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Abstract

Patient nonadherence to medicatidrarmspatient outcomes andaises costs vizasted
and unnecessary treatmeri©sterberg and Blaschke, 2Q0Bowever current adherence
measure are far from optimafVitolins et al., 200)) andadherence enhancing
interventions rarely successf(flaynes et al., 2008This nay be a reflection of
inadequate patient targeting and adherence measuremdiis thesis descrils¢he
development of questionnaieintended to be clinically useful by predictipgtient risk
of nonadherenceA scoping review with metanalysisvas undetaken to identify
predictors objectively shown toébassociated with nonadherencany ge-existing
guestionnaires to measurtne selectedpredictorswere identified viditerature review.
Preexisting questionnaires incorporated were the Beliefs about idieés Questionnaire
(Horne et al., 199p Perceived Stress Sc#lxhen et al., 1983 Patient Health
QuestionnairgKunik et al., 2007 and thePatientDoctor Relationship Questionnaire
(Van der FeltLornelis et al., 2004Novel items were developed to measure patient
demographics, health literacy, mental health, yislealthbehaviours, beliefs about
medicines, seléfficacy, social supportand access to medicines. These scales were
incorporated into two novel questionnaires. The Patient and Lifestyle Scale (BAdLS),
the Wellbeing and Medications Scale (WAMS). A feasibility studgovakictedwith 16
patients at a GP surgery to identify limitations in research desighperformpreliminary
psychometric assessmenssues wittparticipant identificationwere highighted,
however, indications were that PALS and WAMS could be used to predict@aifed
and prospective refill adherence.phactitioner focus grou@ppraisel the clinical utility
of the questionnairesvhilst acceptability and validityere assessedia sixparticipant
interviews. The PALS and WAMS weaeceived to bepotentially clinically useful and
most items wereconsideredacceptableFindings also indicated that mental distress is
associated with nonadherence and that long term adherence maympeore upon

integrating medicines into every day habits than rational dustefits appraisals.
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Chapter 1 z Introduction

1.1 General Introduction

It is estimated that between 2band 50%of all patients diagnosed with a chronic disease

do not take their medication as prescribé8lackett and Snow, 197/BiMatteo, 2004%

This is a significant issue for the NHS, which dispensed 886 million prescriptions in 2009 at
a cost of over £8.5 billiofNHS Information Centre, 2010f a quarterof those medicines

are not takenthis represents &ignificant waste opublicresources ané high cost to

public health¢ KS | YQ& 5 S LJ (2008 Ssfsithe dufnber & linfisédkand
unwanted medicabns that are returned to pharmacies at approximately £100 million per
year, while NICENational Institute for Clinical Excellen@909 report that between 0.3
and1.2% of hospital admissions are directly related to patients not taking their medicine

as prescribed, at a further cost of between £36 milior£196 million per year to the

NHS Osterberg and BlaschK2005 estimae the cost of unnecessary admissions to

hospital in the US caused pgtients not taking medicines as prescriltedoe

approximately $100 billion per year, while Hovstadius and PetergX@i) report thatin
Sweder2 3SNJ em o0AftfA2Yy INB aLISyld 2y YSRAOAYS

With such huge financial pressures attached to a major public health concern, the
guestion of how and why patients do not take their medicines as prescribed has become
avastfield of researchDespite the number of articles concerning whether patients take
medication as prescribed now stretching into tlems ofthousandgMartin et al., 2003,

there is remarkably little cohesion in the fiel@nd consequentlyprogress has been poor
(Nunes et al., 2009 There is no definitive maareemployed,nor a coherent picture of

the key variablesEven the words used to describe the problem rentigbated Patient
compliance, adherencand concordance are used, often without definition or with due
sensitivity given to their specific meanmghis lack of coherencrirther fragmentsan

intricate and complicated research problgMermeire et al., 2001Kyngas et al., 2000
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1.2 Compliance, Adherence, and Concordance

1.2.1 Compliance

The two most common termssed to describe patients following the recommendations

2F KSIfOK LINRPTFSaaAz2yl f a Hahd etHloORKdSfiNEEY OS Q |
O2YLX ALYyOS a WiKS SEGSy(d GresoftékhdK | LIS NJ
medications, following diets, or executing lifestyle changes) coincides with medical or
KSI f ( K This RefinitiorSaSsdmsthat the more patient behaviour coincides with

medical advice therk S W6 S G SNJ 6 SRPSBB &h@MeiicKsSp &Dbhing, S vy {
1997.W2 NRa & dzOK | & cdHrOR pekdeivedas & dNitipytiatsSodpassive
followers of doctor<nstructions(Stimson,1974). Hayneset al (1979 did stipulatethat
compliance is an appropriate response only where a diagnosis is correct, the treatment
prescribed is effective, and where the patidras provided informed consé, however,
othershavenot been so careful witlthe use of the ternfiTrostle, 1988 For example, one

study defin)kR WO 2 Y ladfcdmbplgtidpd @eatment regime in a clinical trial whether or

not doctors had advised participants to stop taking the medic{@gnneJones et al.,

2008.

I f 0K2dAaK Y@l idgiiently us€drSiee literature, it hadeen largelyeplaced
o0& GKS (S NMhicWis oRsiEleds e<3 Sudhoritarié®awyer and Aroni, 2003

1.2.2 Adherence

Adherence is most commonly defined#si KS SEGSy G (2 6KEOK | L
taking medication, following a eli, and/or executing lifestyle changes, corresponds with
FANBSR NBO2YYSYRI (A 2y a (WolteH¥alth Orgarfishtibn 0031 N5
This definition emphasisetherequirement of agreement, reflecting a trend towards

seeing the patient as a partner a therapeutic alliancé&yngas et al., 2000

TheWHO definitionof adherencedoes not fully anculate what is meantya
Gy B R KS Naightl I wolldl not make sense to label a patient who missese dose

of their medication aho cost to their health as nadherent(Horne, 2000. Many
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authors take the approach of dichotomisiagherence into patients taking sufficient
proportion of their medicines to receive therapeutic benefit and those that are not
(Chapnan, 2004. For exampleresearchers investigating antiretroviral medications
usually indicate that those taking less thasP® of their medications are nadherent,
because when adherence is below this proportion of medicines tékeienefits of
antiretrovirals become dubiougAtkinson and Petrozzino, 20DHowever this method
requireseach medication regimeto have a different cut offor adherence For example,
Sackett and Sno\d979) report that only 30% of a prophylactic penicillin regime was
required to offer protection from rheumatic fevewhile 80% ofan antihypertensive
medicationregimen musbe taken beforgherapeutic benefit is conferredVhenthe
required dose for each medicatias not knownit may be unproductivéo stigmatise
patientsg A (1 K U KRX SYNB2VI Q | ebiaibur ndall Sayse the3id HaImo
(Steiner and Earnest, 20p0t may be more appropriate to report meangportions of
medicinegaken across all participants instead of reportinggodions of adherent
versus noadherent individualgHorne,2000. This would more accurately reflect the
true rates of adherence and provide more accurate measurement. This would also
remove an element of judgement placed upon the patidthbdwever judgementsabout
adherence ratesould only be performed at thgpopulation levelwhichmay lack clinical
utility. Most authors define adherence rates in terms of proportions of adherent
individuals(DiMatteo, 2004% They also tend to do so usifigt O1 S 4 FyR {y2 6
off (Peterson et al., 2097

1.2.3 Concordance

Thed NI RAGA 2y WbimadRiNgfdfirfesth@ pracidiener ¥<2aR &pert and
the patient is expected to comply with their advice based on superior knowlélggen

and Weiss, 2004Charles et al., 1997However, the priorities of patients may not be the
same as the priorities dfealthcare providersMedical professionatPriorities are to
eradicateor prevent illnesswhile patient<are more concetred with maintainng normal
functioning(Pollock, 200} Patients often cease to take medication once they feel better
and this could be due to the medicines lowering quality of life via side effects and forced
routines more than they confer benefits by offering an improvementealth(Miller,

1997). The concordance movement was initiated to encourage acknowledgement that
21



patients health beliefs could haternally valid and consistentet contrary to that of the

health care providefMarinker, 2004. Concordance aims oromote a therapeutic

alliancewith patients? A y g KA OK (GKS Y2aid AYLI2NIé yi RS
those that are made by the patieRPSGB and Merck Sharp & Dohme, 19®8cause
concordance describes an approach to consultations it is improper to use the term as a

synonym for adherencéCushing and Metcalfe, 20R7
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1.3 Measurement of adherence

An accurate measure of adherence is necessary in dodéeentify which patients are
nonadherentand to quantify the effects of any interventigmsull Jr., 1984 However,
tKSNB Aa y2 dzyAGSNEIFfte | OOSLIWISR Ww3a2fR ad
have strengths and weaknesses in terms of practicaiccuracy, and acceptability

(Vitolins et al., 200D

All attempts to measure adherence to medication will be susceptibtaree types of
bias unéss overt measurement is used, which may not always be an ethically
appropriateoption. Reactivitypiasrefers to thephenomeron wherebyobserving
behaviour changes the behaviour that is being obseryedrne, 200Q. White coat
adherence refers to adherence improving in the period shortly before patients visit health
professionalg¢Schwartz and Quigley, 2008udd, 1998 Pygmalion effects refer tthe
phenomeron whereresearcher expectations may merate aselffulfilling prophecy.For
exampleLJ- (i A &lyefedc@may be improved when thage receiving an intervention
to improve adherencéecause they receive preferential treatment to patients not
receiving an interventiorPatients witha good reationship with ther doctor mayalso
receive a higher standard of treatment than those with lower quality relationships
(Chapman, 2004

Measures of adherence may also differ in terms of theirsitivity and specificityA
measure of adherence is sensitive if it is able to correctly identifadherentpatients
and specific if it identiés onlynonadherent patientsas noradherent This can vary by
measurement type. Fa@xample when patientsself-report as nonadherent this is usually
accurate butselftreportsoften incorrectly identify nonadherent patients as adherent
(Farmer, 1999 In contrast, electronic monitoring devicase more likely to incorrectly
label an adherent patient as nadherent.Because of these various differences betwee
the methods of measurement, DiMattg@004q9 found significant differences in

adherence rates reported by different measument types
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1.3.1 Direct measurement of adherence

The most obvious way of measuriagherences to observepatients taking their
medicines However this is impractical in the ogpatient setting wherehe
administation of medicire isunder a greater degree of patient contr@iMatteo,
20049. Even irclosely monitored clinical trials and-patient settings, direct paent
observation ismperfect, with some patients feigning adherence and removing

medication from their mouths when no longer observ&@rmer, 199%

A more common directneasurement opatient adherence is to takeldood sample

from a patient and detect whether the medicirme one of its metabolitess present in the
blood (Horne, 200Q. The primary advantage this methodis high sensitivitgFarmer,
1999. However, due to individual variability in metabahst is not possible to quantify
how adherent a ptient has been via this metho@lattson and Friedman, 198Kettler

et al., 2002. For this reason direct measuremasftadherence iparticularly sensitive to
white coatadherencebecausegpatients onlyneed totake pills immediately before
measurement to givehte impression of adherendgélorne, 2000Chapman, 2004amer
et al., 1989.

It is alscextremely difficultto directly measure metabolites of many medici{€&ordis,
1979. One way taircumventthis issue is to develop a marker which candalded to the
medicinepreparation. Unfortunately developing an adequabarker is both expensive
and difficult. An ideal marker musbe chemically inert, pharmacologically inactive, non
toxic, and must not accumulate in the bqdyith a halflife suitable for accurate

detection but notso longthat the test loses its sensitiviynsull Jr., 198¢

Further problems with using direct methods are that they are expensive, requiring
collection storage and testing oblood samplesand they are also ethically dubiaus
Direct measurements are often uncomfortable and invasive for patigthdsne, 2000.
Direct measurement of adherenceasly practical for singlelose therapies, where
administration of medication is intermittent, orlven patients are hospitalise@/ermeire

et al., 2001 Gordis, 1979
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1.3.2 Indirect measures of adherence

1.3.2.1Pill Counts

One of the most popular methods of assessing adherence rates has been to determine
how many pills patients have their possession compared to how many they would have
if they had perfect adherence. At least until the development of electronic monitoring
systems, pill counts wereonsideredhe reference standard for all other adherence
measuregFarmer, 1999 The measure is simpleequiring no advanced technaly

(Horne, 200Qand gll counts can also be adapted to other preparation modes by
weighing powder or liquid preparatior{§armer, 1999 However pill counts have a
tendency to oveestimate adherence becaugdls may be taken incorrectlgjven to

other people, moved to a different container, removed from the bottle and dropped

lost prior to ingestior{Gordis, 1979 There isalsono indication of the pattern of
nonadherencea patient may displagFarmer, 1999 A patient may have missed
occasional doses due to lapses of memar theymay have taken a medicin®liday, or
else they may have taken medication only in periods leading up to medical assessment
(Gordis, 1979Cramer et al., 1989Doses mayalsobe deliberately dumped where

patients are aware their medication is being monito(&brdis, 199, Horne, 2000
Osterberg and Blaschke, 2Q@armer, 1999Vitolins et al., 2000Rudd et al., 198%ullar

et al., 1989. Ths measure is alsdependent uporpatients remembering to bringill
bottlesfor assessmenivhich may increase reactivity bias@4tolins et al., 2000Haynes

et al., 1980. Pill bottles can also be mislaid, confounding res(@smer et al.1989.
Unannouncedill countsmight generate rore accurate estimatesf adherencgHorne,

2000 Pullar etal., 1989 Farmer, 1999Haynes et al., 1980

1.3.2.2 Prescription refill rates

Refill rates estimate adherence based upon either how much timéeepét had

medication available to them or else estimatingnadherencéased upon how many
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days patients did not have access to medica(Bteiner and Prochazka, 1997
Prescription refills are easy to quantify by varioosthods.This can make them
adaptable, as they can measure total adherence rates over a whole regimen, or else
provide a picture of the pattern of adherence over a long period of time if regular
measurement intervals are usé¢8teiner and Prochazka, 199For example, if there is
one large gap evident this may imply the patient had takeneadicationholiday.
Conversely persistent small delays may imply occasimisseddoses. One of the major
benefits of refill rates is that theyllaw a measure of adherence thean be taken
without patient knowledge, sidestepping the problems of reacti(ititolins et al., 2000
Balkrishnan andayawant, 2007 The low cost of the measure also makes it a very
popular method when dealing with large populations or for lengthy longitudinal studies
(Van Wijk et al., 2006

However, efill ratesdo havesignificant limitationsThere is dack of consistency in
measurementwhich can make refill rates difficult to interpré/an Wijk et al., 2006

Refill ratesare alscan abstractmeasure of adherenclkecause they measur&cquisition
of medication rather than its comsnption (Feinstein, 1979Steiner and Prochazka, 1997
Refill adherence give the maximum possible aéinee a patient could have displayed
(Sherman et al., 20QPand consequentlgffer high speciftity but poor sensitivity
(Steiner and Prochazka, 199Furthermore when medicines are not prescribed in
regular short intervalg can be difficult to describe the different patterns of
nonadherencalisplayed by patientéBalkrishnan and Jayawant, 2Q0Refill rates can be
compromised if patientare ableto acquire medicines from alternate sources to those in
astudyor from multiple pharmaciegvitolins et al., 200Balkrishnan and Jayawant,
2007). A final problem ighat it can bedifficult to determinewhether changesi patients
medication behaviour are due twonadherenceor a change in the medical advice they

have been givefvan Wijk et al., 2006

1.3.2.3 Electronic monitoring devices

Electronic monitors work by recording the time and date of each openingredicine
container(Cramer et al., 1989Records can also be transmitted remotely to prevent data

loss(Sajatovic et al., 20)0Electronically monitoringdherenceoffers the possibility of
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collecting the exact pattern of adherence participants exHiBiamer et al., 1989
Andrejak et al(2000) used electronic monitors to compare two antihypertensive
medicines, and although the proportion ofedicines taken for each was comparable, use
of electronic monitors was able to show how omedidne was more readily taken on
schedule than anotheMoreover, it can be seen whether a patient regularlisses a
specific dose, misses doses sporadically, or has taken a longer break from medication
(Farmer, 1999 No other method of adherence assessment allows an accurate
assessment of this type ofith, which can differentiate between dose and schedule
adherencgWaterhouse et al., 19938 mith et al., 200). Some modern monitors can also
offer extra clinical utility as adherence aids, capable of reminding participants to take
their medicinegHaberer et al., 2012

Despit these strengths there argignificant limitationsvith electronic monitoring
devices As with pill counts, actual ingestion of the medication once the pilHasxbeen
opened cannot be provefingerski et al., 20)1Martin et al.(2007) found that 60% of
participants in their ample required data to be deleted because they had opened the
bottle for reasons other than ttake a doseFor this reason electronically recorded data
frequently gives lower adherence rates than alternative adherence meaglitest al.,
2001, Smith et al., 201Byerly et al., 2006 Some devices can partiattprrect for this by
asking participants if they have opened the device to take a dose dSagdatovic et al.,
2010, and it has been demonstrated that pill counts cdémte more strongly with
electronic monitoring when this adjustment is mafi¢aberer et al., 2002 However,
these adjustmentslo not account for paents who are intentiondy noradherent and
opening the box only to dump the dosgthoughsome inhaler monitors can note
multiple uses in a short period time to identify dumped dosefingerski et al., 2011
Data loss can and does happevith malfunction ates ranging from 5 t@0%for bottle
cap monitors and 8 t@1% for inhaler monitordngerski et al., 200)1Wu et al(2008

lost data from 13 patients in their sample because the morti@dware or software
malfunctioned, or because the patients lost or damaged the deVike.bulk of the
devicescan cause problems for patients with some preferringegmove more than one
dose per opening in order to move medication into more portabléess conspicuous
packagingSajatovic et al., 2030Smith et al(2010 had oneparticipantthat opened
their monitoring device only once paveek to place medicine into a pill bokais resulted
in their being classified as nadherent by electronic devideut 100% adherent via pill
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count and seHlreport. Wetzels et al(2006) found that there was almost no agreement
between electronic monitoring of adherence and refill data. The primary cause of this was
the veryhigh adherence of patients over ttiemonthperiod of electronic monitoring

versus thearguablymore natural behaviour of patients over ti2 monthduration

assessed by medication refihta. These difficulties mean thatiectronic monitoring can
underestimate adherencavhen patients swap pill boxdkiu et al., 200flor overestimate
adherencewhen measurement is over the short terfwetzels et al., 20060ften, a

choice has to be made regarding whmtescribedmedicatian is electronically monitored

due to the prohibitivecosts of providing each patient with multiple monitoring devices
(Sajatovic et al., 2030These costalsoprohibit their use in many naturalistic studies and
practice settings, and limit their deployment primarily to clinical tr{alerne et al., 200b
Many airrent devices are also difficult to conceal, and so an explanation must be given to
patients as to why their medication container appears different tonmal if adherence is

to be measired covertly(Waterhouse et al., 1993The constant visual reminder of
observationfrom electronic devices can exaggerate tieactivity biasesand keep

adherence rates artificially high for long periods of ti(@ui et al., 2003

The wealth of data provided by electronic monitors makes them an attractive option
when the resources are in place allow their use. However, tHemitations should not be
underestimated and claims that they mark the gold standarddiferencemeasurement

are premature(Smith et al., 2010

1.3.2.4 Therapeutic outcome

A final objective measure of adherence is the use of therapeuticomes as an

indication of adherence. This is dependent on a close relationship between adherence
and outcome being trué-Horne, 2000. This can be the case for some meubs, for
exampleCramer et al(1989) coulddirectly attributeepileptic episodeso missed doses

of medication However, vhile good adherences associated witllinical outcome

(DiMatteo et al., 200 it does not logically follow that a good outcome must be the

result of good adherence; nor is it true that other factors besides adherence do not affect
outcome(Gordis, 1973 Clinical outcome is, therefore, a very abstract measure of

adherence, and it would bleighly judgemental to assume a poor outcome was due to
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nonadherenceon behalf of the patientBalkrishnan and Jayawaf#007) alsoarguethat

the level of medication adherence required tamtain normal blood glucose levels in a
patient with diabetesmay be very different to the level of adherence below which

patients may suffer negative consequences. The choice of therapeutic outcome measured

may therefore have a significant impact uponshpatients areclassified

1.3.2.5 Physician estimates of adherence

In the clinical setting physicians must determine whether or not treatmentm@sponse

is due to treatment failure or nonadherenddowever,physician estimates barely differ
from chancgGordis, 1979Paterson et al., 20Q0Byerly et al(2005 found that

physicians failed taorrectly identify a single n@uherent patient asssessed by
electronic monitoringThis could result in patients being removed from or denied
potentially effective therapy or being prescribed stronger doses than reqiiRaterson

et al., 2002. It is therefore imperate that physicians are able to gather information from
their patients that will improve the accuracy of judgements of nonadherence to ensure

treatment decisions are appropriate.

