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ABSTRACT

Purpose: Anxiety is a prevalent symptom of Parkinson’s disease, but is often under-recognised and
challenging to characterise. The present study aimed to develop a comprehensive new scale that
characterised the specific and nuanced experience of anxiety in people living with Parkinson’s disease.
A shortened version of the scale was also developed. The psychometric properties of both versions of
the scale were assessed for reliability and validity.

Methods: Secondary analyses were conducted on data from 254 people with Parkinson’s disease and
anxiety collected in a modified Nominal Group Technique ranking survey. Secondary analyses included
exploratory factor analysis, reliability and validity analyses, and confirmatory factor analysis.

Results: A standardised scale of anxiety and Parkinson’s disease, in its long Comprehensive Anxiety
and Parkinson’s Scale — 54 (CAPS-54) and short versions (CAPS-24), was developed. Reliability and
validity analyses of the scales demonstrated excellent factorial and internal consistency, as well as
good convergent validity.

Conclusions: The CAP Scales offer researchers and clinicians a more comprehensive means of assessing
the experience of anxiety in the context of Parkinson's disease than is currently available. Initial
validation of the scales is promising. Future validation and identification of clinical boundaries with an
independent sample is recommended.
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> IMPLICATIONS FOR REHABILITATION

« Anxiety is a prevalent but under-recognised symptom of Parkinson’s disease; current assessment
measures focus on common anxiety presentations.

» The Comprehensive Anxiety and Parkinson’s Scales (CAP-54 and CAP-24) offer a more comprehensive
means of assessing the experience of anxiety in the context of Parkinson'’s disease than is currently available.

- Using the CAP Scales may allow therapists to better tailor their interventions to the specific form of
anxiety that their patients with Parkinson’s may experience.

4]. It was claimed that this was an accurate and reliable measure
of anxiety for use with PwP which could be administered quickly
and easily [8,9]. Whilst this brief measure of only 12 items is quick
to administer, it has since received significant criticism. A recent
systematic review found that the PAS was less sensitive to anxiety
in adults with Parkinson’s, than the Geriatric Anxiety Inventory
[GAIl; 10]. Notably, the internal consistency of the avoidance sub-
scale is relatively low [11]. Moreover, Pontone and colleagues [3]
have suggested that the PAS focuses on common anxiety presen-
tations and not the unique experience of anxiety for PwP. This

Introduction

Anxiety is a commonly experienced symptom of Parkinson’s dis-
ease [PD; 1], with an estimated prevalence of 31% [2]. The expe-
rience of anxiety among people living with Parkinson’s (PLwP) is
thought to be under-recognised and undertreated [3].

It is argued that a better understanding of anxiety experienced
by PwP will lead to more timely identification and patients receiv-
ing more appropriate and effective intervention tailored to their
specific needs [1,4,5]. A recent set of surveys identified that whilst
anxiety in PwP shares many characteristics of anxiety in the gen-

eral population, three quarters of anxiety factors were impacted
by the experience of Parkinson’s [6].

A review of anxiety measures for PwP highlighted that existing
anxiety scales omitted fundamental clinimetric information and
showed inadequate evidence of validity in this population [7].
This drove the development of the Parkinson’s Anxiety Scale [PAS;

supports the argument for the development of an accurate and
reliable measure specifically for anxiety in PwP [8,12].

To characterise the experience of anxiety for PwP, Curran and
colleagues [6] conducted a mixed-methods study, co-developed
with two lay advisers with lived experience of Parkinson’s and
anxiety. Survey questions relating to the characterisation of anxiety
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experiences in PwP, were generated in a two-stage process using
a modified Nominal Group Technique. Firstly, the qualitative
accounts of anxiety from 205 PwP were collected and analysed
(16,503 words). These accounts were coded into 137 unique state-
ments. Finally, in a ranking survey, 341 PwP and anxiety rated
these statements on a five-point Likert scale according to the
representiveness or impact of their experience.

