptable
=®01603 597206 these treatments are and if you are able to follow

them at home.

Patient Diary- frial treatment v1.2 14.9.17 IRAS |D: 228812

Massage Hand elevation Elasticated tape (kinesiology tape)

Scale 0 5 10 0 5 10 0 5 10
Not atall | Inpart As Not all all | In part As Mot at all In part As advised
advised advised

Week 1

Week 2

Week 3

Week 4

Week 5

Week &

Week 7

Week 8

Week 9

Week 10

Week 11

Week 12

v

Please write any comments you have about the treatment in the box over the page
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Please make any further notes or comments on the
treatments for swelling here:
For example: reasons for not using, difficulties, likes

Please either give this to your hand
therapist, or place it in the box at the
hand therapy reception when you
have finished.

Many thanks for your time and help
with this study.

If you have any questions about this diary
please contact:
Leanne Miller (Lead Researcher)
[ Leanne.miller@uea.ac.uk
2 01603 597206

Patient diary- treatment as usual v1.2 14.9.17. IRAS |D:- 2285812
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*DIARY™*
Treatment As Usual

Please complete this diary weekly by estimating

fo what extent you have used the treatments to

reduce the swelling in your hand as you have
been instructed.

Please tick the number which best describes
the extent to which you have completed the
treatments.

For example, if you only completed the
treatments on some days you would tick ‘in part’.

0 5 10
Not at all In part As advised

v

Please try to fill this diary in as truthfully as
possible so researchers can see how acceptable
these treatments are and if you are able to follow

them at home.

Massage

Hand elevation Compression

Scale 0 5 10
Not at alf In part As

advised

0
Not all alf

5 10 0 5 10
in part As Not at all in part As advised
advised

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week 10

Week 11

Week 12

Please write any comments you have about the treatment in the box over the page

v
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Unider each heading, please tick the OME box that best describes your health TODAY

MOBILITY

I have no problems in walking about

| have slight problems in walking about

| have moderate problems in walking albout
| have severe problems in walking about

| am unable to walk about

SELF-CARE

| have no problems washing or dressing myself

I have slight problems washing or dressing myself

| have moderate problems washing or dressing myself
| have severe problems washing or dressing myself

I am unable to wash or dress myself

USUAL ACTIVITIES [e.g. wark, sfudy, housework,
family or leisure aciivities)

I have no problems doing my usual activities

I have slight problems doing my usual activities

| have moderate problems doing my usual activities
| have severe problems doing my usual activiies

I am unable to do my usual activities

PAIN | DISCOMFORT

I have no pain or dizcomfort

I have slight pain or discomfort

I have moderate pain or discomfort
| have severe pain or discomfort

| have extreme pain or discomfort

ANXIETY / DEPRESSION

I am not anxious or depressed

I am slightly anxious or depressed

| am moderately anxious or depressed
I am severely anxious or depressed

I am extremely anxious or depressed

oo ouoou ouoog oodou

goood
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The best health

you can imagine

100

We would like to know how good or bad your health is
95
TODAY.

90
This scale is numbered from 0 to 100.

85
100 means the hest health you can imagine.

0 means the worst health you can imagine. 80

Mark an X on the scale to indicate how your health is TODAY. 75

MNow, please write the number you marked on the scale in the 70

box below.
65
60

35

YOUR HEALTH TODAY = 50

45

40

35

30

25

20

15

The warst health

you can imagine
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