1.3.2.6 Patient self-report s of adherence

Questionnaires, interviews and diascan be used to obtain a subjective assessment of
adherence diredy from patients Selfreports areinexpensivebecause they doot

require anyadvanced technology, and they are generally easy to prqdéssins et al.,

2000. However, the subjectivity felfreport measuresnakesabsolute adherence rates
impossible to calculat&Guénette et al(2005 argue that sekreports can only adequately
identify nonadherence and not adherendegecause the authenticity of high sedported
adherence cannot be verifiedFurthermore Wu et al2008 found that objectively rated
adherence via electronic monitoring was related to health outcome, whereas patient self

reported adherencevas not.

Recall biases prevent accurate quantificatadrseltreport measureqChung et al., 2008

Patients will be better able to recall recent events, malgatfreports of adherence over
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a short time period more accurate than more glbbasessments of adherence
(Oppenheim, 199 However, asking about adherence over the last couple of days makes
it hard todeterminea pattern of adherence behavio@Paterson et al., 2002Horne

(2000 alsoarguesthat patients are more likely to remember positive events than

negative eventssuch as not taking medication. Mental healtldsemotions are also

known to influence memory and bias rec&br example, depressed patients are more
likely to recall negative eventd so may be more likely to sedport nonadherence

(Payne and Corrigan, 2007

1.3.2.7 Adherence diaries

Medication taking diaries are an uncommon method of adherence measuremertes
take longer to process tharugstionnaires an@re highly susceptible to reactivity biases
becausepatients must fill them in after each medication dosing ewshich may enhance
adherence. Furthermore they arenadditionalbehaviour patients mape intentionally

or unintentionally mn-adherent to(Horne, 2000. If a patient forgets to take their
medication they may also be more likely forget to fill in their diarpote the omission.
However, daries are reported to correlate better to objective measures of adherence
than do interviewqgGarber et al., 2004

1.3.2.8 Interviews

All selfreports are subject to patients wishing to present themselves in the best possible

way (Furnham and Henderson, 198Being in the same room as a clinician or researcher

heightersthe motivation of the participantto appear socially desirab(®ichman et al.,

1999. Haynes et al(1980 found that intervews overestimated clinically measured

adherenceby 17%. 0 Kl & 0SSy I NBdzZSR GKIF G AydiSNIAS,

participants, exaggerating any selfesentation biagMyers and Branthwaite, 1992

Farmer, 1999 Poor wording can make sgifesentation biases even strongédyers and

Branthwaite(1992A y Of dzRS R |j dzSMhénid yoak thé witidets, did siou tike

GKS LINPLISNI ydzYoSNJ SIF OK G4AYSZI 2NJ RAR @&2dz |

LI GASYy G Yreée KF@S YIRS T N®YudgeféhtallpiNaSisg@ndh LJG ;
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having interviews administered [aythird party not involved with the patients cacan
reduce seHpresentation biasegHorne, 2000Morisky et al., 1986Morisky et al., 2008
Paterson et al., 2002

The primary advantage afiterviews over questionnaires is the ability to clarify
ambiguities for participants and to ensure constant reportifgrticipants have been
reported to prefer someone on hand to clarify questionnaire itgdsesney et al., 2000
Furthermore interviewscan offera richness of data impossibby any other methodCox,
2003 Kelly et al., 2008Haynes et al(1980 found that while interviews had poor
sensitivity and exaggerated patient adherence, tpegvidevery highspecificity Patients
who are willig to admitto nonadherencanay also be those most suitable for

intervention (Gordis, 1979

1.3.2.9 Questionnaires

Questionnaires are the most common form of patisettreport and share many
weaknesses of interviews including social desirability and recall hiesasham and
Henderson, 198Zarmer, 1999 The process of completing a questionnamay also

make patients reflect upon their adherence and change theiravedur(Chesney et al.,
2000. There have been a number of attempts to measure adherence via questionnaire,

however all have significant weaknesgkeavsa et al., 20)1

1.3.29.1 Morisky et aladherencescaleq1986b, 2008)

The most commonly employed sea#port tool wasdeveloped by Morisky et alMorisky

et al., 1986h. Despite its widespread usage,dlscale has a number of substantial flaws.
Although validated on over 400 patients, the sample was 91% black and 70% female,
which is not representative of thgopulation withhypertenson (Roger et al., 2012

There are documented racial differences in adherence behay&henolikar et al., 2006
Williams et al., 2007aerber et al., 2010and therefore the tool may not be

generalisable. Furthermore, there are only four questions offered to explain
n2ylRKSNEBYOSsE SI OK ¢ A (KTh iffiedf atsessprier8 pr@@ucesN Y
classificatiorerrors, and patients on the borderline are encouraged to opt for the socially
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desirable responséoschack et al., 2010This approach also reduces reliability as it
dichotomises a continuous variakl@abriel and Violato, 20)0This led to a skewed
distribution, with 43% of participants reporting perfect adherence behavidlarisky et

al., 1986h, when this is an unrealistic target for most patients. Morisky et al. also

validated the scale according only to therapiewwutcome, which is a poor indicator of
adherence behaviour. There are further questions surrounding the psychometrics of this
a0FtS® ¢KS AYGSNYyIFf NBtAFOALAGE /2N yioK SO KiQ
alpha of 0.61, when the convanhal cut off for acceptable internal reliability is an alpha

of above 0.7 or 0.8land and Altman, 199Dppenteim, 1992. Koschack et a(2010

found particularly poor internal consistency for the Morisky seeith / N2y o | OKQa |
only 0.25.

The Morisky adherence scale has begaated with the addition of four additional items
(Morisky et al., 2008 however the assessment of this scale retained a number of
significant problems. The primary criterion for validity was the assessment of the size of
the correlation between the new eiglitem and the previous four item version thfe

same questionnaire. Although the wording of all items was changed, it remained very
similar to that used in the original scale and so covariance between the two scales is very
likely. Therapeutic outcome was again used to assess validity. Finallgathple in the

update retained many of the problems that impacted upon generalisability in the prior
study with 77% being black, 51% not having attended college and 26% being narded

54% having an income below $5,000.

Kimetal(2000RS @St 2 LISR2yK$ dddptihgSheModsky scalénto a new
adherence measure specific ypertension by including more items pertaining to

lifestyle modifications. Kripalani et 20094 K Sy | Rl LJi 2R Siekdd Od If A £ f
RSOSt 2L 1KS ST RKISNSlYYS a@RMWOlI GA2ya { OFf S¢
generalisable to other chronic conditions and to simplify therding for patients with

low literacy. This was done via cognitive interviewing with 10 patients, and by assessing
the literacy of the scale. It was found that the scale had reasonable internal consistency

6 h 0.9)). The scale had an average reading level that would be suitable for a reader with
an 8" grade reading level in the US (age1§ which is above the capacity of the average
adult in the UKWilliams, 2003 Methodologically the ARMS scale has a number of

strenghs. Thescale was comparet multiple measures of adheren@d measures of
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outcome.However, corredtions with refill adherence weneelatively low, and evidence
for an association with outcome was wedkurther,sampling problemsvere again
evident with 91% of the sample in the study African American and 45% having inadequate

literacy.

1.3.2.9.2Svarstad et al@Brief Medication Questionnairé(1999)

Svarstad et al. repoed that seven of the eight questionnaires developed before Bnf
Medication Questionnairbad a sensitiity of below 60%Ben et al(2012 compased the

Brief Medication Questionnair® the Morisky scalend foundsensitivity and specificity

of 77% and 58% for thBrief Medication Questionnairas opposed to 61% and 36% for

the Morisky scaleSvarstadalsoclaimedthat the questions used in other questionnaires
were oftenvague or insensitiveRespondentsvere rarely asked to recall events over a
specific time perioar else were asked to recall behaviour over an unrealistically long
period of time.For the purpose of validationdherencewas measured using a MEMS cap
which is an advance over the therapeutic outcome used by Morisky. The scale attempts
to identify different types of nomadherent behaviour, such as sporadic forgetting versus
repeated and persistent nonadherencBespite these theoretical strengths, there are
significant weaknesses in the development of the questionnaire. Ambiguousness was not
eliminated fom the questionnaireTK S A GSY a52 @2dzNJ YSRAOI (A ;
¢ | asdntended to assess patient concerns about medications regarding their side
effects or long term risks. However, there are a number of ways the question could be
interpreted whichdo not deal with beliefs about the impact of the medicines upon their
body. However the main weaknesses of this study lie in the small sample size they were
able to obtain, and the short prospective follow up period. Most results presented are
based on 2@articipants that were observed using MEMS for a period of one month. This
provided the authors with a sample that had a limited amount of variability in adherence
behaviour and this made it impossilile assess sections on their questionnaire which
examned practical barriers to adherence such as accessing a new supply, opening bottles,
or reading labels. Consequently these items have not been validated. Another
consequence is the risk of sampling bidgakli is notacknowledged by the authors. They
report that their section for screening aspects of the drug regimen that may impact on

adherence had a sensitivity of 80% while their beliefs about medicines section had a
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sensitivity of 100%. However, these sensitivities are basasbgarvations from only five
nonadherent participants. The results are not presented as a pilot or feasibility study and
no further validation of this questionnaire has taken pla@i®e scaléhas also been said to

be difficult to score at the point of car@.avsa et al., 20)1

13293 EAOT AU AO Al O!' AGI O ' EAO #1 ET EAAT 4CcC
(2000)

The AACTG was developgakcifically for HIV rather than chronic ilinesses in general;
however it is covered here because of its widespread use. In common with most
adherence questionnaires the AACTG lacks any theoretical underpinning and the content
is based upon Bmited review of the literature, with only three cited works. The scale is

not validated against any other adherence measure, and all but two of the scales used for
construct validity were noivalidated tools developed by the authors. Offering

participants a list ofeasons for skipping a dose could provide useful information for
AYOSNIBSY(GA2y S fK2dAK AYyO2NLIR2NIGAY3 |y

Their sample was also predominantly middle class and white which limits generalizability.

13.29.4Geord AO Al 8 O" AT EAZEO AT A [00BAOGETI OO 10
The items on the BBQ were genatrd based on a series of 28depth interviews which

were thematically analysed using the model of adherence behaviour proposed by Becker
and Maiman (1979. The questionnaire was validated against the MeddaAdherence

Rating ScaltMARS Cummings et al., 198Rlowever, no reference for the validity of this
comparison scale is providdcausehere is no paper which describes the construction

and validity of theMARS toolFurther,correlatiors between the MARS and BBQ on items

that directly assessed behaviourssasiated with adherence and nadherencewere

smallo { LIS NI y Q& wK@spdctively® fihe Fems$ ofi Radher@nceialso
demonstrated poor il Ny £ O2yaraiSyode gAGK h I nopdo
I OOSLIi6fS 06SOFdzaS / NRyol OKQa ! f LIKI NI LINJ
GKAIK @l fdzSa 2F FfLKFE FNBE AYyF2NXYIGABS |y
(George et al., 2006, p. MWhile this argument is true it does not sufficiently explain the

reasons they were unable to achieve a more reassuring value for Alpha.
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13.295( AET AOoAl 8 AGADAT AA (2088DOEAO 3000AUSG
The aim of ASRO was to develop a scale for clinical use that would idgsiiecific

barriers to adherence for patients in chronic iliness. It sought to build oiitiesky and

Brief MedicationQuestionnairescales. The Morisky scale waerceived to screen

adherence but not identify causes of nonadherence, whileBhef Medcation
Questionnairewvas perceived to assess beliefs about medicines but not practical barriers.
Items were generated from a literature review, but the methods for this are not
described. The content validity piloting of the scale is comprehensive wéttya humber

of patients and medical practitioners consulted. However, the study suffers from having
the items included based heavily sabjective assessments of wortRurther, he

authors chose a 12 factor solution because it fit their a priori assumgti@st, however

the information required to assess the suitability of this solution versus others is not
presented. The origin of a 12 factor solution is also not fully described and is at odds with
the initial statement that 16 topic areas were beingessed. Further questions about the
validity of the scale are raised by relying on a web sample where patients were asked to
provide their own diagnosis with no confirmation as to the accuracy of this provided by a
physician. The internet deployment alscesffied that participants had to answer every
guestion on the scale which meant that useful information regarding how acceptable
participants found individual items could not be gathered as only cetaplase analysis

was possible.

1.3.2.9.6McHorney(2009) and McHorney et a(2009) 04 EA | AEAOAT AA %O(
The adherence estimator measures concerns about taking medicines, the perceived
necessity of taking medicines, and the affordability of medicines to assiggnpaas

being at high, medium or low level risk of nonadhereridee scale is brief and easy to

score havingust three itemsIt was alsovalidated on much larger samples than any other
adherence toolHowever there are some issues with the developmethas

questionnaire Anumber of predictors seemed to perform better than medication
affordability in identifying nonadherers. These include patient knowledge, proneness to

side effects, trust in physician, participation in consultations, and perceiVee o
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supplementary medication. The consequence of this is that information that might be
useful in predicting adherence is left out of the eventual scale. Coupled with the high rate
of error associated with single item tests of a varigldpstein, 1979Shaughnessy et al.,
2009 this results in a situation where the maximum and minimum possible adherence
refill scores were found for pacipants at all levels of risk in the validation trial, and a

specificity of just 49%.

1.3.29.7 Indirect seHreports of adherence

An alternative to directly measuring adherence is to measure beliefs that have been
shown to correlate with adherence. 8iding direct questioning can reduce self

presentation biases and because medication taking is not directly assessed recall biases
arenolongeranissu¢. 62 SEIl YLX S& 2F (GKA& | LILINRI OK |
LYF2NXYIGA2Y | 02 dzi (HorBeRehaD RGOS YROKIKS OV ISd A BT
aSRAOI GA2Yy v dzS @dHoraeyay, 1 90PQBestiOnnaires dfthis type can be
usedto assess.J- (i A xspeéties ofaspects of their care which may affect outcomes,
including their adherence to medicatioRor examplethe SIMS seeks to explore how the
patient feels abat the quality ofinformation provision regarding their medication, while

the BMQ explores how far patients perceptions about medicine in general and their own

prescribed medication in particular may impact upon medication usage
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1.4 Typology of nonadherence

There are many waythat nonadherent behaviour can be expressed, and an even greater
number of causes of such behaviour. Nonethelesmadherencecan be categoriseds
primary orsecondaryNonadherencean then be further split into unintentioriand

intentionalnonadherence

1.4.1 Primary nonadherence

Patients are described as displaying primaopadherencevhen they fail to fill their
prescription.It can be thought of as the most severe forrnohadherenceas the patient
fails to follow any ofheir prescribed regiméJackevicius et al., 20p&owever, primary
nonadherence has not beeextensively studiedn part this is due to the difficulty of
knowingwhat prescriptionsare dispensed by practitioners wihehese arenot filled by
patients;it is much easier to track medication use after a prescription has been filled
(Williams et al., 2007bThere are many possible causes of primary nonadherdviaay
prescriptions can be ore affordably purchased by patients owe-counter (Jones and
Britten, 199§ and difficulty affording or justifying the cost of prescriptions is an often
cited cause of primargonadherenc§Wamala et al., 200 Beardon et al., 1993ones
and Britten, 1998Stavropoulou, 2011Kennedy and Morgan, 20R8_ack of concordance
has been cited aa factor inprimarynonadherencgStorm et al., 2008 How much
patients respect the prescriber may also have some imfeardon et al(1993 found
higher primarynonadherenceaateswhen patients had consultations withaineeversus
more experienced doctor®rimary nonadherencis alsomore likely for medications
perceived to be less sential to patients For example, nogardiac versus cardiac
medication(Jackevicius et al., 20p®atientswith mild asthmaticsymptomsversus those
with severe or frequent syptoms(Williams et al., 2007pand contraceptive
prescriptiongBeardon et al., 1993However,Storm et al (2008 found that the
adherence rates were not different for emergency versus-aorergency patients in a
dermatology clinicand the only difference was in the haste prescriptions were filled.
Younger age has also tended to be shown to be associated with lower primary adherence

(Williams et al., 2007[Beardon et al., 1993although this may beartly accounted for
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by younger females receiving presceigms for contraceptivesyounger patientsare also

more likely topresent withless serious disease stat@eardon et al., 1993

1.4.2 Secondary Nonadherence

Scondarynonadherenceefers to thepatient deviating from the prescribed medication
regimenonce in possession of thmedication The extent of secondanyonadherence

can range from a patient not taking any of their medicine, to missing only a single dose, or
not taking their medication on tim@sterberg and Blaschke, 2008onsequently
Wecondarynonadherenc€rovers a wide range of behaviours with an extensive number

of possible causes, causing some authors to questioetherthe term adherencédas

any real relevance at gk.g. Steiner and Earnest, 2Q0Becausedherence covers a

range of possible behavioursistdifficultto identify a standardet of cause One way to
simplify this task has lem to split adherenceéto unintentional or accidental

nonadherencandintentionalnonadherence

1.4.3 Unintentional nonadherence

Unintentionalnonadherenceefers to occasions where patierase incapake of adhering

to their medicineregimen. The most commonly citedeasons for unintentional
nonadherenceare forgetting to take doses, misunderstanding or misreading the
instructions, or physical impairments preventing access to the medicétiome, 200}
Gordis(19791 NHdzS&a GKI 0 GKS isSddvappropriated poelvemth 2y SN
stigmatisingpatients as nonadherent or noncompliawhen they are unable to comply.
Nonethelessunintentional nonadherenceas a significant problem. When participants in
studies are asked to give reasons for th@nadherencefactors such as forgetting, being

too busy or experiencing a change in their daily routines are those most frequently cited
implying unintentional factors responsible for a significant proportion of nonadherent

behaviour(Atkins and Fallowfield, 2006

Oneproposedcause of unintentionahonadherencas complexity of thenedicine

regimen. The larger the number of pills be taken, and the more rigid the conditions
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under which they must be taken, the more potential there is for a patient to make a
mistake, the more likely they are to forget some aspect of their treatmand the
greater an adjustment they must make to their normal routirfidsrne et al., 200p It
has been found that there is an inverse relationship between adherence anpglerity
of the medication regimeiiClaxton et al., 20QXConnor et al., 2004van Dulmen et al.
(2007) performed a review of the systematic reviews into interventions to increase
adherence to medication and found thatedicineregimensdemanding fewer dosegre
associated wittbetter adherance than those requiring more frequent dos&seveloping
medicines with longer dosing intervalsombining differentmedicines into a singlelose
and which have fewer conditions for effective actimayhelp to reducenonadherenceof

this type(Connor et al., 2004

Providing patients accurate and consistent infatian which can be both understab
YR NBYSYOSNBR Aa AyiSaNIt G2 | WeyiAiSyidQ
1988. However, beyond the basic requirement of allowing patients to know how to take
their medicine, information provision has not been found to be a strong predictor of
adherence behaviour. Peterson et @003 conducted a metanalysis thatdund that
behavioualinterventions to improve adherence, such as providing blister packs or
reminder notes, offer small but reliable improvements to adherence while educational
interventions had a far less reliable positive imp&atrthermore, studies ha often

failed to be able to ascribe the direction of causality in this relationship. It cannot be
easily ascertained whether nadherent patients are less interested in their treatment
and so seek less information, or whether that those watsslinforméion become more

nonadherent(Horne et al., 200b

The cost of medicationmayalso bebarrier tosecondary adherenc@he poor are
disproportionatelyaffected by adherence barrief8Vorld Health Organisation, 20PD3n
chronic illness many patients will have repeat prescriptiang this will often come at a
significant direct casto patients. Patients may also expect further indirect costs from
having to travel to and from hospitals or pharmacies to collect their medicines.
Schafheutlg2003 argues that tle cost of medication remains a problem in the UK, which
uses a flat prescription charge rather than thegayments and insurance systems
adopted elsewhere. While 85% of medications are provided free of charge, around half

the population are not exempt fim paying the prescription chardBradley et al., 1993
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Schafheutle et a[2002) identified patients not filling prescriptions or purchasing cheaper
alternatives, patients also took less of theiedicationthan prescribedo makeit last

longerdue to their inability to afford their prescripbns.