Aims

«  To use the ranking survey data [6], to develop and validate
a comprehensive standardised psychometric scale of anx-
iety for PwP that characterised the specific and nuanced
experience of anxiety in PwP

«  To develop a long and short form of this scale.

«  To assess the psychometric properties of both versions of
the scale in terms of reliability (e.g., internal consistency)
and validity (e.g., factorial and convergent).

Methods
Design

Scale development and validation analyses were conducted on
the modified Nominal Group Technique ranking survey data of
anxiety experiences of PwP [6].

Participants

Curran and colleagues [6], collected ranking data from 341 par-
ticipants recruited from the Research Support Network of
Parkinson’s UK and Parkinson’s UK support groups. The inclusions
criteria required participants to be 18years old and above, able
to read and write in English, and to have a self-reported diagnosis
of Parkinson’s. Participants self-identified as having experience of
anxiety by agreeing with the statement “Since your Parkinson’s
diagnosis, [you] have experienced stress, worry or anxiety to an
extent that has reduced your quality of life or sense of wellbeing.”
It was agreed with ethics that the ability of participants to

Table 1. Characteristics of participants.

Frequency (%)

Variable N=254

Age (Years)
Female 107 (42.1)
Male 147 (57.9)
Race
White 25
Black or Black British
Other minority races*
Other
Sexual Orientation
Heterosexual/Straight 24
Bisexual
Homosexual/Gay
Other
Prefer Not to Say
Years Since Parkinson’s Diagnosis
PAS (Total Score, Max = 60)
PAS: Avoidance Behaviour
(Max = 15)
PAS: Episodic Anxiety (Max = 20)
PAS: Persistent Anxiety
(Max = 25)

“Other minority races’ included participants who identified as being from Asian,
or Mixed/Multiple or Other racial groups.

Mean (SD)
65.7 (8.5)

Range
38-83
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complete the survey effectively excluded those with any significant
degree of dementia and demonstrated capacity to consent. PwP
who had historic experience of anxiety were allowed to complete
the ranking survey but 70% of participants exceeded the PAS
threshold for a current anxiety disorder (>13) [4].

For the current study, 87 participants were excluded due to
insufficient data for the purposes of scale development analysis.
Data were deemed to be missing at random and were deleted
listwise. Using this method, an entire case was excluded if any
response value on any item was missing. Therefore, this study
used data from 254 participants. Participant characteristics are
described in Table 1.

Ranking survey data

This scale development study used the final dataset generated
by Curran and colleagues [6]. This contained participant Likert
ratings for each of the 137 unique statements (supplementary file
1) indicating the representativeness or level of impact of each
statement in relation to their experience of anxiety. A 5-point
Likert scale was used. Further details of the methodology and
analysis are reported elsewhere [6].

Parkinson’s Anxiety Scale (PAS)

Curran and colleagues [6] administered the PAS [4] as a stan-
dardised measure of anxiety in Parkinson’s. This is a 12-item
self-report measure with items reflecting three subscales; per-
sistent anxiety (5 items), episodic anxiety (4 items) and avoidance
behaviours (3 items). For each item participants respond using a
5-point Likert scale, ranging from 0 (not at all or never) to 4
(severe or almost always), with a total score of 48. The internal
consistency for the PAS within a Parkinson’s population is reason-
able (Cronbach’s a=0.87) for the measure as a whole [4,8], and
as follows for the sub-scales: persistent anxiety (a=0.88), episodic
anxiety (a=0.78) and avoidance behaviour (a=0.67) [5]. The PAS
was used for assessing the convergent validity of both versions
of the new scale as part of our scale development and validation
process [13].

Ethical approval

The study by Curran and colleagues [6] received ethical approval
from the University of East Anglia (UEA) Faculty of Medicine and
Health Sciences Research Ethics Committee (FMH REC) on
10/01/2019, reference number: 2018/19-046. Additional ethical
approval for the specific secondary analyses of the current study
was subsequently confirmed by the FMH REC on 27/02/2020,
reference number 2019/20-068. All stages of the research adhered
to the British Psychological Society (2010) guidelines [14].

Steering group membership

Two lay advisors with lived experience of anxiety and Parkinson’s,
JM and RC, were recruited from Parkinson’s UK Research Support
Network. They were involved in the Curran et al. [6] study and
in the development of the two versions of the scale described in
this paper. JM and RC independently reviewed, completed and
provided feedback on the content, design, presentation, and expe-
rience of completion. The steering group also included perspec-
tives of a clinical neuropsychologists (CF), applied social
psychologist (KB), cognitive behavioural therapist (CIC), trainee
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clinical psychologists (DC, CIC) and a health researcher in
Parkinson’s research who has personal experience of a functional
movement disorder (KD).

Data analysis

Data analysis was completed in three main phases:

1. Development of the scale and its underlying factor struc-
ture via exploratory factor analysis (EFA) and initial
validation

2. Development of the shortened version of the scale via a
scale reduction optimisation strategy and initial
validation

3. Confirmation of the factor structure of the shortened ver-
sion of the scale via confirmatory factor analysis (CFA) and
initial validation

Scale development and initial validation

Scale development and initial validation was conducted using IBM
SPSS Statistics software [Version 25.0; 15]. Firstly an EFA was car-
ried out on the 137 items to identify underlying dimensions of
anxiety experienced by PwP. Then a principal axis factor analyses
were conducted with a direct oblimin rotation. An oblique rotation
was adopted because it was predicted that the underlying dimen-
sions of anxiety experienced by PwP would be interrelated. Next,
factor extraction was based on an eigenvalue of greater than 2.0
and a confirmatory inspection of the scree plot. For the interpre-
tation of the extracted factors, item loadings with a value of <
.30 were considered for deletion [16,17]. All items with high
cross-loadings, meaning those with secondary loadings with a
value of .30 or more, were deleted. Items with primary factor
loadings with a value of .30 or less were also deleted. The strength
of the factor loadings was evaluated using Kline's recommenda-
tions [18], with loadings considered moderately high if above .3
and considered high if above .6.

Next the internal consistency of each factor was assessed using
Cronbach’s alpha [11], based on the criterion that alpha values
of at least .70 represent good reliability. In line with Cronbach’s
[11] recommendation, reliability analyses were applied separately
to each subscale, to ensure that the subscales are reliable mea-
sures of the components of anxiety they are assessing. This is
particularly important if the subscales are to be used inde-
pendently in future clinical practice or research. Applying reliability
analyses to each subscale separately also accounts for a potentially
inflated Cronbach’s alpha value in relation to scales with a high
number of items. Then to assess convergent validity, correlation
analyses (Pearson’s r) were performed on the overall and subscale
scores of the Comprehensive Anxiety and Parkinson’s Scale — 54
(CAPS-54) and the overall and subscale scores of the PAS.
Correlations were evaluated as very weak (r = .00 —.19), weak (r =
.20 -.39), moderate (r = .40 -.59), strong, (r = .60 —.79), or very
strong (r = .80—-1.0) [18].