Forgetting to take medicine e most heavily cited caus® unintentional

nonadherenceby practitioners, researchers and patients themsel\Eetimates of the

extent to which forgetting impacts nonadherence are biasegayents reportng that
theyforgot to take medication when they chose not to take them, believing this a more
socially desirable way to allow their doctors to know they hawttaken all of their
medicine(Atkins and Fallowfield, 2008Nonetheless, forgetting to take a dose would
appear to be the most commasinglecause ohonadherenceaccounting for

approximately 30% of neadherent casefOsterberg and Blaschke, 2Q0Baynes et al.
(2008 find that while a number of interventions can improve adherence and boost recall,
suchas telephoning patients or offeringedicines counselling, the effect is rarely large,

tends to lack longevity, and rarely has a significant impact on treatment outcome.

1.4.4 Intentional nonadherence

The focus upon unintentional nonadherence reflects gerception of patients as passive
recipients of health advice, when they are more properly perceived as active decision
makers(Horne,2000. However there is still a wide literature which see¢#sdentify

what factors influence the decision to not take medicinéss commonly assumed that
behaviours are based updny R A @belkeiizhbbui tose behaviours, and there are a
numberof theories for how the relationship between beliefs and behaviour can be

modelled(Lehane and McCarthy, 2007

1.4.4.1 Health Belief Model

A conmon explanatory framework for adherence behaviour is ittealth Belief Model
(HBM) TheHBMassumes that patients make a rational choice about whether to engage
in a specific behavioyChisolm et al., 20)0These rational decisions are based upon

patients weighing up the costs and benefits of a health intervention based upon the
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perceived threat of the health concern, versus the perceived effectiveofetbe medical
intervention (Munro et al., 200). The perceived threatre based upon an assessment of
how susceptible to illness the patient is, and how severe the consequences s$ Wile

be; while the perceived effectiveness of intervention is based upon the perceived benefits
of the intervention versus the barriers thate in place to obtaining those benefi{3anz

and Becker, 1984

Evidence for the efficaayf using the HBM to predict adherene@ metaanalysishas
indicated that there are significant but small relationships between variables in the model
and adherence behaviou(Blarrison et al., 1992Moreover, estimates of the variance
accounted for by the HBM are also typically around 20% for the full n{Qdetn et al.,
2008 andrange between 0.01% 9% for individual construci®larrison et al., 1992Due

to the small magnitude of relationships between HBM constructs and adherence
individual studis have often failed to identify thexistenceof these relationships.

Instead situational factors such as social support or ability to perfmehaviourare

found to have greater influence upon adheren€er exampleCummings et al. (1982
explored the size of the relationship between variables in the HBM and medication
adherence in 116 haemodialysis patients. The sidéntified a positive relationship
betweenall variables in the HBM and adhereraeemeasured via serum phosphorus and
potassium levels recorded in medical chaHswever, the only relationship reaching
statistical significance was that betwetwer perceved efficacyfor adherenceand

actual measured adherencl was proposed that the influence of health beliefs was
largely overwhelmed by variance in situational factors that impact upon decision making.
On these groundghe HBM ha®een criticised for ing too simple. It does not allow the
variables in the model to interact with one another, and it is assumed that threat and
effectiveness beliefs directly affect health behavio(Wkinro et al., 200Y. The model is
not considered to be comprehensive, neglecting the role of social influence and
overstating the role of rationality in decision kiag; many activitieare engaged in
habitually, not consciously deliberated each tifhMunro et al., 2007. Additionally, one
study found that HBM constructs were correlated with adherence during treatment but
not before treatment was initiateqTaylor 1979. This suggests that health beliefs
develop alongside experience with treatment rather than determine treatment
behaviours themselve#t has also been observed that once adherence ceases to occur
there are no observable changes in health beli@ecker et al., 1978vhich undermines
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the causal attributionspedfied in the model For these reason it is argued that the HBM
is a better model for one off behaviours such as health screehggforlong term

adherence to therapyHorne, 2000.

1.4.4.2 Theory of Reasoned Action

Some weaknesses in the HBM are accounted foranTiteory of Bason Actior{(TRA,

Fishbein and Ajzen, 199 he TRA shared the cost benefits assessment of the HBM and
LINELI2ASR GKIFG GKAA | &asa ivde yowardrRiaghdlivad v S &
specific behaviour. However, the TRA has two additional elements to improve predictive
L2 6 SN ¢KS ¢w! I OoBarbihavingbelet absubspecifica Q& LI
behaviousdirectly relate tothe enactment of thabehaviour In the TRAattitudes

impact upon the intention to engage in behaviour rather than upon behaviour directly.
This helps to account for the often small observed relationship between attitudes about a
behaviour and the overt performance of that behavigbishbein and Ajzen, 19¥ T his is
done by accounting for the role of social normdich are seen as an additional influence
upon intentions to perform behaviours. Social norms are thought to consist of the
perception of what significant others think about a behaviour, and the amount of
motivation to conform with the norms of those sidicant others(Fishbein and Ajzen,

1975).

Utilisation of the TRA has been rareadherenceresearchand when utilised has been
found to more strongly predict behaviours other than medication adhereByggala et al.
(2002 used the TRA to predict tooth brushing and adherence to medicatid49

diabetic patientsand found that attitudesut not subjective normsvere significantly
related toselfreportedadherence ¢ diabetes medicatiorin contrast subjective norms
and attitudes were both highly indicative of whether or not tooth brushing was adhered
to. Miller et al. (1992 used path analysis with 56 newly diagnosed patients with
hypertension and although the TRA was able to predict adherence to smoking cessation
and prescribed diet, neignificant relationships between variables in fhikAand
adherence mediationwas identified Despite these weaknesses the TRA may still
represent an advance over the HBRied and Christensen (1988rectly compared the

explanatory powenf the HBM and the TRIA predictingseltreported adherence to
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medication for urinary tract infection3.hey recruited 113 participants froboth a

university health centre and pharmacies represented by a singé#tiHMaintenance
Organisationpresentingwith a prescription for trimethoprim 160 mg/sulfamethoxazole
800 mg Participantswere interviewed via telephone 10 dadter the prescription was
dispensedReid and Christensdound that HBMvariablescould only explain 10% of the
variance iradherenceo the antibiotic regimen, however combining the HBM with the
TRA was able to explain 29% of variance in the same behaviour. However despite this
additional explanatory power, the TRA is limited by its ability to explain only volitional
behaviour(Fishbein and Ajzen, 19y&nd may not predict adherence behaviour as well as
it does otherbehaviour Toaccount for the fact that the enactment of behaviour is not

I f 6l &a dzyRSNI Iy AYRAQGARdAzZ f Qa O2yGNREt 2y O
extended into the Theory of Planned Behavi@liPB, Ajzen, 1991

1.4.4.3 Theory of Planned Behaviour

The TPB builds upon the TRA by incorporating the concept edfieticy from social

learning theory. Social learning theory stipulates that behaviour is based pg&in

experiences and observation of othewshich infllencesbeliefsabout the outcome of

specific behaviourBandura, 1991Munro et al., 200). Moreover, past exgrience and
20aSNBIFGA2Y Ff&a2 AYLI Ola dzalRry |y AYRAODGAR
carrying out a specific behavidglir ¢ KA OK Kl & 6SSFSyA BB OR. ¢ a S
Bandura, 199% The TPB incorporates s&ff T A O O& dzy RSNJ 0 KS @I NA
OSKI @A2dzNI f O2YyGNRfé¢d t SNOSA JSHcady Snd - JA 2 dz
controllabilitywhich isthe extent to which performance of the task is under the volitional
control ofthe individual(Ajzen, 2002 Perceived behavioural control is thought to impact
upon the intention to perform behaviour in the same way as social norms and attitudes
However it is also sai to directly impact upon behaviour and help to bridge the gap

between intention and overt behavioAjzen, 2001Ajzen, 2002

Like the TRAthe TPBhas rarely been utilised in the medication adherence literatmd
the evidence thatloes exist does not provide strong support for its utilisation as a
theoretical framework to guide the development of an adherence questionn@ne

review (Burns, 2009identified only twoprior articles that have directly applied the TPB
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to medication takingFarmer et al. (200dutilised the MARS adherence questionnaire as
part of a selreport questionnaire which aimed to measure the correlations between TPB
constructs and adherencetantions and behaviour. The questionnaire was posted to
patientswith diabetesaged over 40 taking oral hypoglycaemic medication but not insulin.
Their analysis showed that for their 121 responddratiefs about medicines were
correlated with adherence tentions and behaviours, but evidence for correlations with
social norms and perceived control variables with outcomes were more liniRgsisell et

al. (2003 utilised the TPB as a framework in a serie$@dualitative interviewswith

adult renal transplant recipientgnd found that patients form attitudes based upon the
comparative utility and disutility of competing behavioural options, that family support
was a key facilitator of adherence, and that steps wakenby patientsto enhance
perceived behavioural contrdHowever, as a qualitative study utilising the TPB as a
framework no direct inferences regarding the ability to the TPB to predittal

behaviour can be derived from this stud§n additional study omitted by the Burns

review found that the TPB predicted 41% of the variance in intention to adhere to
immunosuppressant therapy in renal transplant patients. However, intentiegarding
adherene explained only 10% of the variance in adherence behayi@hisholm etl.,

2007). In contrast 23% of behaviour could be explained by past adherence behaviour
again reinforcing the role of situational factors over beliefs about medicines alone in

predicting adherence behaviours.

Despite a lack of applications directly tdheerence, the TPB has been used extensively
elsewhere A metaanalysis of the TPB incorporating 185 studies found broad support for
the capability of the theory to predict behaviour and intentions with variance accounted
for of 27% and 39% respectivérmitage and Conner, 20DSimilarly, aneta-analysis

of prior metaanalyses of the TPB indicated that the TBId account for between 35%

to 50% of variation in intentions and 26% to 35% of variance in actual beha{&uitsn,
2007). However, these studiessoidentified areas of weakness in the theory, in

particular the weakness of the relationships identified between social namads

intentions in many papers. However, the lack of influence of social norms may be a facet
of the culture in which most studies are carried out rather than a weakness of thEoey
literature relating adherence to the TPB encompasses studies exclusivelycted in
western industrialised nations in the US and Europe which comprise of more individualist
cultures. Individualist cultures are characterised by societies in which individuals are
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expected to look after themselves and their immediate famili@snversely collectivist
cultures are typified by societies in which there exist strong cohesive in groups which
exchange protection for unthinking loyalfiofstede, 199Y. The role of social normikas
been identified adeing more powerful in more collectivigtanindividualist cultures
(Aleassa et al., 20)JIRegardless of the appropriateness or otherwise of the social norms
variable,the TPB has been criticised for riaking sufficient account of affective

influences on decision making and assuming behaviour is rationally deteriiihuién

et al., 1987. It is also assumed that cognitive processes determine behaviour, and does
not allowfor behaviour to affect cognitive process@¥einstein, 200Y. The brairmust
interpret behaviouras well axzau it, and it often interprets behaviour in such a way as
to reduce cognitive dissonaa¢Weinstein, 200Y. An additonal concern is that the TPB
does not offer formal guidance upon the design of interventions but only targets which
beliefs are thought to be of importand8ratby, 2008 For this reason an extensive

review of behaviour change interventions designed using the TPB found that most studies
had not fully incorporated the theory into their design and were mostly dtad

educational interventions with little or no measurable change in behaviour being the
most common outcoméHardeman et al., 2002Because the TPB does not offer a clear
theoretical guide for designing intervéans and does not have a firm empirical track
record for predicting adherence behaviour it may not be a strong candidate on which to

base any attempt teredictadherence.

1.4.4.4 The selfregulatory model of adherence

The SRM attempts to produce a framerk for adherence which marries the findings

from modelling approaches such as the HBM and TPB with cognitive and affective
processeglLeventhal et al., 1992The theory suggests illnessunderstood by patients
producing a framework of their iliness based upon its cause, its effects, how long it lasts,
and what can be done to cure or control(iReynolds, 2003Veinman et al., 1996Like

the HBM the model accounts for rational decision making, and like the TPB influences
upon percepions are permitted to come from the individual and their wider secio

cultural context. However, the theory gives a far more prevalent role to affective
processePA I G KS &L NI f f JifeveniBizetd?, yoZ heparaller S ¢ 2 NJ

response framework proposedargely separate cognitive and affective response to
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stimuli,with both proposing partially independent copisgategies. Coping strategies are
then appraised based upon theutcomes, which have a direct influence upon the
stimuli that are put forward for reappraisalvhile the two systems angroposedas
separate, they are allowed to interadthe inclusion of affective processing is a major
advance over previous models c#dlth behaviour because it provides an explanation for
irrational responses to iliness, suchpgientsnot taking medicines they know will help

in the long term(Horne, 2000.

The SRM is a far more comprehensive model of adherence than the current alternatives,
but is unwieldy for facilitating the design of interventiofMunro et al., 200Y. The
strength of the SRM is that it puts forth an argument for complex interventions which
incorporate education to moderate cognitigecision making, skill provision to facilitate
coping, and affective support to manage patients expectations and coping strategies for
the difficulty and duration of treatmenfReynold, 2003. However, a review of studies
purportedly utilising the SRKbr selfmonitoring of therapy identified that few studies
actually use the constructs of the SRM to guide their design but instead focus broadly on
illness or medication belie{®reland et al 2013. One study that did utilise the SRM to
design a simple intervention was the use of text messages targeted to combat specific
illness beliefs thought to undermine adheren@etrie et al., 201R Patientswith asthma
that selfidentified as noradherent between 1@ 45 years of age (n = 216) were
recruited via flyers dispensed with asthma preventer medication alongsidaiks sent to
members of a marketing websit&his studydemonstratedthat this simple SRM based
intervention might help to maintain adherence, witheanseltreported adherence
remaining broadly similar to baseline in the intervention groBaseline adherence was
56.5%and averaged 57.8% over the course of the study. In comparison, a control group
that received no text messages experienced a dragdimerence over the nine months
follow upwith baseline adherencestimated to be54% and averagg43.2% over the full
study period However, these conclusions are compromised by a very high dropout rate
(329, whichis not controlled for statistically8uch a high attrition rateaises doubts
about the acceptability of the interventioMoreover,adherence was not improved by
the intervention, which may indicate the text messages served as reminders and not as
belief modifiers.Therefore it is impossibleven in this relatively simple case to be able to
ascribe with confidence the effect upon adherence to the health beliefs proposed by the
SRMFurthermore,meta-analysis of 15 studies utilising the SRM found that only
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perceptions regarding whether the i#ss can be controlled or cured was associated with
adherence and other setfare behaviours (r = 0.12Yorrelations for beliefs about
consequences, identity, and timeline ranged fredr01 to 0.01(Hagger and Orbell, 2003

As a consequence there is not currently a strong empirical argument for utilising the SRM
as a basis for the design a@fquestionnaire to identify pagnts at risk of noradherence

despite its appeal as a coherent and comprehensive theoretical model.

1.4.4.5 The proximal-distal model of adherence

The weaknesses of behavioural modelsnform the design of a tool to predict
adherencecanbe illustratedusing the proximadtlistal model of adherencehich is
presented infigure 1.1. The model proposes that the more specific a skill, belief, or
experience is for adherence then the greater the association between the two variables
will be, and with more distacauses of adherence feeding into the more proximal
(McHorney, 2009 Thismodelwas utilised irthe design of the Adherence Estimator
guestionnaire (see section 1.2.3.9.Blowever, if thigguestionnaireidentified a patient as
being at risk ohonadherence it is natlear what a clinician could do iotervenebecause
there are no indications dhe causes of theeliefs hat put patients at risk of
nonadherencean the tool or inthe model. The only specification given in the model is that
weaker correlates of adherence partially contribute to the stronger correlates of
adherence. Theeassociatios arealso assumed to be causal, when evidence for the
model is based entirely upon correlational researcleriicismcommon to all models

apart from the SRMWeinstein, 200Y. A structural equatiormodelling study has been
performedto determine whether more distadauses of adherencare associated with
more proximalcauses of adheren¢®licHorney et al., 20102This studyutilisedan online
sample of 1072 chronic disease patieatsldid demonstrate link§etween patient
characteristics and distal adherence beliefs, and distal beliefs with proximal adherence
beliefs. However, thipaper does not explore the relationships between beliefs and
actual adherence behaviowsp the predictie power of the model isinclear.On these
grounds it is difficult to see how the theory can inform the design of an intervention to
improve adherence or provide an underlying theory upon which to design a

guestionnaire.
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Figure 1.1 The proximalistal model of adherence. Adaptefrom McHorney (2009

A clinically useful tool for adherence nestd measure beliefs ahd medicines and

illness, as well as specific barriers to enacting behaviour, in order to accurately predict
whether or not a patienwill be adherent to their medicatiarit also needsto measure

the variables that determine those beliefs and barrierdtsat cliniciansare able to

identify specific targets for interventiotailored for individual patientsThere has been a
vast amount of speculation as to what variables might be associated with adherence to
medication but no consensykehane and McCarthy, 200&rbuthnott and Sharpe,

2009.