Scale reduction and initial validation

Scale reduction was conducted using the Oasis application [19]
in R [20]. Oasis offers an optimisation strategy for shortening
scales which is more psychometrically defensible than previous
methods of scale reduction, as it considers multiple important
criteria simultaneously [19]. Previous methods have, either
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assumed that all reliability and validity of a full-length scale is
applicable to the shortened version [21], or only required a single
criterion of a Cronbach’s alpha value equal to, or larger, than .7
[20]. In contrast, the multiple criteria considered in Oasis include,
Cronbach’s alpha, Guttman’s 1,, part-whole correlation and con-
vergent validity. All subscale items from the CAPS-54, and the
PAS for convergent validity, were inputted into Oasis. Oasis iden-
tified each possible way that the CAPS-54 items could be com-
bined to make a shortened scale. The item combinations were
then analysed and interpreted, to balance scale quality and inter-
nal consistency of the subscale scores, in order to establish the
most robust combination, i.e., the shortened scale. Next scale
quality and internal consistency were evaluated in accordance
with a Cronbach’s alpha value greater than .70 [11], a Guttman’s
(4,) value greater than .75, and a part-whole correlation (rpt) value
greater than .90 [19]. Then assessment of convergent validity was
performed using correlation analyses (Pearson’s r) were performed
on the total PAS and CAPS-24 scores, as well as the total PAS and
the CAPS-24 subscale scores. Correlations were evaluated as very
weak (r = .00 -.19), weak (r = .20 —.39), moderate (r = .40 —.59),
strong, (r = .60 —.79), or very strong (r = .80—1.0) [22].

Confirmation of factor structure of the shortened-version
(CAPS-24)

The factor structure of the shortened scale was analysed via CFA
using EQS 6.1 [23]. The robust maximum likelihood (ML) estimation
procedure was used to account for multivariate non-normality of
the data. Detection of multivariate non-normality in large samples
(200-500 participants) [24] was corrected for, using a robust x?
statistic, the Satorra-Bentler scaled statistic (S-B x?) [25] and robust
indices.

Next goodness-of-fit was assessed using the x> goodness-of-fit
index, Robust Comparative Fit Index (RCFl), the Robust
Bentler-Bonett non-normed fit index (RNNFI), Robust Root Mean
Square Error of Approximation (RRMSEA), and Standardised Root
Mean Square (SRMR). Excellent model-to-data fit is typically eval-
uated in accordance with a RCFI value of .90 or greater, a RNNFI
value of .95 or greater, a RRMSEA value of .08 or less, and a SRMR
value of .06 or less [26-29].

Results
CAPS-54

Following examination of the pattern matrix, whilst employing
the aforementioned criteria, a series of factor analyses removed
72 items from the original 137. Therefore, the final EFA included
65 items which loaded on to six factors and accounted for 48.5%
of the total item variance. Eleven of these items were identified
as having a poor conceptual fit and therefore low face validity
and were removed from the EFA solution. This resulted in a sim-
pler 6 factor solution which accounted for a greater amount of
variance. The final clean solution included 54 items which loaded
on to six factors and accounted for 49.4% of the total item vari-
ance. Item means ranged from 1.8 (SD=0.9) to 3.6 (SD=1.2) on
the 5-point Likert scale, and strength of factor loadings ranged
from moderately high .30 to high .86 (Supplementary file 1).
Inspection of item content confirmed that the extracted items
could be represented by six dimensions (subscales). Subscale 1
was named “Impact of Parkinson’s” and consists of 13 items that
reflect concerns about the impact of Parkinson’s in the present
and future. For example; “my anxiety is triggered or made worse
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when | see others at the later stage of Parkinson’s,” and “when |
am anxious, | worry about the rate at which my Parkinson’s symp-
toms progress and how | will cope at their worst” Subscale 2,
named “Environment,” consists of 11 items that reflect feared,
problematic and avoided environmental settings. For example,
“my anxiety is triggered or made worse when | am in crowded
and/or noisy places,” and “my anxiety is triggered or made worse
if people are too close and | feel my movement is restricted.”
Subscale 3, named “Cognitions,” consists of 9 items that reflects
the content and process of generalised worry and rumination. For
example, “there is no fixed focus to my worry; | worry about
anything, including irrational things, things | have no control over,’
and “I blow things out of proportion and make mountains out of
molehills” Subscale 4, named “Physical Sensations,” consists of 7
items that reflect physiological symptoms of anxiety. For example,
“when | am anxious, | experience changes to body temperature,”
and “when | am anxious, | experience increased sweating.” Subscale
5, named “Physical Consequences,” consists of 7 items that reflect
the consequences, and feared consequences, of Parkinson’s and/
or anxiety on bodily functions. For example, “my anxiety is trig-
gered or made worse when | am unsure if | can reach the toilet
in time,” and “when | am anxious, | worry about dribbling and
that others will judge me negatively.” Subscale 6, named “Anxiety
Triggers,” consists of 7 items that reflect situations triggering the
experience of anxiety. For example, “my anxiety is triggered or
made worse when | am alone,” and “my anxiety is triggered or
made worse when | am not occupied/busy.”

The six subscales had excellent internal consistency, with alphas
ranging from a = .84 to a = .92 (Table 2). Factor correlations
ranged from weak (r = .33) to strong (r = .65; Table 2). A strong
factor correlation was found between subscale 1 (Impact of
Parkinson’s) and subscale 5 (Physical Consequences). Correlations
between subscale 3 (Cognitions) and subscale 4 (Physical
Sensations), and between subscale 4 (Physical Sensations) and
subscale 5 (Physical Consequences) were weak. All other subscale
factor correlations were moderate.

Analysis of convergent validity found a very strong, positive
correlation between the total overall scores on the CAPS-54 and
the PAS (r = .824, p < .001; Table 3). Analysis of convergent validity
between the total subscale scores of the CAPS-54 and the PAS
ranged from moderate (r = .43) to strong (r = .69). The strongest
correlations were found between the CAPS-54 subscales of
“Cognitions” (r = .69), “Anxiety Triggers” (r = .69), and “Impact of
Parkinson’s” (r = .61), with the PAS subscale of “Persistent Anxiety".
Another a strong correlation was found between the CAPS- 54
subscale “Environment” and the PAS subscale “Avoidance Behaviour”
(r = .67). All correlations were significant at p < .001 (Table 4).

The final 54 items were shared and discussed with the lay
advisors (JM and RC) to establish the order of items, scale and
subscale names and overall presentation. In addition, they com-
pleted the final scale and provided feedback on the experience

and completion time (mean = 5.5min). The final measure was
named the Comprehensive Anxiety and Parkinson’s Scale (CAPS-54;
supplementary file 2).

CAPS-24

The aforementioned criteria were used to evaluate the different
combinations of the subscale items generated in Oasis. For each
subscale, the item combination which scored optimally across the
four indices (Cronbach’s a, Guttman’s 4,, part-whole correlation,
and Pearson’s r) was retained. Subscale 1 (Impact of Parkinson’s)
was reduced from 13 to 6 items. Subscale 2 (Environment) was
reduced from 11 to 5 items. Subscale 3 (Cognitions) was reduced
from 9 to 4 items. Subscale 4 (Physical Sensations) was reduced
from 7 to 3 items. Subscale 5 (Physical Consequences) was reduced
from 7 to 3 items. Subscale 6 (Anxiety Triggers) was reduced from
7 to 3 items. This resulted in a more parsimonious scale of
24-items which still had content validity and reflected the con-
structs encompassed by each subscale. To ensure content validity,
larger subscales retained more items.

The six subscales demonstrated excellent internal consistency
with Cronbach’s alpha (a) ranging from .77 to .86, Guttman’s (4,)
ranging from .75 to .84, and a part-whole correlation (rpt) ranging
from .90 to .94. Analysis of convergent validity between the total
overall scores on the CAPS-24 and the PAS found a strong, positive
correlation (r = .820, p < .001; Table 3). The six subscales also
demonstrated good convergent validity (Pearson’s r), with positive,
and statistically significant (p < .001) correlations with the PAS
subscales (Table 4). The strongest correlations were found between
the CAPS-24 subscales of “Cognitions” (r = .71), “Impact of
Parkinson’s” (r = .61), and “Anxiety Triggers” (r = .61), with the PAS
subscale of “Persistent Anxiety.” Another a strong correlation was
found between the CAPS-24 subscale “Environment” (r = .67) and
the PAS subscale “Avoidance Behaviour.”