1.5 Summary and statement of aims

Given the prevalence of nonadlesrce and its health and financial implications, it is
essential that practitioners are able to identify which patients are at risk of
nonadherence, and identifthe causes of nonadherence for individual patients so that
adjustments can be made to optimiseatment acceptability and outcomesiowever,
current methods of measurement are suboptimial.particular physiciaf®wn estimates
of nonadherence are particularly inaccurakdoreover there is no current single
guestionnaire which synthesiséhe variaus proposed correlates of adherence behaviour

into a single brief instrument.
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1.6 Aims and objectives of the thesis

The aim of this thesis is to develop a new tool whiclh pviédict the likelihood of
nonadherenceio medication and help clinicians to idifly patient specific interventions

to mitigate specific risk factors for nonadherendée questionnaire will do thisy

avoiding direct questioning of adherence, and instead measuring correlates of adherence

which have been empirically shown so be rethte the behaviour.
The objectivesireto:

Chapter 2

1 Identify variables objectively shown via metaalysis to correlate with
nonadherence to medication
Chapter 3

1 Perform a literature review of best practice in questionnaire design to develop a
new tool topredict nonaderence to medication
Chapter 4

1 Perform a feasibility study of the proposed research to appraise the new
adherence tool, and perform preliminapsychometriassessments
Chapter 5

1 Perform a qualitative assessment with clinicians and patientietermine the
clinical utility and acceptability of the new tool; and to provide a comprehensive
assessrant of its validity
Chapter 6

1 Assess th@erformance of the new questionnaire by synthesising the results of
chapters 4 and 5 and discuss ttentribution of the thesigo the wider adherence

literature
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Chapter 2 z Identification of the indicator s of adherence

2.1 Introduction

Over 200 correlates anddicators ofadherence behaviour have been studied in the
literature (Lehane and McCarthy, 200&rbuthnott and Sharpe, 20Q09Focussing on
indicators with a demonstrable relationship to adherence conttésito brevity and thus
increased acceptability of the resulting adherence questionn@it@shall, 200% Thus a
literature review of theindicators of adherence was undertaken to identify those with

sufficient evidence to support inclusion in the new questionnaire.

2.1.1 Narrative Reviews of the adherence literature

There are a number of narrative reviewstbé adherence literatur€Viasnik et al., 20Q5
Sawyer and Aroni, 200Bettler et al., 2002Lakatos, 2009_ehane and McCarthy, 2007
Horne, 20060sterberg and Blaschke, 2Q0&rmeire et al., 2001 However, the broad
scope of these reviews restricts the depth of the coverage providedofrific issues,
such as identifyinghdicators of adherence behaviour. Vermei@001), Horne(2006) and
Lehane and McCarth2007) provide a more thorough consideration of possible
indicators however these articles remain susceptibleatoumber of known biases that

can impact upon the selection and presentation of evidence in narrative reviews

¢CKS o0AlFaSa aa20A1G4SR 6AGK yIFNNIGADS NBOD.
describes the propensity for authors to design an invesiigaso that their preferred

outcome is likely to be foun@WVilholt, 2009. For example, authors may omit poor qityal
studies that counter the authors proposed view, but include studies that support this
view(Stanley, 200> & ! @O Af I 0Af A& oAl aé¢ NBF&aAR (2
brought to mind being used as a heuristic to ascertain their hikelil (Shanteau, 1989

Tversky and Kahneman, 1988 &/ 2 A3y AGA GBS 5Aaa2ytyO0Sé NBT
when information inconsistent with what we already believe is preselffestinger,

19570 a{ St SOGAGS SELR&dz2NBé NBTSNEhatisalreagS S| A
believed and avoiding contrary evidence to avoadinitive dissonancgHart et al., 2009

Wason, 19680 GX RIWIFGA2Y O0Al a¢ NDFSshlk and RispéréeiBe (1 Sy
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or misremember incongruent information in a manner that supports prior be(@fswvald
and Groggan, 2004 Smith et al., 2008Smith et al., 200) The inevitable introduction of
these biases mean that narrative reviews cannot be replicatedtlaeid results cannot

be independently verifiedEasley et al., 200®iemingway ad Brereton, 2009

2.1.2 Systematic Review and meta-analysis

2.1.2.1 Fundamentals of systematic review and meta-analysis

The aim is to produce an objective list of the most relevantlaigtiest quality literature

from a comprehensive list of primarg@rces in order to answer a specific research
question(Higgins and Green, 2008kers et al., 2009The proedures adoptednforce
transparency and rigowiaan explicit and reproducible methdgiemingway and

Brereton, 2009. The process by which articles are identified, included or excluded in the
review, processed, and conclusions drawn are all presented alongside summaries of data.
This ensures that all conclusions must be grounded in the data identifieldjraits the

extent to which the prior beliefs and assumptions of a researcher can influence

interpretations of that data.

Where possible, mathematically combining the results of different studies into a single
effect size via metanalysigHunter and Schmidt, 2004ffers additonal power to find

real but rare events or effec{&reen et al., 2006Furthermore, the larger sample size
allows for a more accurate approximation of the population effect &zdton et al.,

2000. However, it is rare that thers a single invariant population effect size that all
samples measure in research involving hum@ahmidt et al., 2009The use of different
definitions, variables, cubffs, and scales when measuring phenomena can introduce
further between study differences beyond random erfbliggins and Green, 2006t is
therefore often more appropriate to adopt a random effects model which does not
assume an identical population effect size, as opposedlfixed effects model which

does(Hunter and Schmidt, 200&®audenbush, 2009

Systematic reviews can take teams of specialists months or years to complete. When time

is at a premium alternative options are to complete a Rapid Evidence Assed§ti#t
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Akers et al., 2009r scoping reviewHetrick et al., 201(0_evac etal., 200® w9 ! Qa |
designed to take two to six months to complete, and prioritise achieving a broad
overview of the available literature over an in depth analysis of a single hypo(REsts
Methods, 2009. The aim in an REA or scoping study is hoeae conceptual breadth of

available studies rather than to identify all available studies.

2.1.2.2 Prior attempts to meta -analyse the adherence literature

Despite these difficulties there have been attempts to matelyse the adherence

literature. Atknson and Petrozzin(2009) tried to reduce between study differences by
including only studies regarding HIV and excluding all studies that did not measure the
relationships betweerindicatorvariables and adherence in terms of oddda@ator hazard
ratios. Focussing on only a single disease, however, significantly reduces generalisability
because adherence rates differ between different disegBeBlatteo, 2004¢Claxton et

al., 200). Furthermore, including studieghich use only two of the available effect size

measures excludes a large number of relevant studies.

DiMatteo et al. have conducted a series of mataalyses into specifiadicators of
adherencgDiMatteo et al., 2000DiMatteo et al., 2002DiMatteo, 2004k DiMatteo,

2004¢ DiMatteo et al., 200y However, these analyses confound their results by
incorporating adherence to medicines, diet, and exercise into a single estimate of effect
despite aso finding that adherence rates differ between these different types of therapy
(DiMatteo, 2049. Therefore the estimated relationships are unlikely to be accurate for

medication adherence alone.

Drotar and Bonne(2009, Karamanidou et a(2008 and Jindel et al2003 used the
approach of comparing the number of statistically significant results for or against a
relationship between aindicatorand adherence. However, this method has poor
statistical rigour(Stanley, 200,1Borenstein et al., 20QBushman and Wang, 2009
Greerand, 1987. Furthermore, a tally of palues does not aggregate the individual
samples as metanalysis should; consequently there is no increase in power or ability to
detect small but true effects. Publication bias, where studies are more likely to be
published if they find a significant result, and outcome bias, where significant results are

more likely to be reported within studies, may also skew conclugi@abkner, 2000Egger
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et al., 1997 Ggtzsche, 198 Nieminen et al., 2007 Together these bises make it more
likely that vote counting procedures will suggest that variables are associated with

adherence when the strength of evidence is weak.

2.1.2.3 Additional biases in Systematic Reviews and Meta-analysis

Systematic reviews limit, but do natmove biagEgger et al., 1997Song et al(2010
published a comprehensive review of all the dissemination biases that nggctrmpon

the review process.

2.1.2.3.2 Time lag bias

G¢AYS f13 o0AFaég 200dzNBE gKSNBE aAIYyAFAOF Y
significant result¢Sorg et al., 201 It is recommended that systematic reviews are
regularly updated to ensure effect sizes remain accurate and that risk of publication bias
is assessed whenever a review is undertafidiggins and Green, 26) Stern and Simes
(1997 also recommend limiting studies to those started before a certain date to allow all

studies undertaken during a specific time frame an opportunity to be published.

2.1.2.3.3 Grey literature bias

GDNB e {AANISANG GNBNBSNAR (2 GKS (0 PseRE&W@E T2 NJ d
articles and those published by n@ommercial organisations to have lower effect sizes

than peer reviewed journal articldSong et al., 200)0There is rarely a difference in the
scientific quality of published versus unpublished or 1p@er reviewed studiegConn et

al., 2003. The hgher effect size in peer reviewed articles reflects the preferences of
journals to publish findings with a larger impact. Including grey literature can reduce bias

in an analysis but because unpublished articles are difficult to retrieve, time constraints

can often render this impossible.

2.1.2.3.4 Database indexing bias
51 GlolasS AYRSEAY3 oAl 8¢ NBFTSNE G2 GKS 7T
different content and often systematically differ from each otli®ong et al., 2010
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Systematic reviews should therefore search more than one datafhtiggins and Green
2006 Critical Reviews Advisory Group, 1988ers et al., 2009

2.1.2.3.5 Dataextraction bias

& 5 I-8iB G NI O A ésfto diffdréntialy extt&:ffng information from, or applying
exclusion or quality assessment criteria differently to, studies that support the authors
own views(Petticrew and Roberts, 20Q6Similarly, authors may be biased for or against
specificauthors or institutions. Blinding reviewers by blanking out author information can
help reduce this bias, and it is recommended that more than one author be involved in
data extraction to limit individual author big€ritical Reviews Advisory Group, 1996
Higgins and Green, 2008andll and Smith, 2004Akers et al., 20091t is also possible to
validate the extraction process by having the data extraction checked by another person,
or by another independent reviewer performing tBame data extraction for

comparison.

2.1.2.4 Control of bias in systematic reviews

A number of techniques are available to limit or control for bias in raetalyses. Duval

YR ¢ ¢ ©80B Arié@rid Fi method is used to correct effect size estimates for

LI LISNE YA &daAy3d RdzS (2 Lzt AOFGA2Y O0AlFad
the robustness of the metanalysis findings by calculating the number of studies of no

effect that would needo be identified before the findings of the metmalysis were

nullified (Palmer, 2000 It is also possible to estimate whether or not bias is present in
studies via regressiofgger et al., 199Y However, these techniques require access to

specialist software.

Including low quality studies in a systematic review can introduce(Gilaalmers et al.,

1981) and so it carbe advantageous to assess study qudlitigers et al., 2000 However,
standardised checklists of study quality have been criticised for being arbitrary and failing
to take sufficent account of the context in which research takes pl@omi et al., 1999
Greenland, 1994 An alternative to checklists is to use meégression with coded

indices for different methodological criteria determine the level of influence

methodological factors had upon resu(tSreenland, 1994Stanley, 2001Shapiro, 1994
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Stroup et al., 2000 However, in a scoping study where the aim is to collate and
summarise areas of research it is not alwaysrappate or feasible to exclude or rank
studies according to qualiHetrick et al., 2010 However it can be useful to collect and

guantify some measures of study quality to provide context to results.

2.1.3 The need for meta -analysis

Despite the difficulties associated with naetnalysis, this approach offers the best
method available for evaluating relative strength of evidencerdicators of adherence
objectively. By sacrificing sensitivity for higher specificity, a large numbedichtors can
be compared in a relativelshort time. The costs of this approach in terms of
comprehensiveness can be weighed against the value of achieving comprehensive

conceptual breadth within a feasible timeframe.

2.1.4 The scope of the proposed meta -analysis

The nature of the relationshigsetween adherence anthdicatorvariables is not uniform
across all populations. Patients on hospital wards, in prisons, on military bases, and in
care homes might have their medication regimens enforced upon t{iziMatteo,

20049. Children may also face different constraints and freedoms regarding their
medication taking than independent adsi{DiMatteo, 2004aDiMatteo, 2004¢Wrubel

et al.,2005 Landier, 201} In addition, patients on a medication regime targeted towards
treating a mental illness may be expected to face separate and specific challenges to their
adherence to those facely the mentally healthy populatiof¥en et al., 2006

Furthermore, there may be a greater need for coercive practices when dealing with
mentallyill patients(Jaeger and Rossler, 201Consequently these populations were
excluded from the analysi#. has also been argued that the inclusion of small studies

with sample sizes below 100 has been found to introduce bias into-aredéysiqNuesch

et al., 2010. However a greater concern can be a possible lack of statistical poureer

et al. (2013 examined existing Cochrane reviews angtramined the data excluding
underpowered studies. They identified that where adequately powered studies were
available excluding studies of smaller sample sizes can provide more accurate estimates
of effect size with less heterogeneity. However, they also identified that the vast majority

of studies are underpowered, with 70% of metaalyses including only underpowered
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studies, and 34% of metanalyses themselves being underpowered. Given the relatively
shallow search strategy adopted it was determined that a lack of power was a greater
concern than was rising heterogeneity and so studies with small sample sizes are not
excluded. However, studies with sample sizes below 10 were excluded in order to narrow
the search away from articles extremely unlikely to include quantifiable data such as

qualitative investigations and case stud{&Matteo, 2004y

2.1.5 Objectives

The objectives of the systematic review were to:
1 Identify the correlates of adherence to medies identified in the literature.
1 Estimate the size of relationships between identifiadicators of adherence via
meta-analysis.
1 Use estimates of effect size to evaluate the strength of evidence for a relationship
between identifiedindicators and adheence.

1 Evaluate the extent of heterogeneity in effect size estimates to determine the
reliability of the identified relationship betweemandicatorand adherence
(Sutton et al., 200p
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2.2 Methods

2.2.1 Population

1 Adult patients (aged 18 or over). Samplggh a small minority (< 5%) of patients
under this age were not excluded.
71 Diagnosed with a chronic illness (condition typically lasting longer than 6 months).

1 Prescribed medicinal therapy.

2.2.2 Exclusion Criteria

1 Patients with institutional controlsver medicine taking (such as prisoners, drug
or alcohol dependent patients, and military personnel).

1 Medication regimes designed to treat mental iliness. Nistitutionalised
patients diagnosed with a mental illness or substance dependency in addition to
other chronic conditions were not excluded. Such patients would be found in a
normal population of chronic disease sufferers, and so it would be inappropriate
to discount data from these sources.

1 Studies of sample sizes below 10, to avoid case st(diétatteo, 2004%

1 Non-English language studies.

1 Investigations on noimuman samples.

2.2.3 Outcomes

1 Effect size measures for the magnitude of association between adherence and
another variable.
1 Estimates of heterogeneity in the effect size estimate for the magnitude of

association between adherence and another variable.

2.2.4 Study design
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2.24.1 Search criteria

The aim of scoping reviews is to cover the conceptual breadth of a topic, and not to
achieve the full depth of literature coverage expected in a systematic rGewgh et
al., 2013. Therefore in order to balance the competing requirements of depth of
coverage with plausible research aims the search waigeld to studieshat dealt
explicitly with indic#ors and correlates of medication adherence by limiting the search to
articles that included such terms in their titles (see point 2 below). Additionally, the
search focussed upon patients that were nonadint to their medicines rather than
iK2aS GKFG KFR OSFaSR G2 GFr1S GKSY Ffd23
was not included in the search. However given the lack of consistency in the use of terms
it is acknowledged that this may resultriglevant articles not being included in the search
(Vrijens et al., 2012 The search was conducted on 26.04.2010. The full search protocol
was:
1 The databases Medline, Embase and Psychinfo were searched usintawanfp
terms in the title, abstract, subject headings, heading word, or original title:
0 QLI GASYd O2YLIX AFYF 2N LI GASYG | RKS
patient noncomplian* or patient nomdheren* or patient norcomplian*
or patient non adheren*orpay i y2y O2YLX Al YF & |y
1 To limit search results to those that dealt explicitly witdicators and correlates
of medication adherence, the following terms were specified in the title field of
articles.
0 OLINBRAOF 2NJ AY T dzr NRBI REZ BINK &G & 2 QA IO

1 No limits were placed upon publication date.

Retrieved studies were saved to a dedicated Endnote Library to identify any duplicated
citations. Titles and abstracts of the remaining articles were then examined for relevance.
Full textsof potentially relevant articles were then acquired before being assessed against
the inclusion and exclusion criteria. Where full texts were not available, authors were
contacted with a request for the article. Due to a lack of funding, articles whidla oot

be retrieved in this manner were excluded from the analysilsdata was extracted,

coded and analysed by a single researcher. However, a practice run of 10 randomly
selected studies was performed with the results discussed with the principlengape

and a research collaborator who was a specialist in ragtaysis. This stage was
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performed in order to modify the extraction sheet and procedures in order to ensure they

would meet study aims.

2.2.4.2 Effect size extraction

All data were extractednly from published material. For purposes of this analysis, the
2NAIAYLFE addzRe | dziK2NRa 26y RSTAYAGAZ2Yya

also recorded where available.

Where authors reported univariate and multivariate effect sizes, thearrate effect size
was preferred. This limited the impact of different multivariate models impacting upon

effect size estimatefAtkinson and Petrozzino, 2009

9FFSOG aArl Sa 6SNB NBEO2NRSR iehtsif) BaAs®#IS NJ t S| |
wlk GA2a 0 h wwadtha pfefernell Reffi© &dherence behaviour occurs on a
continuum, and represents the relationship between continuous variables in a robust

way. The Odds Ratio was employed whenittticator of adherence \as a categorical

variable or when a majority of studies in the analysis had used the OR. Metrics were

converted by Comprehensive MefsalysigBorenstein et al., 2010

Where effect sizes were not reported directly as OR or as r, they were calculated via
contingency tables, reports of mearfférences, or the results of statistical tests. Where
authors presented significance levels rather than exacalpies, the significance level was
recorded and treated as if it were the exact p for the purposes of andysatteo,

20049. This is a conservative method which underestimates the true significance level,
but reduces the probabtly of a Type 1 errofBorenstein et al., 2009To account for
significance values and effect sizes that were not reported or reported only as not
significant, sensitivity analysis was performed. The analysis was run once where non
significant or unreportedesults were omitted and a second time with all unreported or
non-significant values assumed to be 0. If this second analysis changed the statistical
significance of the association, the new effect size and significance test were reported

(Honekopp and Watson, 201DiMatteo et al., 200/DeCoster, 209).
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2.2.4.3 Statistical analysis

2.2.4.3.1 Effect size estimation

Eachindicatoridentified in the literature was coded to link together identical and similar
indicators for analysis, and to separate dissimitaticators (Sharpe, 199y Indicators

were assigned codes as they emergiedlicators within each category were then sorted

so that onlyindicators sufficiently similar to each other were combined. Because HIV
requires high adherence to a regimen more complicateah for most other illnesses
(Atkinson and Petrozzino, 200%ubgroup analysis was performed with HIV studies also
examined in isolation. These are reported only where a difference was found in effect size
estimates. Metaandyses were not performed when less than three identified studies

could have an effect size calculated for synthesis, or wheicatorvariables were too

variable for combination. In this case whether or not any direction of effect could be

discerned fromindividual study results is reported.

Random effects metanalysis was employed with all effect size estimates presented

alongside confidence intervals anevplues.

Where studies reported multiple measures for the same outcome, data were
amalgamated by usg the mean scores for this outcome. This prevented bias from
including information from the same sample more than of@&eser and Olkin, 2009
Amalgamation was not considered appropriate where the differences in outcome
between measures were large. When this occurred the study sample was excluded to

prevent author peference biasing results.

lft STFSOG aAri §a IINB LINBaSyGSR a2 GKIFG h

a variable is associated with greater adherence.

2.2.4.3.2 Heterogeneity analysis and Meatgression variable coding

The f statisticwas used to quantify the extent of heterogeneity in analyses. This variable
expresses the percentage of variation in a matelysis which can be attributed to
differences between studies as opposed to random error around a single effect size

(Borenstein et al 2009.
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2.2.4.3.3 Descriptors of studies

Data were recorded to describe the populationstdidies in terms of year and place of
publication, type of study design, how and whether adherence was defined in the study,
how and if adherence was dichotased, the method of adherence measurement,
whether selfreported adherence utilised an existing measure or not, the duration of
adherence measurement, and the disease studied. These findings are summarised in
appendix ANone of these indicators were usgd for ranking or rating of study quality.
This data is collected and presented only to characterise the type of evideadablein
terms of study desighutilised. This helps to place presented results in the context of the
methods employedHetrick et al., 2010 For examp, a lack of experimental studies and

RCTs makes attributions of causality inappropriate in the identified body of research.