The comparison between CAPS-54 and CAPS-24

Confirmatory factor analysis confirmed that the 24-item solution
held the same six-factor structure as the 54-item solution.
Examination of Mardia’s normalised coefficient (14.33) indicated
that the data departed from multivariate normality. Subsequently,
the robust maximum likelihood (ML) estimation procedure was
used. The model displayed a good fit to the data, S-B x%(51) =
475.35, p < .001, RCFI = .92, RNNFI = .91, SRMR = .06, and RRMSEA
= .06 (90% Cl = .05 -.07).

As with the CAPS-54, the final 24 items were shared and dis-
cussed with the lay advisors to establish the order of items and
overall presentation. In addition, they completed the final scale
and provided feedback on the experience and completion time
(mean = 3min). The final measure was named the Comprehensive

Table 2. CAPS-54 subscale factor correlations and internal consistency.

Factor correlations

Number of
Subscale Items a 1 2 3 4 5 6
Impact of Parkinson’s 13 .92 1.00
Environment 1 91 56 1.00
Cognitions 9 .87 54 49 1.00
Physical Sensations 7 .84 45 51 33 1.00
Physical Consequences 7 .87 .65% .58 44 .38 1.00
Anxiety Triggers 7 .86 .58 A48 .52 42 48 1.00

Key. a: Cronbach’s Alpha. Good internal consistency was evaluated in accordance with a Cronbach’s alpha value greater
than .70 [11]. Factors: 1=Impact of Parkinson’s, 2=Environment, 3 =Cognitions, 4="Physical Sensations, 5=Physical
Consequences, 6=Anxiety Triggers. *Factor correlations are considered strong if above .6.
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Table 3. Correlations between CAPS-54, CAPS-24, and PAS total scores.

CAPS-54 CAPS-24
Total score Total score
PAS Total Score .824* .820%

Key. *Correlations are significant at p < .001. Correlations were evaluated as
very strong (r = .80 — 1.0) [18]. A significant, very strong correlation was found
between the CAPS-54 and CAPS-24 (r = .980, p < .001).

Table 4. Correlations between CAPS-54, CAPS-24, and PAS subscales scores.

Scale and CAPS-54 CAPS-24

subscale 1 2 3 4 5 6 1 2 3 4 5 6

PAS

Persistent 61 47 69 44 47 69 61 49 71 39 .38 .61
anxiety

Episodic 51 48 45 43 50 57 54 49 49 44 40 51
anxiety

Avoidance 51 67 46 48 45 43 53 67 48 41 41 39
behaviours

Key. CAPS-54 and CAPS-24: 1=Impact of Parkinson’s, 2=Environment,
3 =Cognitions, 4=Physical Sensations, 5=Physical Consequences, 6=Anxiety
Triggers. All correlations are significant at p < .001. Correlations were evaluated
as very weak (r = .00 -.19), weak (r = .20 -.39), moderate (r = .40 -.59), strong,
(r = .60 -.79), and very strong (r = .80 -1.0) [18].

Table 5. CAPS-24 subscale internal consistency.

Number of
Subscale items a A, rpt
Impact of Parkinson’s 6 .85 .84 94
Environment 5 .86 .84 94
Cognitions 4 77 .75 92
Physical Sensations 3 .83 .78 90
Physical Consequences 3 .84 .80 91
Anxiety Triggers 3 .80 .76 91

Key. a: Cronbach’s Alpha; A,: Guttman’s; rpt: part-whole correlation. Good internal
consistency was evaluated in accordance with a Cronbach’s alpha value greater
than .70 [11], a Guttman’s (4,) value greater than .75, and a part-whole correla-
tion (rpt) value greater than .90 [22].

Anxiety and Parkinson’s Scale - Short Version (CAPS-24;
Supplementary file 3).

Discussion

The aim of this study was to develop a new standardised psycho-
metric scale that captured the unique and nuanced experience of
anxiety in PwP, overcoming limitations of existing measures.
Accordingly, the “Comprehensive Anxiety and Parkinson’s Scale”
was developed in its full (CAPS-54) and shortened (CAPS-24) ver-
sions. This offers a significant contribution to meeting the identified
need for an accurate and reliable measure of anxiety for PwP [8,12].

For both the CAPS-54 and the CAPS-24, factor analyses con-
firmed that the extracted items could be represented by six sub-
scales: anxiety triggers, physical sensations, physical consequences,
cognitions, environment, and impact of Parkinson’s. The psycho-
metric properties of the two versions of the scale were assessed
for reliability and validity. The overall scales, and each of the
subscales, demonstrated excellent levels of reliability. The lowest
subscale alpha value of the CAPS-54 was for “Physical Sensations”
(a = .84), and for the CAPS-24 was for “Cognitions” (a = .77) (Table
5). In contrast, the internal consistency of the avoidance subscale
of the PAS is relatively low (a = .67) [4], and below the recom-
mended Cronbach’s alpha value (a = .70) [11]. This supports that
both the CAPS-54 and CAPS-24, and all subscales, demonstrated
adequate reliability in the current sample.

THE COMPREHENSIVE ANXIETY AND PARKINSON'S SCALE (CAPS) 5

The overall scales, and each of the subscales, demonstrated
good levels of validity. Factorial validity, demonstrated by
inter-factor correlations of the EFA, was good. Good convergent
validity was demonstrated by a statistically significant, strong and
positive correlation between the total scores on both the long
and short form of CAPS with the PAS. Good convergent validity
suggests that both the long and short forms of the CAPS and
the PAS measure dimensions related to the same construct.
Correlations between the long and short forms of the CAPS and
PAS subscales were also all significant and positive. The CAPS-54
correlations ranged from moderate to strong, whilst the CAPS-24
correlations ranged from weak (borderline moderate) to strong.
The stronger correlation coefficients were found between the long
and short forms of the CAPS’ individual subscales of “Anxiety
Triggers,” “Cognitions” and “Impact of Parkinson’s” and the PAS
subscale of “Persistent Anxiety” Another strong correlation was
found between both the long and short form of the CAPS subscale
“Environment” and the PAS subscale “Avoidance Behaviours.” Again,
good convergent validity suggests that both the long and short
form of the CAPS and the PAS subscales measure related con-
structs. Further, weaker correlations suggest that both the long
and short form of the CAPS may tap additional constructs of
anxiety in Parkinson’s not captured by the PAS. There were weak
correlations between the CAPS-24 subscales “Physical Sensations,”
and “Physical Consequences” with the PAS subscale “Persistent
Anxiety,” as well as between the CAPS-24 subscale “Anxiety
Triggers” and the PAS subscale “Avoidance Behaviours!” This
highlights that the CAPS-54 and CAPS-24 may offer a more
comprehensive and nuanced understanding of the anxiety expe-
rienced by PwP.

The two versions of the scale begin to overcome the limitations
of existing measures. Firstly, the psychometric properties indicate
improved levels of reliability and good levels of validity. Secondly,
the new scales focus on the unique and nuanced experience of
anxiety in Parkinson’s, as opposed to the PAS which focuses on
common anxiety presentations [3]. Despite the comprehensive
nature of the new scales, they remain quick and easy to administer
(taking between 3 and 5.5min to complete), in line with a prin-
cipal strength of the PAS [8,9].

Strengths and limitations

Two comprehensive and nuanced versions of a new measure of
anxiety in the context of Parkinson’s have been developed, which
demonstrate satisfactory clinimetric properties. A primary strength
of these scales is that the overall content, design, and presentation
were co-constructed by the target population, that is, people with
lived experience of Parkinson’s and anxiety. Specifically, the con-
tent of the scale items was derived from a rich, dataset collected
as part of a large survey characterising anxiety in PwP [6], as well
as benefiting from co-development through lay advisor input
throughout. Lay advisors also provided significant contribution to
the scale development process. This has resulted in the develop-
ment of two versions of the CAPS scale which capture specific
experiences of the population in a way not previously achieved.
The involvement of lay advisors was instrumental in improving
the relevance, quality, and impact of this research [30].