2.2.4.3.4 Expanded results

An expanded table of results providing more detail into the outcomes of analysis is
presented in appenid B for studies analysed via the correlation coefficient and appendix
C for studies analysed via the odds ratio. In addition to the results presented in the main
text, these appendcespresents median, minimum, and maximum effect sizes within
meta-analyse for all variables, a significance test to identify whether heterogeneity is
statistically significant or not within the analysis, and estimates of standard error and tau
for comparison of within and between study error. Appendix D lists the studiegledtiu

in each metaanalysisalong with individual effect size estimadéad presents a

bibliography for these studies.
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2.3 Results

Figure 2.1 summarises the flow of article inclusion and exclusion. A total of 97 articles
could not be obtained, and 317 arid failed to fulfil inclusion criteria or else met

exclusion criteria. A total of 198 articles met all inclusion criteria (10.44%). The reasons
for exclusion during full text review are indicated in figure 2.1. Other than a lack of
relevance and inabilityo acquire a full text, the primary cause of exclusion was articles
providing insufficient data to calculate an effect size. Of the 198 articles which had data
extracted, 53 containethdicators which could not be combined with those from other
studies andso analyses are based upon a final sample of 145 studies. Included studies
had a median (Quartiles) sample size of 288 (121, 708) with a minimum sample size of 28

and a maximum of 1,888,682.

Articles identified in search
(n =2482)

Duplicde or duel
publications (n = 604)

\ 4

A 4
Articles identified for
screening (n = 1878)

Irrelevant articles

I
v

Articles identified for full
text review (n = 620)

(n=1258)

No predictors of adherence/adherence not an outco(ne
= 57) effect size could not be calculatéd = 64) review
articles with no new datén = 37) could not acquire
articles (n = 97)not relevant population (n = 32), study
not relevant (n = 66 adherence to nommedication
regimens (n = 24), Qualitative studies (n = 7), Mentally
paediatric, drug/alcohol dependent or acute illness
sample (n = 36), physician rated adherence only 2,
protocol only paper (n = 1), not in English language (n -

A\ 4
Avrticles identified for data
extraction (n = 198)

Figure 2.1 Flow of articles included in review

For all articles that dichotomised adherence as a proportion of medicines taken (k = 124),
the median (Quartiles) per cent of patients rated as adherent was 67.28% (52.5%,

80.85%), with a range of 10% to 98.53%.
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2.3.1 Patient Demographics

The results ometa-analyses exploring the evidence for links between adherence and
categorical demographic variables are presented in tadevPere the results were
analysed using the odds ratibherefore factors which such as age or income which are
better presenta as correlations are not included in the tablegeneral there was no
evidence for associations between patient demographics and adherence behaviour.
Furthermore, all analyses displayed high heterogeneity. However, being employed was

found to be assoctad with improved adherence to medication.

Indicator k n OR Lower Upper p ?
Cl Cl
Sex (Female vs. male) 68 2167404 0.988 0933 1.045 0.665 84.059

Education (as level of education 48 48321 1.144 0942 1389 0.176 87.224
increases)

Education (collegedrication vs. 25 42361 1.150 0.861 1.537 0.345 89.579

none)

Employment (yes vs. no) 15 5661 1.315 1.006 1.719 0.045 72.422

Health insurance (Yes vs. No) 7 3118 1.080 0.693 1.685 0.734 64.313

Items in bold show a statistically significant association WitRK SNBy OS 4 h I nonpd
LGSYya Ay AGFtAOa aK2g | adlaGAadAortte aixayaATiolryl

k refers to the number of studies in the mesmalysis
n refers to the pooled sample size.

Table 2.1 Relationship to adherence between demographic charastes

A weak positive correlation was associated between age and adherence, k =83, n =
2,079,337, r (95% Cl) = 0.057 (0.037, 0.0783,0R003, p < 0.0012 + 98.485. There was

no indication that income had any relationship with adherence, k= 19,65%,% (95% CI)

= 0.006 {0.051, 0.063), R 0.001, p = 0.835 + 69.057. Classification of samples into

high or low sociodemographic groupings was rare (k = 3) and the methods of those
studies too variable to draw conclusions. Only three studies exairtime effects of

having children on adherence, and they indicated that having children was associated
with improved adherencéMoralejo et al., 2006Corless et al., 2005and that having

more children correlated with improved adheren(@orless et al., 200%o0lin et al.,

2002). Sexuality was investigated by three studies in HIV regimens. All were small samples
with a combined n of 343, and there was a lack of evidence for any effect, OR (95% CI) =

1.404 (0.5383.662), p = 0.488* 59.578.
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2.3.2 Patient Race

The relationships between race and adherence are represented in table 2.2. Despite large
sample sizes and a tendency for white participants to have higher adherence, this effect
was not statistically 3y A FAOFy G G h T nonpd | 26SSBSNE
non-white patients as a whole, and to ethnic minorities that were neither black nor

| AL yAO RAR | OKAS@®S AAIYAFAOLYOS +d h T

adherent than other ethit minority patients.

Indicator k n OR Lower Upper p ¥
Cl Cl

Black / Other races 6 40263 0.601 0.464 0.777 <0.001 42.771

White / black 13 1954297 1.432 0.956 2.143 0.081 99.118

White / Hispanic 6 1892707 1.121 0.789 1.593 0.522 80.418

White / nonwhite 12 6901 1.376 0.942 2.008 0.098 81.371

White / other 9 1947200 1.204 0.831 1.745 0.327 98.901
Li;l?Yé AY ()'z,‘flv? é’}KQé I é[jl'[j?)é[é)\él;ff_é é)\ﬂ)/)\T)\C)l'yq |'<":‘
LaSya Ay AulfAOCa akKz2g | auldoAauAOFffeée AaAIAYATFTAOI Vi

k refers to the number of studies in the mesmalysis
n refers to the pooled sample size.

Talle 2.2 Relationship between adherence and race

2.3.3 Adherence to non -medication regimens

It was not possible to metanalyse adherence to appointments or to exercise because
too few studies were identified. Any identified associations were w&anton, 1987
Bane et al., 2006Trivedi et al., 2008 Fourstudies explored the relationship between
adherence to medications and to diet (n = 188myithose that were more adherent to
diet regimens were also more adherent to their medication regime(®5% CI) = 0.187
(0.034, 0.332), B 0.035, p = 0.0172 + 86.473.

2.3.4 Medication regimen

Table 2.3 represents the results of metaalyses utilising ORs which explored
relationships between adherence and characteristics of patients medication regimen.

Differences in medication regimen were not related tdhatence. One exception to this
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was a higher number of uniqgue medications for HIV patients. Longer duration of a

medication regimen was associated with lower adherence, k =12, n = 20806, r (95% CI) =

-0.062 (0.116,-0.007), R= 0.003, p = 0.0272 + 97344. The number of pills taken

throughout the day was not associated with adherence, k = 11, n = 4482, r (95% CI) =
0.034 (0.033, 0.100), &= 0.001, p = 0.318 # 59.524. It was not possible to combine

studies comparing weekly to daily regimens becaefect sizes could not be calculated

for studies that were sufficiently similar to combine, nor could any direction of effect be

discerned. Patients that had experienced a change in medication regimen may have lower

adherence(Parruti et al., 2006Lam et al., 200Deschamps et al., 20Q4ut it was not

possible to calculate an effect size for these studies.

Z
I

C

Indicator k n OR Lower Upper p
Cl Cl
Number of cemedications 4 24204 1.002 0.790 1.271 0.987 91.885
Fewer different types of pills perda 14 180468 0.984 0.695 1.395 0.929 99.5
Fewer different types of pills per 5 1504 1.888 1.300 2.740 0.001 44.103
day for HIV
Fewer different types of pills per da 9 178964 0.738 0.485 1.122 0.155 99.686
for non-HIV
Complexity of regimen (e.g. 8 4435 0.857 0.508 1.444 0.562 88.71
monotherapy vs. combination /pills
per dose)
LGSYa Ay o02fR akKz2g¢ | adFdAadAOrtte aA3AYAFAOLYG |
LGSYa Ay AGFrtAO0a akKz2g | adGrdradacAaAortte AAIYAFAOL yi

k refers to the number of studies in the mesmalysis
n refers to the poled sample size.

Table 2.3 Relationship between adherence and medication regimen factors

2.3.5 Use of memory aids

A total of 6 studies (n = 2419) examined the use of memory aids. These were associated
with higher levels of adherence, OR (95% CI) = ¥B463, 2.656), p < 0.00%4 35.597.

2.3.6 Barriers to adherence

Where studies explored practical or perceived barriers to adherence without further

specification, it was found thatgtientsthat reported a greater number of barriers were

less adherenthan those facing fewer obstacles, k = 8, n = 2941, r (95%@B53 (
0.356,-0.142), R= 0.064, p < 0.001% + 84.489. Patients reporting good access to
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medical care were more likely to be adherent, k =4, n =912, OR (95% CI) = 2.323 (1.659,
3.253), p < 0.0012k 0.001. Ease of access to medication was also associated with better

adherence, k = 3, n = 688, OR (95% CI) = 2.333 (1.445, 3.765) p 200001l

2.3.7 Costs of treatment

There were 10 studies (n = 55,800) that investigated tifeces of cost of medicines upon
adherence. A significant difference whereby higher costs were associated with lower
adherence was identified, OR (95% CI) = 0.760 (0.654, 0.884), p <1:002.529. There
was no significant relationship found betweerettotal cost of medical treatment and
adherence, k =4, n = 23,013 OR (95% CI) = 1.250 (0.826, 1.891), p £6.90279.

2.3.8 Comorbidity

All analyses exploring the relationship between comorbidity and adherence are shown in
table 2.4. The presenad hypertension was found to have a small but statistically
significant relationship with adherence. Three studies also examined five respiratory
conditions(Ho et al, 2008 Diette et al., 1999Balkrishnan and Christensen, 2000

however these studies were not sufficiently similar to combine. There werdaar

indications of the direction of any effect.

Indicator k n OR Lower Upper p ?
Cl Cl

Comorbidity 19 2047198 0.987 0.821 1.186 0.885 98.530
Dyslipidaemia 3 19852 1.027 0.762 1.384 0.861 84.105

Liver Disease 3 6015 0.758 0.343 1.675 0.493 43.740
Hypertension 6 91860 1.081 1.002 1.165 0.045 72301

Other cardiovascular conditions 6 89450 1.119 0965 1.297 0.136 89.496

Diabetes 10 74563 0.988 0930 1.050 0.692 53.442

Stroke 4 43097 1.072 0960 1.196 0.215 55.578
Myocardial infarction 4 48287 1.0 0.959 1.167 0.264 34.747

Heart Failure 5 79940 1.106 0.993 1.232 0.067 67.986
LQ%Yé AY ogfﬁ é}KQé I é[jl-[ji,\é[:j)\él-,ffv‘é é)\Ely)\'-FAOI-yQ [F:
LaSya Ay AdGFtAOa akK2g | aidldAradAaortte aAIYyATFTAOl yi

k refers to he number of studies in the metanalysis
n refers to the pooled sample size.

Table 2.4 Relationships between adherence and comorbidity
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2.3.9 Disease severity and outcomes

The relationship between indicators of disease severity and outcome with adheasnce
measured via ORs are presented in table 2.5. In most cases any relationship between
disease severity and outcomes with adherence was weak and not statistically significant.
However, HIV patients were more likely to be hospitalised when adherence washe
correlation between symptom severity and adherence was not statistically significant, k =
15, n = 8460, r (95% CI)0=019 (0.046, 0.008), p = 0.163,4 73.726. The duration a

patient had presented with a particular illness was not significaagBociated with

adherence, k = 21, n = 15608, r (95% @)GO8 (0.052, 0.037), p = 0.73%,4 66.788.

Indicator k n OR Lower Upper p ¥

Cl Cl
CD4 Count 15 9775 0.980 0.820 1.171 0.822 76.470
HIV RNA 15 9811 1.072 0.839 1.369 0.578 83.159

HIV Statis (More severe/AIDS vs. 11 2768 1.028 0.760 1.390 0.860 51.645
less severe/no AIDS)

Systolic BP 5 2025 0.949 0.640 1.408 0.795 76.937
Diastolic BP 5 2025 1.137 0.738 1.751 0.561 80.687
Fewer/No symptoms 6 6016 1.400 0.915 2.144 0.121 87.157
No GP/Outgtient visit 11 180297 0.919 0.825 1.023 0.123 94.425
Fewer/No Hospitalisation 13 84332 1.090 0.921 1.289 0.317 94.361
Fewer/No Hospitalisation HIV 4 1099 1.861 1.383 2.504 <0.001 12.670

Fewer/No Hospitalisationnon-HIV 9 83233 0.956 0.802 1.140 0.619 95.569

Fewer/No Emergency department 4 40056 1.032 0.811 1.313 0.796  95.243
visits

& AAIYATAOIYG |

LiSYa Ay 02fR aK2g | &Gt It
| GAOFEt& AAIYATAOL VI

LGSYya Ay AGFHtAO0a aKz2e
k refers to the number of studies in the metmalysis
n refers to the pooled sample size.

Table 2.5 Relationship between adherence and measures of disease severity and

outcome

2.3.10 Quiality of life and patient wellbeing

Table 2.6 presents the estimates of asistion between measures of quality of life and
adherence to medicatiorHigher @tient qualityof life was associated with better
adherence. However, sufroup analyses showed that the statistical significance of these
effects was primarily due to thergingth of these relationships in HIV patients. General

measures of patient mental wellbeing were not associated with adherence behaviour.
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Additionally, all but two studies in this sample were cross sectional making causal

inferences impossible.

Indicator k n OR Lower Upper p ¥
Cl Cl
General QOL measures 15 5379 0.102 0.043 0.161 0.001 65.53
General QOL measures, HIV only 6 1129 0.178 0.115 0.240 <0.001 <0.001
General QOL measures, nrbitV 9 4250 0.061 -0.017 0.139 0.127 72.278
onl
Ph;/sical functionig 18 15175 0.075 0.007 0.142 0.030 81.106
Physical functioning, HIV only. 8 1721 0.175 0.034 0.310 0.015 85.172
Physical functioning, neHIV only. 10 13454 0.012 -0.052 0.075 0.175 67.134
Mental wellbeing 7 1942 0.056 -0.014 0.126 0.115 50.743
ltemsy 0 2 f R aK2g | aidradaAraida Ql- tte aAIYyATA OFyid I ada20A
LGSYa Ay AGFEAOa aK2z2g | adGlkdAradagAortte AaAIYATAOL yI

k refers to the number of studies in the mesmalysis
n refers to the pooled sample size.

Table 2.6Relationships between adherence and measures of patient quality of life

2.3.11 Side effects of treatment

Side effects of treatment were found to be negatively associated with treatment
adherence. Presence of side effects versus their perceived absenchoas to predict

lower adherence, k = 11, n = 4161, OR (95% CI) = 0.402 (0.193, 0.837), p 29.015, |
95.231. The number of side effects experienced was associated with lower adherence, k =
5, n = 1394, r (95% CI)3:168 (0.290,-0.040), p = 0.010? £ 86.355. The severity of
experienced side effects was also associated with lower adherence, k =5, n = 3672, r (95¥%
Cl) =0.222 (0.261,-0.182), p < 0.001% £ 2.329.

2.3.12 Health beliefs

It was not possible to metanalyse outcome expectations lacse the measures were
too inconsistent. Perceived susceptibility to disease was not found to be a significant
indicator, k = 4, n = 988, r (95% CH:004 (0.232, 0.225), p = 0.975 4 89.265. Higher
seltefficacy was associated with higher adherence21, n = 9047, r (95% CI) = 0.273
(0.202, 0.342), &= 0.075, p < 0.001% + 83.854.
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2.3.13 Patient beliefs regarding their medication
/| 2NNBflFGA2ya 0SGsSSYy LI GASYydiQa o0StASTa |
table 2.7. Positive beliefsere associated with greater adherence. However, the evidence

was far less strong regarding any effect of negative beliefs regarding medication.

Indicator k n r Lower Upper p R I”

Cl Cl

Satisfaction with medicines 5 1872 0.245 0.118 0.364 <0.001 0.060 82.975

Positive belief regarding 6 3207 0.153 0.100 0.205 <0.001 0.023 39.898
medicine

BMQ Necessity 4 622 0.286 0.136 0.423 <0.001 0.082 69.812
BMQ Concerns 3 622 -0.041 -0.152 0.072 0.481 0.002 46.197
Items in bold show a statistically significante@sol G A2y GAGK I RKSNBSyOS |ad h T
LGSYa Ay AGFrtAO0a akKz2g | adGrdiradcAortte AAIYAFAOL yi

k refers to the number of studies in the mesmalysis
n refers to the pooled sample size.
BMQ refers to the Beliefs about Medicines Questionméitorne et al., 1999

Table 2.7 Relationship between adherence and patient beliefs about medication

Belief in the effectiveness of medicinesvassociated with better adherence, k=6, n =

1607, OR (95% Cl) = 2.244 (1.121, 4.492) p = 0°62801295. Studies using scales other

than the Beliefs about Medicines Questionngiiforne et al., 199pto measure patient
concerns about medication were too varied in design to combine, and also varied in

terms of outcome so no indications for direction of effect could be determ{@zdr et

al., 2006 Bardel et al., 200Mann et al., 200/Mann et al., 200R Two studies examined

the role of the BMQ General harms scale and the BMQ General overuse scale, and greatel
concerns were associated with lowered adheref{idenckeberg et al., 200&auchet et

al., 2007. A further two studies examined the role of the perceived importance of
medication on adherece behaviou(Bardel et al., 200/Mann et al., 200yand both

found a positive association.

2.3.14 Patient k nowledge and education

Patients having better knowledge of their medication, illness and their general health
literacy are all associated with improved medication adherence. Knowledge of medication
was assessed by 10 studies (n = 6208) with a correlatiof8% CI) = 0.084 (0.080,

0.261), R= 0.007, p < 0.0022 + 80.362, while knowledge of a patients illness was
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assessed by eight studies (n = 2945) with an OR (95% CI) of 2.486 (1.551, 3.983) p < 0.00
1> = 86.850. Health literacy was assessed by $tutlies (n = 2062) finding a positive
relationship with adherence with r (95% CI) = 0.193 (0.069, 0.31%2)0R37, p = 0.002 |
=74.525.

2.3.15 Risky health behaviours
¢tKS NBflIiA2yaKALA o0Si6SSy LI GASy(aentefy Al
in table 2.8. Patients engaging in risky health behaviours were more likely to be
nonadherent. Studies investigating the use of complementary medicines were not similar
and so were not metanalysed. Evidence for any association between adherende an
complementary medicine was not consistent in the individual stufhigset al., 2004
Murri et al., 2009Liu et al., 200 Similarly, it was not possible to combine studies
investigating the impact of Body Mass Index (BMI) upon adherence. However, where the
direction of the association between BMI could be dised and calculated, the
indications were toward larger BMI being associated with lower adheréicah et al.,
2007, Janson et al., 20080nly two studies examined the relationship between
adherence and exercise, and both suggested that more exercise was associated with

lower adherencgShah et al., 20Q7rvine et al., 1999

Indicator k n OR Lower Upper p ?
Cl Cl
Smoking Yes/More vs. No/Less) 15 151636 0.708 0.630 0.796 <0.001 42.910
Alcohol use 11 4449 0.657 0.534 0.809 <0.001 <0.001
Problem alcohol use 7 10351 0.471 0.352 0.629 <0.001 21.130
Drug use 11 2862 0.516 0.401 0.665 <0.001 41.318
LGSYa Ay o02fR akKz2e¢ | adFdiAadAaortte AYAFAOL YO |2

aai
Items in italics show a statish OF t £ @ &aAIYAFAOLI Yy G | aa20AF0GA2y |G b
k refers to the number of studies in the mesmalysis
n refers to the pooled sample size.