A significant strength of the empirical study relates to the
opportunity of conducting secondary analysis on data collected
by Curran and colleagues [6], enabling the development of a
standardised scale. Strengths of secondary analysis on existing
data include enhanced efficiency of research, cost-effectiveness
[31,32], the generation of new knowledge [33], and reduction
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in participant burden, which have become increasingly val-
ued [32].

Another strength relates to the rigour employed in the devel-
opment of the two scales. Recommended scale development
procedures were adopted, including psychometric evaluation [13].
The rigour employed during scale reduction was achieved through
the Oasis application, which offers psychometrically defensible
methods compared to previous approaches [22]. Specifically, a
range of reliability indices were considered simultaneously, as
opposed to sole dependence on Cronbach’s alpha.

A major limitation of the study is that the population that
provided the data had limited representation of those with more
severe disease or from ethnic minorities (Table 1). The length and
complexity of the survey inevitably excluded those with poor
English reading skills and those with dementia, so these findings
are not generalisable to these populations.

Whilst the comprehensive nature of the CAPS-54 is clearly a
strength, there are noticeably more items than the existing mea-
sure of Parkinson’s and anxiety (i.e.,, PAS). An increased number
of items will undoubtedly increase completion time slightly; it
took our lay advisers 5.5. min to complete. This factor may be
viewed as a limitation. However, Wechsler [34] advises that it is
fundamental that, regardless of time constraints, clinicians find
the time for comprehensive assessment. Whilst, we agree, it is
also important that measures are as accessible as possible to
patients and clinicians, and therefore a shortened version (CAPS-24)
is offered in addition, which only took our lay advisers 3min to
complete. This provides researchers and clinicians the option to
select the version most appropriate to their needs, knowing that
each offers adequate reliability and validity. For example, a clini-
cian may prefer to select the longer version (CAPS-54) to help
inform comprehensive assessment and psychological formulation,
whereas the short version may be preferred for briefer assessment
or screening purposes.

Implications for practice and recommendations for future
research

Given that the experience of anxiety among PwP is
under-recognised and undertreated [3], it is hoped that this new
scale will improve the assessment of anxiety in this population.
As a result, this could lead to more timely identification and
patients receiving more appropriate and effective intervention
[1,4,5]. What is more, the comprehensive and rich nature of the
information gathered by patients who complete either scale, could
help guide psychological formulation and treatments. This may
be of particular use to psychological or therapeutic practitioners
who have limited knowledge of the character of anxiety experi-
enced by many PwP.

It is recommended that future research further validates the
CAPS-54 and CAPS-24 with independent samples. This is required
to confirm the factor structure, as well as reliability and validity
of both versions of the scale and their subscales. Additionally the
threshold score for anxiety levels that impact significantly on
quality of life could be identified. Future work should ensure more
diverse populations are examined in order to ensure the measures
are culturally relevant and robust. In the independent sample,
appropriateness of the scales could be explored for subgroups of
the Parkinson’s population (e.g., people with different Parkinson’s
phenotypes, or at different levels of symptom severity). Findings
from such research could inform clinical practice to better support
PwP and anxiety. Whilst feedback from lay advisors has been
encouraging, it is important to extend our understanding of the

acceptability of these scales in the wider Parkinson’s population.
This could be achieved through focus groups that include people
with lived experience, their families, carers, and clinicians.
Acceptability and utility of the new scales could also be explored
in clinical settings.

Conclusion

This empirical paper generates and provides initial validation for
two versions of a new psychometric scale of anxiety for PwP,
overcoming limitations of existing measures. In doing so, it offers
an exciting contribution to the field that may aid clinicians and
researchers to capture the specific and nuanced experience of
anxiety for PwP.
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