Table 2.8 Relationship between adherence and health behaviours

2.3.16 Relationship with medication provider

The associons between measures of patieprovider relationship and adherence are
presented in table 2.9. Having a good relationship with healthcare providers predicts

higher adherence. Furthermore, receiving care from a family physician or GP is associated
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with higher adherence than is care received from other medical personnel, k=5, n =
25153, OR (95% CI) = 0.820 (0.730, 0.922), p = (°6043 1408.

Indicator k n r Lower Upper p R ’°
Cl Cl
Satisfaction with care 9 3336 0.131 0.045 0.216 0.003 0.017 85.445
Trust in physician 8 7263 0.164 0.117 0.210 <0.001 0.027 68.152
Good communication / 13 8592 0.100 0.057 0142 <0.001 0.010 53.401
Relationship with Physician
LGSYa Ay o02fR akKz2g¢ I adFdAadAortte aA3aAYyAFTAOLY G |2
ltemsAy AGFfAOa akKz2g | adrdradcAortte AAIYAFAOLYy O | a

k refers to the number of studies in the mesmalysis
n refers to the pooled sample size.

Table 2.9 Relationships between adherence and provider relationship factors

2.3.17 Social support

Social support was directly measured by 22 studies (n = 6641 )with social support
associated with highemedicationadherence, r (95% CI) = 0.138, (0.080, 0.195), R

0.019, p < 0.001? £ 75.349. The value of the subjective norms of patientsifibgnt

others was investigated by four studies and five samples, however an effect size could not
be calculated. Nonetheless, all five samples indicated that the support of significant
others improved adherencgHolstad et al., 200@rus et al., 199Barclay et al., 2097

Bane et al., 2006 The benefit of being married or living with a long term partner was
assessed by 19 studies (n = 9799) and adherence was higher in patients with such a
relationship, OR (95% CI) = 1.267 (1.077, 1.491) p = (°6089026. Patients that

received help taking their medicines was investigated by five studies (n = 2682) and was
found to produce a statistically significant boost to adherence, OR (95% CI) = 1.752
(1.159, 2.649), p = 0.008 4 47.713.

2.3.18 Patient affect

The relationships between measures of mental distress and adherence are presented in
table 2.10. Hostility was not found to be associated with adherence behaviour. Hope may
help patients adhere to their medications, but the evidence is scant with onlystugies

investigating thigVan Servellen et al., 200Preadaway et al., 2009
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Indicator k n r Lower Upper p R I”

of of
Anxiety 11 1375 -0.163 -0.250 -0.073 <0.001 0.027  59.343
Stress 12 3423 -0.162 -0.229 -0.094 0.001 0.026  80.008
Distress 6 885 -0.167 -0.246 -0.086 <0.001 0.028  48.881
Hostility 3 671 -0158 -0415 0.121 0.266 0.025  91.592
LGSYya Ay o02tR a4K2g I &aiGldAadAaoOrtte AAIYAFAOLY I | ¢
LGSYa Ay AGFHEAO& aK2g¢ + adldAradAortte arx3IyATAOl yi

k refers to the number of studies in the mesmalysis
n refers to the pooled sample size.

Table 2.10 Relationship between adherence and patient affect

2.3.19 Patient mental health

Mental health summary scores, with higher scores suggesting better mental health,
correlated positivelyith improvedadherencebehaviour, k = 6, n = 4154, r (95%=CI)

0.153 (0.102, 0.204)2R 0.023, p < 0.0012 + 50.741. Furthermore, patients with a past

or current psychiatric diagnosis were significantly less adherent than those without such a
diagnosis, k = 8, n = 16849, OR (95% CI) = 0.531, (0.356, 0.700p, ¥= 76.590.
Depression was a significant risk factor for nonadherence, k =39, n = 95192, r (95% CI) =
0.100, ¢0.127,-0.073), R= 0.010, p < 0.001%  76.664. Anxiety disorders were

investigated by three studig ucker et al., 2003Voods et al., 200Cluley and

Cochrane, 200iwhich could nobe combined, but all indicated a negative relationship to
adherence. Similarly, only one study (n = 5548) looked into the effect of psy¢fiess

al., 2007. Adrerence was found to be lower when psychosis was present (54.70% vs.

64.50%) but this difference was not statistically significant (p = 0.135).

2.3.20 Cognitive ability

While measures of general cognitive ability were too varied to combine, it could be
determined that the onset of dementia or cognitive decline in old age was associated

with lowered adherence, k = 8, n = 49596, OR (95% CI) = 0.839 (0.741, 0.949), p = 0.005,
I°< 0.001. Strength of memory in the general population was also associated wiét bett
adherence, k = 4, n = 441, r (95% Cl) = 0.181 (0.006, 034533, p = 0.043* #

65.992.
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2.3.21 Personality variables

A wide variety of personality measures are used in the literature which resulted in very
few variables having a sufficient mber of studiesvailable for metaanalysisin

particular it was noted that only two studies were identified which employed the Big 5 or
OCEAN model of adherence with one of thesangelista et al. (20Qlonly utilising the
Neuroticism dimention indicating greater neurotisism was associated with lower
adherence in their sample of 82 patients with heart failutéarigensen and Smith (1995
utilised all five dimesions of the OCEAN model but only identified a positive relationship
between greater conscientiousness and adherence in a sample of 72 renal transplant
patients.Only variables examining the importanaklocus of control, and of coping style
could be combined. There were five studies and six samples that examined the
relationship between adherence and an internal locus of control, however only three of
these studies could have an effect size calculated fentho indicate a nofsignificant
positive correlation between the two variables, n = 485, r (95% CI) = GALBTIY, 0.323),

R =0.017, p = 0.203, 12 = 77.246. The three samples that could not be combined also
indicate a positive relationship between tihwo variablegBarclay et al., 20Q7

Molassiotis et al., 2002A chance locus of control measurauttbnot be synthesised.
Barclay et al(2007) identified a statistically significant relationship with poor adherence
and a chance locus of control (t = 1.96; £.05). Lynam et a2009, and Frazier et al.
(19949 also identified negative associati®between a greater chance locus of control and
lower adherence (r 0.11 and r =0.15 respectively). Two measures from one sample in
Lynam at al(2009 and ane from Frazier et a{1994) examined the role of powerful
20KSNAR f20dza 2F O2yGNRBE |yR F2dzyR -0002to SOA |
0.06.

The benefits of adopting an e coping style was investigated by four studies (n = 536)
but no strong evidence of an effect was found, r (95% €@1)032 (0.134, 0.071), R=

0.001, p =0.071, 12 = 62.510. Adoption of avoidant coping strategies was examined by
just two studieqFrazier et al., 1999Deschamps et al., 20Pdnd both indicated that such

strategies were associated tilower adherence.
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2.4 Discussion

2.4.1 Indicator s of adherence to medication

In common with previous reviews of the literature, the proportion of patients adhering to
their medication varied greatly between studi@iMatteo, 2004¢Vermeire et al., 2001
However the overall estimate of approximately one third of patients not taking
medications as precribed underlines the importance of being able to identify and offer
appropriate interventions to this large group of patients. The study has also identified

whichindicators of adherence can be objectively shown to be related to adherence

2.4.1.1 The ole of health and healthcare

Measures of disease severity were not associated with adherence which agrees with
findings of DiMatteo et al2007). It was also demonstrated that most outcomes were not
highly correlated with adherence. This finding is in partial agreement with DiMatteo et al.
(2002. Although this study reported a 26% benefit to outcomes from adherence, the
identified benefits were larger forne SRA OF GA 2y NBIAYSy-a> | yR
disease specific patient orientated outcomes such as expegiehpain, weight gain or
KaaLAGlrtATFGA2y S GKIFYy Ay WKINRQ RA&ASIaS .
cholesterol levels, or CD4 counts. One explanation for the lack of association between
adherence and outcome is the variable dichotomisation of aehee when the

therapeutic effect of adherence above or below specific values is unknown. Patients may
be being asked to take more medicines than is required for therapeutic benefit.
Consequently, prescribers should approach each individual patient asaptutic

experiment and modify regimens to find the optimal dose for individual patients, rather
than assume the average effect from randomised controlled trials will necessarily apply

(Healy, 2004

tFGASyGaQ 00Saa G2 YSRAOIfT OFNB FyR G2
adherence. This validates efforts to introduce schemes that enhance patient access to
care. Thesenclude pharmacist domiciliary visitifBhattacharya et al., 2008NHS walk

in centres(Jackson et al., 2005and the NHS direct helplirfgnowles et al., 2002
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O'Cathain et al., 20Q5Furthermore, access to care in UK pharmacies has been criticised,
and could benefit from regulation which ensures pharmacies are located in sual asw

to ensure access for remote communitigsuch and Kanavos, 201®ersonal barriers to
medication aiking were also shown to predict up to 6% of adherence behaviour.
LYGSNBSYyAy3d G2 ARSY(GATe FyR NBY20S AYRAGJ,
adherencgKrouselWood et al., 2009Horne, 2008. Interventions may include reducing
regimen complexityCatz et al., 2000the use of memory aid$ogarty et al., 2002and
discussing the affordability of medicines ahé availability of schemes that may help
patients to afford them(Schafheutle et al., 2002While the overall cost of healthcare

was not found to predict adherence, the cost of medicine wameéicator. The

affordability of medicine to those on a low incenm the NHS is important to ensure the

patient has access to required medication.

Complexity of the drug regimen was not a significant predictor of adherdskedjian et
al. (2002 and Bangalore et af2007) did find increased regimen complexity to be
associated with lower medication adherence in prior matalyses with a similar number
of studies identified here (k = 8, and k = 9 respetyivFailure to replicate these results
may be due to varied cut points being used to indicate higher or lower compieitity

this being less controlled for in the current studith different measures of complexity
more broadly grouped so as to maintatatistical power The relationship between
adherence and regimen complexity may not be lingzatel and David, 2004
Demyttenaere, 2008 which would also lower the likelihood of the current analyses

identifying a relationship.

It was demonstrated that the longer a patient is prescribed a regimen then the more
likely they are to become nonadherent. $tgommon for the proportion of patients
categorised as adherent to fall sharply in the first 6 months, with a more gradual decline
after this period(Chapman et al 2005 Chapman, 2004 Encouraging adherence during

this critical early period of adjustment may prove important and the reasons why patients

become less likely to become nonadherent after 6 montkgl@red.

The current analysis did not find that comorbidity was a reliafdécator of adherence.
Prior research has found that patients with more than one condition experience more
side effects and dislike having to take multiple medici(Wgliams et al., 2008 However,

Schiz et ak2011) also performed a longitudinal study that did not find a significant
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association between the number of illnesses or prescribed medicatiothgdherence in
an older population. Comorbidty may only impact adherence when patients have a high

disease or medication burden.

Comorbidity is also an importaimdicatorof adherence when patients have concurrent

or prior mental health issues, or fondse displaying symptoms of cognitive decline and
dementia.The studies included in the review strongly indicate that patients with mental
health difficulties are less likely to be able to adhere to their medication. Patients with
comorbid mental health dfiiculties should be considered at greater risk of nonadherence
(Demyttenaere, 2008 However, even in mentally health patiefissts of memory were
suggested to be indicative of ability to adhere to medication. This corroborates prior
research which has found patients exége functionng and prospective menmg to be
associated with medication adherenf&artman, 2006McNally et al., 201dnsel et al.,
2006). Therefore the importance of cognitive abilities even in mentally healthy

populations should not be discounted.

2.4.1.2 Patient experience, beliefs, and knowledge about medicines

Patients experiencingide effects from their medicines are less adherent to them. This

can be seen as a rational response of patients to preserve their quality (Béafeet al.,

2011, Johnson et al., 2005Qualitative studies show that many patients do not like taking
medicines as they are seen as toxic or unnat(Batten, 1994 Benson and Britten,

2002, and an inability to cope with adverse effects have been cited as the primary reason
for nonadherence by patients in focus groy@®olub et al., 2006 Such beliefs, coupled

with expeiience of side effects, will encourage patients to become nonadherent either by
NERdzOAYy3d GKSANI R2aSa 2NJ aidz2LIAy3a | fGd23Shl
decisions shows that they do consider side effects of various competing drugs when
prescribng (Monteiro et al., 2019 However, individual risk factors in patients are often
overlooked(Scheimarand Hindley, 2010 Appropriate and minimal prescribing to

optimise patient benefit and minimise the costs of medication taking should be sought,
with medication reviews using validated criteria to identify inappropriate or over
prescribing implementeda reduce potential harm to patientg.g. STOPP and START
criteria, O'Mahony et al., 2030
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Moreover it was demonstrated that actual negative experiences wersistently
associated with nonadherence while concerns about medicines were not. An economic
framework can be used to investigate these tramfés (Elliott et al., 2008 Adherence is
lower in asymptomaticconditions(DiMatteo et al., 200% possibly because patients may
believe they are only ill when syngots flair up(Svensson et al., 20Q(Here medicines

may induce side effects whilst not offering any obvious health improvement to the
patient, increasing the likelihood ofrational but potentially harmful decision to not
adhere to medicindlskedjian et al., 2002Patients positive beliefs in the necessity of
medicines were shown to be associated with adherece and this may help to offset some

of the negative impaet of side effects from medicine.

Patient knowledge of their medicines and illness, as well as health literacy, were shown to
be associated with greater adherence. Reviews appraising the impact of increasing
patient knowledge upon adherence indicate thath interventions are of benefit, but

are not sufficienf{Haynes et al., 199&Veinman, 1990 Patients seek information about

their medicines, and application eimple tools to measure patient satisfaction with
information received may prevent lack of knowledge damaging patient adhelgtaae

et al., 200).

2.4.1.3 Key relationships

In support of previous literature, patient relationships with healthcare providers and
prescribers was identified as important for promoting adhere(@eltman and Svarstad,
2000. The personal gualities of physician may be a key determinant of adherence
(Sencan et al., 20)1Prior reviews of the literature have found that open, fidéyn and
collaborative consultations are associated with better adhergiianning, 2008

Arbuthnott and Shrpe, 2009. What constitutes a good consultation will be sensitive to
context and individual, and what is good practice with one patient may alienate another
(Penn et al., 2011 Consequently, practitioners need to be sensitive to the needs and
barriers of individuals in order to enhance adherel@eoers et al., 200%0ng et al.,

1995 DiMatteo, 2003.

The current investigation has also emphasised the importance of a p@t@nt & dzLJLJ2 NJi

network outside of the healthcare setting, including the benefits of being married or in a
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long term relationship. This is in agreement with a prior matalysigDiMatteo, 2004bh.

L YLINE @AYy 3 lial suppdit is SifficlilQ\&hileipatidnt disclosure of illness has

been shown to improve adherence, it has also been linked to patients facing social stigma
and isolation(Burstein et al., 201)1 Careful analysis of how and when it is of benefit to
patients to disclose their illness offers potential for maximising gains and limiting risks
(Chawoir et al., 2011

2.4.1.4 Individual differences and adherence

Stress, anxiety, and distress were all found to explain largely the same amount of
variability in the adherence relationship, and the different constructs willaxy to some
degree. Thevariables are also likely to a@ry with the relationship between adherence
and depressioifMineka et al., 1998 Although causality is difficult to determine, negative
affect in patients should be treated asth an indicatorof adherence and a target for
interventions. Intervening to combat negative emotional states in subclinical samples can
prevent the onset of more severe psychiatric comorbidityvibond and Lovibond, 1995
The negative relationship between medication adherence and anxiety found here
contradicts a previous metanalysis of this issu@®iMatteo et al., 200p However,

DiMatteo et al(2000) did not sperate adherence to medication regimens and other
therapeutic behaviours such as diet and exercise and the correlations closest to zero in

their analysis were for nomedication regimens.

There was a scaricity of studies available for exploring any association between
personality and adherence. Horne argues against the use of personality variable to inform
adherence research because personalitydsamenable to change and so is of limited

use for informing the design of interventiofidorne, 200}, and because correlations

between adherence and personality tend to be sn{albrne, 2000. Correlations between
personality variables and most behaviours tend tosbaall, however they benefit from
0SAy3 O2yaAraidSyd | OWetdea200)yFurthefmiore @hiskedsent Q&
argues that much of the debate surrounding the personality literature in adherence stems
from failing to acknowledge the importance of context and interaction effects with other
variableg(Christensen, 2000This does not mean that personality traits are not

potentially usefuindicators. Patients of different personalities may respond to medical
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interventions differely and this should be investigated, particularly in reference to
communication with prescriberg.herefore it is argued that specific review of the
influence of personality, and in particular the OCEAN model of personality, is warrented.
A large study inestigating the relationship between the OCEAN model dimentions and
personality in 749 Swedish chronic disease patients has already suggested that studies
with adequate power to cope with the anticipated small relationships expected in
personality researchan successfully identify such relationshipgelsson et al., 20)1In
particular this study found that it is the interation of personality traits that are most
important. For example, tile conscientiousness is usually associated with greater
adherence, where higher conscientiousness is coupled with high neuroticism lower
adherence was identifieddowever, @irther research exploring the causes and
implications of these relationships iecessary before they can be utilised to help predict

adherence.

Ly AYOGSNYylLf £20dza 2F O2yGNRBf Aa |aaz2oOAal G
upon outcomes, and evidence suggets that such beliefs are associated with greater
adherence to mdicines. Conversely, patients with a chance locus of control, indicating a
more fatalistic outlook, may be negatively associated with adherence. A lack of belief in
the power of personal actions could contribute to lowered motivation to adhere to a
medicafton regimen(Lynam et al., 20Q%razier et al., 199McDonaldMiszczak et al.,

2000. Lynam et al and Frazier et al. also failed to find any effect for the influence of the
powerful others locus of control. It may be expected that any effect of this trait may be

expected to be mediated bythepoA 0 A 2y a 2F (GKI G0 AYRADARdz f

Active coping styles tend to be found amongst patients with a belief in the importance of
their actions, while passive coping strategies are analogous to the fatalistic chance locus
of control. Evidence was scarf any effect of an active coping style. This may be
because prior research has indicated that it is not the prevailing coping style of the
patients in isolation that is important, but how appropriate that style is to a particular

LI GASyYy(Qa @Ohiistddsay, 200Wigh® 8ndl Christensen, 1996 he two

available studies suggest avoidant coping styles may be associated with lower adherence
(Frazier et al., 199Deschamps et al., 200dbut there is a need for more research on

this issue that addressesdiproblem of interaction effects.
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2.4.1.5 Patient demographics

In common with prior research, few patient demographics were related to adherence
(Horne, 2000Falagas et al., 20Q8despite some assertions to the contrgBezie et al.,
2006).

Older patients have a tendency towards superior adherence supporting previous research
(Kripalani et al., 201,Atkins and Fallowfield, 2006The reasons why patients of a

younger age may be less adherent nas yet been fully elucidated. Older patients may

be more experienced with taking medici(teripalani et al., 200)Q)more concerned with

or cautious about their healti{Leventhal and Crouch, 199 Tay be more accepting of

illness and thus more capable of norlising medication takingMcDonaldMiszczak et

al., 2000 GoobermanHill et al., 2003Kondryn et al., 201,XKondryn et al., 2009

Alternatively older patients may be more conscienti¢8sto et al., 2010which has been
shown to be correlted with adherencgO'Cleirigh et al., 200And engagement in other

health behaviourgTerracciano et al., 2008

The current results do identify differences between races in adherence miraWhite
patients were more adherent than other races, and black patients were less adherent
than other races. Almost all studies that used raceramdicatorwere based in the USA,

with only four exceptions limiting how far findings should be gensedlto other nations.

The causes of racial difference in adherence are most likely environmental factors. Gerber
et al. (2010 indicate covariance between race and greater depresdawered social

support, lower health literacy, and poorer relationships with providers. Each of these
factors has been identified as a correlate of adherence in this analysis. The difference
between races is apparently larger for whitéack than for whig-Hispanic. Comparing

the experience of the three races directly could identify the barriers patients of different

races have adhering to medicine.

Being employed was found to be a significanaticator of higher adherence; however,
there is very little dscussion as to why this should be the case in the extant literature.
Employment may offer greater structure to the day facilitating the taking of medication.
Employed patients may also be experiencing less severe disease than those unable to
work, and it las been demonstrated that adherence is lower for the most severely ill

patients(DiMatteo et al., 200).
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2.4.2 Limitations of the collected lit erature and implications for findings

The majority of articles collected were published in the last 5 years. This reflects that
where it was impossible to source articles via current library subscriptions, it was easier to
contact authors of more recent ticles and they may be more willing to share recent
publications. It also reflects more thorough cataloguing of recent articles in electronic
databases. Similarly a wide number of disease states were studied, and each may
influence patient behaviour diffently. A number of different definitions of adherence

were employed, with a majority of studies not providing any definition at all, and a
number of different cut points for the percentage of pills required to be taken for a
patient to be categorised as hdrent were used. Furthermore, a number of different
measures were used for both adherence andicators of adherence, and measures were
taken over a wide variety of time periods. These differences between study methods and
sample populations will contrilie to heterogeneity in the presented results and should

be born in mind. The vast majority of presented studies were also observational, and the
majority of these were crossectional. This makes causal inferences difficult to ascribe,
and it may be the @&se that the relationship betweeindicators may not be

unidirectional.

2.4.3 Limitations of analysis and implications for future research

The series of metanalyses and evidence syntheses presented are wide ranging in scope,
generated a number of hypo#ses for further work, and revealed areas where the
evidence base is currently weak. However, the wide scope of the project forced a more
shallow reviewof individualindicators than would be possible with a series of individual
systematic reviewdn paricular the search string failed to identify a significant

proportion of the literature exploring health beliefs and beliefs about medications which
limits the conclusions that could be drawn upon these topics. However, the relative utility
of these beliefavas reviewed in chapter 1n the absence of such reviews for most
indicators of adherence, the results presentptbvide the most comprehensive

assessment of the strength of evidence for the mardicators of adherence currently

available.
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Heterogeneityin analyses was often very high, a factor present in other ragtyses of
the adherence literaturgShi et al., 201,(Demonceau et al., 20)3Included literature

were primarily observational studies from a wide variety of different nations using
different tools in patients of varied disease states, whilst the quality of included studies
was not controlledor. All of these factors may have contributed to the high
heterogeneity identified and introduced some risk of bi@snpson et al., 20Q&utton et

al., 2000 Yang et al., 201@&gger et al., 1998Use of the robust random effects model
helped to limit theimpact of heterogeneity but the precision of estimates will be reduced

as a consequence of these factors.

2.4.4 Conclusion

This analysis has identified where the strength of evidence for a relationship between
indicators and adherence is strongest, suahthe experience of side effects, patient
affect, mental health, and the relationships between patients, practitioners, and social
support considered more broadly. The analyses further indicate which areas require
greater research before any firm concluss can be drawn, such as personality, the
complexity of regimen, and the importance of patient concerns about medicine. A final
consideration is that the festimates were for most variables very low, highlighting that
adherence is a complicated behaviand interventions which target only a single facet
are unlikely to be successfiHlaynes et al., 20Q8aynes et al., 1996Further, despite

the large number oindicators examined in this analysis, much oé tariation in
adherence behaviour remains unexplained. It is clear that despite decades of research,
much remains unknown regarding why patients do or do not take their medications as

prescribed.
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Chapter 3 zQuestionnaire development

3.1 Introduction

Themeta-analyses of chapter 2 were used to identify variables that have been empirically
shown to be associated with adherence. This chapter describes the process of developing
a guestionnaire to measure these variables in order estimate how at risk a peifant
nonadherence to medication whilst utilising the best evidence available to optimise

reliability, validity, and acceptability.

3.1.1 Reliability

Kerlingen(1973 identifies three key facets of reliability; reproducibility of results on

multiple administrations, accuracy of captured information, amel amount of error

found in measurement. In any effort to measure an attribute numerous sources of error
may be present such as the mood or health of a participant upon a given day, the manner
a questionnaire is delivered, the instructions given to m#pants, or the weather

(Nunnally, 1978 Similarly, questions which can be interpreted in different ways might
elicit different responses from different participants or from the same participant on
different occasiongde Vaus, 1995 Steps to reduce the impact of error includes thse

of standard instructions which can be understood by all participants, piloting questions to
ensure their meaning is clear and the way to respond is properly understood, or ordering

guestions so as to not confuse participants.

3.1.2 Validity

There arghree primary categories of validity: content validity, criterion validity and

construct validityKerlinger, 1973Nunnally, 1978Cronbach and Meehl, 1955
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3.1.2.1 Content validity

Face validity is determined by discussing the items generated for the questionnaire with
individuals representative dhe target population to ensure items are appropriate,
inoffensive, and mean the same thing to participants as they do to the researchers
(Rosenthal and Rosn@®008 Oppenheim, 1992Hardesty and Bearden, 2004lumran

et al., 2012. Content validy is then established by ensuring questionnaire items are
comprehensive and representative of the construct under consideration via consultation
with experts in a research fie[@ppenheim, 1992Huang et al., 20Q@eckstead, 2009
Cronbach and Meehl, 9565, Kerlinger, 1978

3.1.2.2 Criterion validity

Criterion validity refers to comparing a new questionnaire to one or more external
variables believed to measure the attribute under stilgrlinger, 1978 Criterion

validity is often split into predicte validity and concurrent validity. Predictive validity is
ability to predict behaviour external to the measurement itgdltinnally, 1978 For

example, a questionnaire which purports to measure willingriesake medication

should predict how medication is actually taken. When phenomena cannot be measured
directly or no good measure of the phenomena exist concurrent validity may be
established instead, which involves correlating scores on a new questienmiti

validated measures on the same tof@ppenheim, 1992Nunnally, 1978

3.1.2.3 Construct validity

Construct validity refers to how well a test measures the theoretical construct it is
assumed to measur@ppenheim, 1992Shaughnessy et al., 200Q00king at patterns of
convergence and divergence is one way to assess constructywifidrlinger, 1978

Most commonly this is performed viactor analysis which identifies which items on a
guestionnaire correlate most strongly with each other and so are most likely to be
measuring a single underlying construct. Factor analysis is most properly employed to
confirm patterns of convergence andvdrgence that were predicted from theory, but

analyses may be exploratory to help inform the development of th@dopnnally, 1978
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3.1.3 Questionnaire construction

Item wording, item ordering, how partjgants are asked to respond to items plus

questionnaire design and layout can influence questionnaire validity and reliability.

3.1.3.1 Question wording

The key principals involved in the formation of a questionnaire item are:

1 To avoid jargon, leading gggons, and ambiguity or multiple meanings
(Oppenheim, 199Williams, 2003Meadows, 2003Murray, 1999 McColl et al.,
2001, de Vaus, 1996

1 Toensure a conversation&bne to build rapport with the participanfEdwards,
2010.

1 To minimise the cognitive bden required of participantéGroves et al., 2004
Murray (1999 recommends that items should be comprehensibletfarseat the lower
end of the educational background of the target population and not the average level to
ensure most respondents whle able to comprehend questionnaire items. Edwards
(2010 recommends the use of a metric such as the ¢Hagading ease score to test for
readability. The average reading age in the UK is approximately 12(Yédiams, 2003
and so questions and instructions should be comprehensible at this reading level at a
maximum. Adhering to these principles helps to maintain aceipty to participants and

the accuracy of responses.

3.1.3.2 Question ordering

It is widely agreed that easy and interesting questions should be placed early in the
questionnaire while more difficult and sensitive questions should be later, and iteras on
single topic should as far as possible be grouped toggtbppenheim, 199 Murray,

1999 Rattray and Jones, 200¥leadows, 2003McColl et al., 200lEdwards, 2010 In

contrast there is less agreement regarding the optimal positioning of demographic
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guestions. It has been argued that demographic questions ease participants into a
guestionnaire(Murray, 1999, but others argue that demographic questions can be
boringor threatening and should be placed at the end of a questionn&ueiman and
Bradburn, 19820ppenheim, 192, de Vaus, 19955tone, 1993 However, it is argued

that ordering is less important in postal questionnaires where many participants read the

entire questionnaire prior to completiofMcColl et al., 2001

3.1.3.3 Participant responses
CKSNE INB G662 olFaaol GelLlSa 27F jdSaGA2y Yyl Al
attitudes to specific concepts or current feelings, and questions which seek factual

information.

3.1.3.3.1 Attitude items

There are a nmber of possible ways in which participant attitude can be measured.
{2YS 2F (KS Y2ad LRgSNFdA aolftSa INBE (K2;
judgement(Thurstone, 192). The utility of this type of scale is thatawaof the items

used to gauge attitude are designed to be equally spread across a bipolar attitude
dimension. Having items that are equally spread across an attitude dimension allows for a
greater approximation of normality permitting the use of more pofuéstatistical

analyses. However, items on a Thurstone scale are all dichotomous, which means that a
large number of items are required to measure each attitude or belief. A second attitude
measurement technique is the Guttman or scalogram s@@fgpenteim, 1992.

Scalogram analysis employs a series of agisagree statements of increasing extremity

to order participants by attitude. The underlying assumption is that participants that

agree to items higher in the scale will also agree to all itemvedon the scale, and will

not agree with statements higher in the scale than their first item of disagreement

(Rattray and Jones, 20D However, this ranking is ordinal, which limits the use of

powerful statistical methods. Further, the binary responsergquires a number of
jdzZSadA2ya LISNI FGGAGdzZRS G2 RSGSNNAYS LI NI,
reliably(Schooler, 1968
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Likert scaling is the most popular attitude measuring technique, and they offer an
approximation of a Thurstone scales whilst being less laborious to prd@yugeenheim,

1992. Partcipants rate where they lie on an attitude dimension for a number of related
items. Likert scaling has been shown to have the best correlations with actual behaviour

of the various attitude measurement techniqu@=oddy, 1998 Furthermore, having a

greater number of response options per item increases theigeitg of individual items

Ay GSNXa 2F LIX I OAY3 LINIHAOALIYGAQ | ddGAdGdz
be increased by having a greater number of response options or by having a greater

number of items addressing the attitude of interest.

A controversy in the use of Likert scales is whether or not to include gaoid on the
scale which can represent the lack of an opinion, or ambivalédmee authors argue

that including a miepoint allows participants to tick the middle box rather thianwest the
effort required to make a decisioiMcColl et al., 200JEdwards, 2010 There is also
evidencethat participants interpretthemidlJl2 Ay 4 4 G KS WiGe LA Ot Q
reference for their own positioiTourangeau et al., 200&chwarz, 1990 Others claim

that providing a migpoint can reflect genuine ambivalence on the part of participants
(Murray, 1999 Wandzilak et al., 198 Bchuman and Presser, 199Rattary and Jones
(2007 argue that excluding the migoint irritates participants and may increase non
responseFurthermore, omitting the migpoint can force participants to make a
meaningless choice when participants are uncertain which can affect the conclusions
made from a studyBishop et al., 1982 Consequently, forcing participants that genuinely
have no opinion or lack the information required to make a sensible choice to make a

choice could lead to erroneous conclusig@sidman and Bradburn, 1982

+Addzk f Fylft23dzS ao0lftSa O2y iGNl ad G2 GKS al
participants to place how they feel on a 10cm I{éilliams, 203, Reips and Funke,

2008. The line may or may not be separated into Likert style sections which guide
participants as to where on the line different strengths of attitude lie. This true

continuous meaurement better allows the proper use of parametric statistics. However,

on a Visual Analogue Scale each score must be measured manually to see how far along
the continuum it is which takes far longer than checking which of five boxes has been

ticked. As @onsequence, visual analogue scales are laborious to measure without
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computer assistancéReips and Funke, 20p8nd thus inappopriate for use beyond the

research setting.

3.1.3.3.2 Factual items

The design of questions seeking accurate and honest responses to factual questions
follows many of the guidelines already described. The questions should be short, simple

to understandunambiguous, and easy for participants to process. The additional
NBIljdZANBYSyGa INB (2 y2i 2@0SNI 6dzZNRSY LJ NI .

multiple choice questions are as comprehensive as pos@igpenheim, 199p

3.1.3.4 Presentation of the Questionnaire

The design and layout of a questionnaire is an important aspect of development
(Oppenheim, 199 Smith(1995 demonstrated how small errors in design led to
misleading conclusions for a number of ste&l For example, boxes that were out of line
with their responses were considered confusing by participants and ignored, as were
guestions that were too cramped together. Despite the demonstrated importance of
design McColl et a(20017) note that very little empirical evidence is available to guide

guestionnairedesign.

3.1.3.4.1 Use of space

The need for white space has been emphasised as it makes questionnaires seem less
intimidating, confusing, and difficu{fSBudman ad Bradburn, 198 McColl et al(2001)

cite evidence byayne and Thompsqi981) indicating that a cluttered one page
questionnaire garnered a lower response rate than the same content appearing over
three pages. Subar et 2001) also showed that a questimaire that was designed to
optimise the cognitive ease of completion attained a similar response rate to a far shorter
guestionnaire. Whilst maximising white space between sections and questions is

advantageous, questions should ideally not be spread tweipages. This has been
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shown to make questionnaires more difficult for participants to comp(&tarray, 1999
Meadows, 2003

3.1.3.4.2 Typeface

It is advised that a minimum of a J@int font is usedMcCaoll et al., 2001or a 12point

font where participants may be of older a¢fedwards, 2010 Guidance regarding the

type of font to be used is scarce. However, it is recommended that typeface should have

I RAAGAY Ol aSLINIXdGA2Yy 0Si6SSy OKIF NI Ol SNE
some typefacegMcColl et al., 2001 Although it is claimed that sans serif fonts are better

for readers with dyslexiée.g.British Dyslexia AssociatiddXMovementHoboweb,

Evett and Brown, 20Q5no0 literature supporting this claim was identified.

3.1.3.4.3 Use of colour

The use of colour in questionnaires has not been widely rebeal(Edwards, 2010

Edwards et al., 20Q21cColl et al, 200]). Edwards et a[2002) identified one study which
found that the use of coloured ink improved respanrates. A further eight studies
indicated nonwhite questionnaires may produce slightly higher response rates. However
this effect did not reach statistical significance. Prior opinion stresses the importance of
being consistent in presentatigiGroves et al., 2004nd including an eye catching front

cover to arouse interegSudman and Bradburn, 1982

3.1.4 Principles guiding questionnaire development

The aim is to produce a questionnaire that will be easy for participants to complete, for
practitioners and researchers to assess, and which accurately predicts which patients are
more likely to be nonadherent to their medications. As far as wossible existing

measures were used in favour of developing new items. This decision was made for two
reasons. The first was to reduce the time required to develop the question(Bagnton

and Greenhalgh, 200%Villiams, 200R The second was that using existing scales allows

for the direct comparison of scores on the questionnaire to those found inrcthulies
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(Boynton and Greenhalgh, 20(Bdwards, 2010 Using scales familiar to practitioners

and researhers should also help with interpretation of scores. To improve acceptability,
where available scales came in long and short versions the shorter version was preferred.
It has been demonstrated that practitioners prefer short questionnaires because they
save time when making decisiofSpitzer ¢ al., 1999. It was considered that the

increased measurement error from a shorter scale was an acceptable trade off to

maximise the acceptability and clinical utility of the questionnafEbvards, 2010
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3.2 Methods

3.2.1 Indicator selection

The metaanalyses of chapter 2 were performed to provide an objective assessment of
what indicators of adherence shodlbe measured in the questionnaire. The first criterion

for inclusion was a statistically significant result from matelysis. The second was a

larger than negligible effect size estimate from meatzalysis. Negligible effect sizes were
defined as thosevith a correlation betweem =-0.05 to 0.05 or Odds Ratios between OR
=080MdH NI a GKS&S g fdzSa I LIIRE Eovikid &1 & Hd
to establish equivalence in effect sizes were performed using the formulae detailed by

Borengein et al.(2009 and Durlak2009).

3.2.2 Identification of existing questionnaire items

A literature review was conducted to identify and evaluate existing questionnaires.
Questionnaires were identified via the studies in the matealyses o€Chapter 2 and by
searching the PubMed, Web of Knowledge, and ScienceDirect databases. Any
guestionnaires that were identified also had their references explored to identify

I RRAGAZ2Y T 1jdzSadA2yylIANBad ¢KS Wa@dedisBAcR 0 & |
as Web of Knowledge were also examined to see if questionnaires had been updated, or
if new questionnaires had been developed on the same topics. In addition, specific
searches for review articles were also conducted as a way to quickly idemiifgnber of

scales in a specific topic area. Keyword searches were also conducted in both Google and
Google Scholar for each topic area. Each identified scale was then checked for suitability
according to length, appropriateness to the current populatievidence for reliability,

validity, and acceptability, and whether the questionnaire was available to be used either
via permission from the copyright holder or because they were in the public domain.
Whether work was in the public domain or not the origlimuthors of questionnaires

were contacted wherever possible to seek approval for including their work in the PALS or
WAMS. Approval was also obtained prior to making any adjustments to existing

questionnaires.
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3.2.3 Face validity

Testing of face validitwas performed using a convenience sample of friends and lay
colleagues of the research team. The aim was to ask people of different ages, educational
levels, and nationalities to read the questionnaire and to make comments upon it.
Volunteers were contaed both in person and by-mail. Where volunteers were able to

be spoken to in person, this was embellished by talking with them about each of the
guestions, what they thought they meant and if there were any response options that
should be made availabte them. Five volunteers took part exclusively bynail, and

four discussed the questionnaires in persdhe four participants that took part in person
discussed multiple drafts of the questionnaire up to and including the final drafiaiE
participarts were contacted once at the end of September 2009, and again at the end of
October 2009 with three respondents in the first instance and two respondents in the

second. Participants were presented with the following instructions:
GLT e2dz O2edpuRotdlmes 2 dzf R £ A |

1. How long did it take you to complete each questionnaire?

2. Did the questions make sense to you?

3. Are they the sort of things you would expect to be asked, or be happy to answer in

the situations described above?
4. Could you understand what elaof the questions was asking you to do?
5. Could you understand how you should respond to each of the questions?

6. Did you find any of the questions to be too personal or inappropriate? Would you
be uncomfortable answering any of them bearing in mind the goestmay be

seen by researchers and by medical staff?

7. Did you spot any mistakes? For example, typos, repeated words, incorrect

punctuation, or poor grammar that may have escaped our eyes?

Finally, because we're looking for a range of people from diffebaskgrounds and of

different ages, if you are comfortable doing so it would be very useful for us to be able to
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get this information from your parents or other older family members. ieither you
V2N GKSe akKz2dzZ R y2d FTSSt dzyRSNJ Fye& LINB&aa

Face validity was to be further expanded upon in a full qualitative appraisal following
preliminary assessment of the questionnaire in a genuine clinical sample in order to have
any refined questionnaire based upon the experiences of participants thatdzually

completed the questinnaire in a real world setting (see chapter 5).

3.2.4 Content validity

Content validity was provided by a consultant hospital pharmacist with an interest in
adherence, and a GP based in a surgery near York. They were tovitgtiment upon
guestion appropriateness, response appropriateness, questionnaire length, potential
utility of the scale, and comprehensivenessha# tools.This is a relatively superficial
assessment of content validity, but as with face validity a noomaplete assessment was
planned with clinical staff that had utilised the designed questionnaire in order to

optimise clinical utility (see chapter 5).

3.2.5 Reading comprehension

The comprehension of questionnaire instructions and items was assessed face and
content validity testing. This was augmented by collecting Fi&sckaid grade levels for

each section on the questionnai(ripalani et al., 2009
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3.3 Results and discussion

3.3.1 Summary of questionnaire content

Content validity assessment suggested that céihutility and could be improvedtiie
guestionnaire was split into twd@ne questionnaire would comprisedicators that
change only slowly over time, while another would compimicators which may
change more readily. The intention was that thermfi@r questionnaire would only need to
be completed rarely; once every few yearswhen welcoming a new patient to a clinic.
The second questionnaire would be used more routinely in patient follow up to assess
how the patient is coping with their medicine@sthe current context of their life

situation. This division would reduce the burden of questionnaire completion on
healthcare professionals by ensuring that only information that genuinely required
regular monitoring was regularly collected. An additibbenefit would be that patients
would be required to complete two shorter questionnaires rather than one long
guestionnaire which should iptove acceptability to patient€Chipperfield and Steel,
2011). It was decided that the questionnaire which measumesre staticindicators of
adherence would be called the Patient And Lifestyle Scale (PASendix E). The
guestionnaire which measures more transiemtlicators of adherence was called the
Wellbeing And Medications Scale (WAMSpendix F).

3.3.2 Indicator selection

Indicators which met the inclusion criteria are detailed alongside indicator of the relevant
items on the PALS and WAMS scales and the location of the discussion regarding the

development of these items within this chapter in table 3.1.
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Indicator Chapter PALS WAMS

section item(s)* item(s)
Sex# 3.3.31 1 NA
Employment 3.33.1 2 NA
Marital status 3.3.3.6 3 NA
Age 3.3.31 4 NA
Health literacy 3.3.3.2 5 NA
Beliefs about medicine 3.3.3.3 6-13 NA
Mental health 3.3.34 14 NA
Alcohol onsumption 3.3.34 15 NA
Smoking habits 3.3.34 16 NA
Stress 3.3.35 NA 1-4
Depression 3.3.35 14 5-6
Anxiety 3.3.35 NA 79
Side effects of medication 3.3.3.6 NA 1011
Positive beliefs about medicines 3.3.3.6 NA 12-14
Selfefficacy 3.3.3.6 NA 1517
Social support 3.3.3.6 NA 17-20
Access to medications 3.3.3.6 NA 21
Relationship to provider 3.3.3.7 NA 22-30

* PALS questionnaire also includes iteris36which comprise the BMQ General Beliefs-soble. This scale
was not selected because of a largvidence base in the metmalysis but because the established
strength of the BMQ scale. See section 3.4.5 below.

#ltem not statistically associated with adherence, but included as a filler question to aid flow of
questionnaire.

Table 3.1ndicators induded in the final questionnaires

3.3.3 Question item identification and generation

3.3.3.1 Demographics

Few demographimdicators were associated with adherence to medications. The
exceptions were age and current employment. Current employment cars$esaed with

a simple yes versus no question. However, a complication would be patients that do not
easily fit this dichotomy such as those that are retired or students. Face validity testing
highlighted that the option of being a student was not on initleafts of the scale and so
was added to the questionnaire. To satisfy the need for these response options with a
lack of evidence surrounding them, patients who identify as being either retired or a
student will not have their employment status contrileuto a prediction of adherence.

Age has been demonstrated to be associated to adherence; however it could not be
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determined accurately how large this relationship is. Consequently age will not be used to
predict adherence until a more precise estimate luktvariable on the weighting of
adherence prediction can be achieved. Age, as well as sex, will be assessed in the
guestionnaire but will act only as filler questions. This should aid the flow of the
guestionnaire as well as providing an expected and-tiweatening introduction to the
scale(Williams, 2003

Early drafts of the questionnaire complied with the majority of the literature which

argues for placing demographic information near the end of the questionnaire. However,
after face validity testing it became cledwat some participants were confused to find

this information near the end of the questionnaire rather than at the beginning.
Consequently the decision was made to split the demographic information into two
sections. The less sensitive information suciid&S LI 6 ASy i Qa F3Ss as$s
status was moved to the start of the questionnaire and the more sensitive questions
NEIIFINRAY3I LI GASYy(diQa YSyidlf KSFfEOGKZ avyz2i1AaA
the questionnaire. It was deemed that thegaestions were sufficiently different to the

basic demographic information to make their separation seem natural to participants.

The demographic section of PALS is illustrated in figure 3.1.

Section 1: About you

For the following questions, please tick the response that best describes you.

1 Your sex: Male D Female D
Employment I am
2
Status: | am employed D unemployed D
I am retired D | am a student D
. | live with my .
3 .
Housing Status: spouse/partner D | live alone D
| live with
others D

4 Please enter your age in the box: :l years

Figure 3.1 An illustration of the demographics section of tRALS questionnaire
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3.3.3.2 Health Literacy
| SFEGK fAGSNIO8 A& RSTFAYSR a alKS RSIANE!
process, and understand basic health information and services needed to make
I LILINR LINR | G S  KCmrhittedKon Réaithtetady 22008, Health literacy is an
important concept that has been associated with patient outcorfwallace, 201p
Pleasant and McKinnd®2011) argue that most health literacy scales have not undergone
rigorous psychometric testing antat new tools are urgently required. Nonetheless,

existing health literacy tools were reviewed.

NHS WalefPuntoni and Aylward, 20)@ublished a report which identified three

measures assessing health literacy: the Rapid Assessment of Adult Literacy in Medicine
(REALNMS, Dauvis et al., 1993he Test of &nctional Health Literacy in Adul§OFHLA,

Parker et al., 1995and the Newest Xal Sign(NVS, Weiss et al., 200Fowever, the NVS

was deemed inappropriate for current needs because it asks patients questions about a
nutrition label, and it was thought that this would lack face validity. The NVS is also not

yet validated in he UK(Puntoni and Aylward, 20)0The REAL# requira an interview

and so is not appropriate to current needs, while the TOFHLA is too long for current use
with over 40 questions. A new tool to screen health literacy with only three items has
recently been develope(McNaughton et al., 20)1However, at present the exact

contents of this tool are not in the public domain, and it is not yet validated as-a self

report measure. Chew et al. found that single questions regarding health literacy can
provide adequate screenin@hew et al., 200Morris et al., 2005 Consequetly, their

best performing question that was most relevant to the current population was adapted.

Gl 2¢ 2F0GSy R2 @2dz ySSR (2 KIFI@gS a2YS2yS K.
LI YLIKE SG&a 2N 20KSNJ gNRGGSY Y (MorGsNdal, ROOFF NB Y
gla FTRFLISR (2 al2¢ 2FG4Sy R2 @&2dz KI gS &z’
infoNY I A2y Ké GAGK GKS | RRAGAZ2YLFE Of I NAFAOLI

literacy section of the questionnaire. This section of the PALS is illustrated in figure 3.2.
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Section 2: Written information

This section is about how easy you find reading written materials provided by medical
staff. For example, these could be instructions included in a box of medication or
information leaflets about your condition.

Never Occasionally Sometimes Often Always
How often do you ask

 understand medical 49 O Q Q 4

information?

Figure 3.2 An illustration of the health literacy section of the PALS qloestaire

3.3.3.3 Patients beliefs about medicines in general
¢tKS .av 3ISYySNIf &4doalOl Sy 6KAOK SEIFYAySa
category rather than considering a specific medicine a patient is taking, was incorporated.
The metaanalyses didhot identify enough studies to properly assess the utility of the
subscale and so a subjective assessment of its importance to adherence prediction was
made. The BMQ general has been associated with adherence and patient outcomes in a
number of studies otside the current metaanalysigMardby et al., 2007Saks et al.,
2012 Bermingham et al., 201 Bautista and Jain, 2018orne et al., 1999 The
guestionnaire can also give practitioners and researckialgable information about the
type of nonadherence a patient is displaying because high scores on the questionnaire are
associated with unintentional but not intentional nonadherer{&ehz et al., 20)1For
this reason, it was judged that the evidence defending the use of the scale was adequate
for it to be incorporated into the tool. The presentation of the BMQ general questionnaire

is illustrated in figure 3.3.
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Section 3: Your beliefs about medicines

This section is used to see how you feel about having to take medicines in general. These
are statements that other people have made about medicines. Please show how much you
agree or disagree by ticking the appropriate box.

Strongly Disagree Uncertain  Agree Strongly
disagree Agree

6 a%(atﬁjrrs‘e[;rescribe 100 many D D D D

People who take medicines
7 should stop their treatment for
a while every now and again

8 Most medicines are addictive

Natural remedies are safer than
medicines

Medicines do more harm than
good

10
11 All medicines are poisons

Doctors place too much trust
on medicines

O 00000

12

If doctors had more time with
13 patients they would prescribe

fewer medicines
©Robert Horne

U 00000 O
U 00000 O
U 0o o0do0o0 00
U 00000 0

J

Horne, K., Weinman_ J. & Hankins, M. 1999 The beliefs about medicines questionnaire: The development and evaluation of a new method for
assessing the cognitive representation of medication. Psychology and Health, 14, 1-24.

Figure 3.3 An illustration of the presentation of the BMQ general questionnaire on the

PALS questionnaire

3.3.3.4 Mental health and risk y health behaviours

vdzSaidAz2ya FRRNBaaAy3d LINIAOALIYy(GIaQ YSydidl
behaviours were considered sensitive and so were presented together at the end of the

PALS questionnaire. The items developed are presented in figure 3.4.
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3.3.3.4.1 Mental health

The evidence for the effects of mental illnesses other than depression on adherence was
scant in the metaanalysis. Nonetheless the direction of the relationship between the two
variables was clear. However, when identifying meilliass as aindicatorof

nonadherence it was decided to ask about depression and other mental iliness separately
to reflect the different levels of confidence associated with each. This will allow the
relative contributions of each question to be assekaad prevent the less well known
association between mental illness and nonadherence confounding the results of the
guestion regarding depression. The sensitivity of these questions is acknowledged and so
to limit the capacity for this item to reduce respse rates participants will be offered the
right to indicate that they prefer to not say whether or not they have had a diagnosis of a

mental illness.

3.3.3.4.2 Risky health behaviours

Meta-analysis indicated that patients that engage in healthy lifesbghaviours were

also more likely to be adhering to their medication and vice versa. This phenomenon is
known as the healthy adherer effe(@ilverman and Gold, 2011The factors shown by
meta-analysis to be associated with lower medication adherence were taking illegal

drugs, drinking alcohol, and smoking tobacco.

Questioning patients about illegal drug use poses unique challengesniatnight be

unwilling to discuss engaging in illegal activities. Confidentiality can also be hard to assure
for such patients when any researcher or medical staff may be forced to reveal responses
dzy RSNJ I O2dzNIIi 2 NRSNX ¢ K S NgeslavdiBbledaivitthed RS 2
impacts of these problemiéee, 1993 However, these techniques all rely upon making it
impossible to identify whether Y A Y RA @A RdzZl £ Qa NBalLlRyaS Aa
provided the response. These techniques are appropriate where inferences are made at
the level of the sample or population, but are useless for a questionnaire intended to

inform clinical decisin making for individual patients.

¢KSNB NB Ylye ljdzSadAaz2yyl ANBaE Ay SEA&AGSY
and drinking habits, and many are produced on arhad basige.g.Magid et al., 2009

Reed et al., 2007 Others use a combination of dwbc measures and validated todisg.
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Peters et al., 2011 Peters et al. developed their own measure for smoking and marijuana
use, but used the Daily Drinking Questionndd®Q, Collins et al., 198% gauge

LI NOAOALI YyGAQ RNAYIAY3I KFEoAGad | 26 SOSNE
similar. They attempt to assess the frequency of engagement in the activity, and the
extent to which the behaviour is carried out e engaged in. Consequently the question
about drinking was split into two separate questions. The first asked how often a patient
drank alcohol; the second asked how much a patient drank when they drank alcohol. A
similar approach was adopted for the snirodx question. These items were based on the
approach taken for a health survey for England conducted by the(@td$) and Hirani,
2010. However, face validity piloting indicated that this split malde guestion

regarding smoking more difficult. Further, the medical professionals consulted during
piloting indicated that the questions could be simplified for participants while offering
useful information to the practitioners via a single question forn@@onsidering the views

of the face validity sample and the consulted medical practitioners it was decided to
instead ask respondents to indicate how many comparable units of alcohol they have in a
week, and how many cigarettes they smoke per day. Theylsd be given the option to

indicate that they do not drink alcohol or smoke.
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Section 4: Your mental health and behaviour

Your mental health is as important to us as your physical health. It is very useful for us to
know whether or not you have a current or past history of mental illness. The most
common form of mental illness is depression.

| have no diagnosed history of D | have a current or past D
depression diagnosis for depression
| prefer not to say D

| have a current or past diagnosis for
a different mental illness (Please write
in the box)

Many people drink alcohol. If you drink alcohol, please indicate how many drinks you have
in a typical week: (half pints of beer/lager, small glasses of wine, or single measures of
spirits)

15 | do not drink alcohol D | normally have around drinks per week

Many people smoke tobacco. If you smoke please indicate how often you smoke each day:

When | smoke, |

normally smoke about Clgarettes per day

16 | do not smoke tobacco D

Figure 3.4 An illustration of the item addressing mental illness diagnoses on the PALS

questionnaire

3.3.3.5 Mental wellbeing

3.3.3.5.1 Stress

There are a number of widgused measures of stress. The Holmes and Rahe Social
Readjustment Rating ScdlE967) tallies the number of stressful life events experienced
over the past 6 months. The greater the number of stressful life events, then theegreat
the likelihood the individual will become ill. This scale was rejected because with 43
separate items it was considered too burdensome for patients to complete. A widely used
scale in the studies in the metmalyses and elsewhere is the Perceived St&=l€PSS,
Cohen et al., 1983The scale comes in three versions with 14, 10 and 4 items. Although
the four item version loses some internal coisSy O& gA G K [/ 2KSy Qa h
to 0.60 from the 10 to four item versig@dohnston et al., 1995the PSS retains validity by

having much the same correlation with health related variables as the two larger scales
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(Leung et al., 2000Given the space consiints present the four item version of the PSS
was deemed to be the most appropriate measure of stress available. ThéiBSBown

as presented on the WAMS questionnaire in figure 3.5.

Section 1: Mental wellbeing and happiness

We all feel stressed from time to time. The first section of this questionnaire is
designed to find out how much, if at all, you may be feeling stressed at the moment.
The questions ask you about your feelings and thoughts during the last month. In
each case tick how often you felt or thought a certain way. The best approach is to try
to answer each question fairly quickly.

Never Almost  Sometimes Fairly Very
never Often Often

1 In the last month, how often have
you felt that you were unable to
control the important things in D D D D D
your life?

2 |n the last month, how often have
you felt confident about your
ability to handle your personal D D D D D
problems?

3 In the last month, how often have
you felt that things were going D D D D D
your way?

4 |n the last month, how often have
you felt difficulties were piling up
so high that you could not D D D D D
overcome them?

Cohen, S., Kamarck, T. & Mermelstemn, R. 1983. A global measure of perceved stress. Journal of Health and Social Behaviour, 24, 385-
396

Figure 3.5 An illustration of the PSBas presented on the WAMSugstionnaire

3.3.3.5.2 Anxiety and depression

The Profile of Mood States (POMS) questionnaire which was used by some of the
investigations found via the metanalyses was rejected for being too long with 65
separate items in the full scale and 30 itemshia short scalédMcNair et al., 198p For
similar reasons, the Symptom Check ti80 was rejected for taking up to 15 minutes to

complete. Furthermore, neither scale was freely available for public use.
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Beck et al., 1961the Hospital Anxiety and [Peession ScaltHADSZigmond and Snaith,

1983 and the Patient Health Questionnai@HQ, Spitzer et al., 1999he BDI is a 21

item questionnaire, which has seen extensive usage and possesses a strong psychometric
profile Beck etal., 198® | 2 6 SOSNE . S$01 Q& a0l tS SEFYAY
psychological symptoms of depression. This means that when administered to patients
with a chronic iliness the results of the BDI are confounded by symptonisesfsiibeing

falsely ascribed to depressighloore et al., 1998 There is a 4 item version of the BDI
developed for use in primary care which seeks to avoid the potential confound with
physical gmptoms of other diseasg$Steer et al., 1999 however, like all versions of the

BDI i is not available for public use.

The HADS scale is a 14 item instrument with a large body of research to support its
validity (Bjelland et al., 2002 It was also developed with use in chronically ill patients in
mind and so avoids the issue of confounding physical symptoms of illness with physical

symptoms of depressiofHerrmann, 199Y. However, it is not available for public use.

The PHQ is available for public use, and was developed for use in primary care and so
avoids confounding physicahd depressive sympton{Kroenke et al., 2001A further
advantage of the PHQ over the HARS In its shorter format, taking only three minutes

to complete versus HADS five minutes. Furthermore, a short 5 item version of the PHQ is
available to further reduce patient burddiunik et al., 200)7 This version is composed

of a two item depressn screen\Whooley et al., 1997 and three item anxiety screen.

The demonstrated clinical usefulnesbortness of the scale, and freedom of usage made
the PHQ the most appropriate validated tool to incorporate into the new questionnaire.
However, the 5 item scale was modified slightly. To return the-Bk)a format more

akin to the PHEQ and to detect rore current feelings of depression and anxiety the time
frame patients are asked to consider when indicating how they feel has been returned to
two weeks rather than a month. Furthermore to attempt to detect a greater range of
anxiety levels besides thatdicating pathology, the response set has been modified from

I RAOK2(G2Y2dza WwWeSaky2Q NBaLkR-9whighcorgerns K S
K2g 2F0GSy LI NIAOdzE I NI SY2GA2y It adldisSa KI
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SOSNE RI &s@etadapt&dIs utilised as the second part of section 1 on the WAMS

scale and is presented in figure 3.6.

Figure 3.6 An illustration of the PH® as presented on the WAMS questionnaire

3.3.3.6 Patient adjustment to medications

A number ofindicators iderified via metaanalysis as being associated with adherence
GSNBE NBfFGSR (G2 LI GASYyGaQ oAtAdGe G2 Ayd!
G NRlofSa 6SNB LI GASYyGaQ SELISNASyOSa 27
seltefficacy formedicines, social support, and the ease with which patients could access
their medications. The development of these items is discussed below and the section on

WAMS comprised of these constructs is presented in figure 3.7.

3.3.3.6.1 Patient beliefs aboand experiences with medicines

In line with the work of Horne et a11999) it was found that importantndicators of

medication adherence we patients beliefs in the importance of their medicines for

health maintenance and a positive experience of their medication versus the negative

impacts of their medicines such as the experience of-siflects. The Beliefs about

Medicines Questionnaire(av 0 A& 2yS a0l fS gKAOK I &aasSas
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