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Abstract  

Patient nonadherence to medication harms patient outcomes and raises costs via wasted 

and unnecessary treatment (Osterberg and Blaschke, 2005). However, current adherence 

measures are far from optimal (Vitolins et al., 2000), and adherence enhancing 

interventions rarely successful (Haynes et al., 2008). This may be a reflection of 

inadequate patient targeting and adherence measurement. This thesis describes the 

development of questionnaires intended to be clinically useful by predicting patient risk 

of nonadherence. A scoping review with meta-analysis was undertaken to identify 

predictors objectively shown to be associated with nonadherence. Any pre-existing 

questionnaires to measure the selected predictors were identified via literature review. 

Pre-existing questionnaires incorporated were the Beliefs about Medicines Questionnaire 

(Horne et al., 1999), Perceived Stress Scale (Cohen et al., 1983), Patient Health 

Questionnaire (Kunik et al., 2007), and the Patient-Doctor Relationship Questionnaire 

(Van der Feltz-Cornelis et al., 2004). Novel items were developed to measure patient 

demographics, health literacy, mental health, risky health behaviours, beliefs about 

medicines, self-efficacy , social support, and access to medicines. These scales were 

incorporated into two novel questionnaires. The Patient and Lifestyle Scale (PALS), and 

the Wellbeing and Medications Scale (WAMS). A feasibility study was conducted with 16 

patients at a GP surgery to identify limitations in research design and perform preliminary 

psychometric assessment. Issues with participant identification were highlighted, 

however, indications were that PALS and WAMS could be used to predict self-reported 

and prospective refill adherence. A practitioner focus group appraised the clinical utility 

of the questionnaires whilst acceptability and validity were assessed via six participant 

interviews. The PALS and WAMS were perceived to be potentially clinically useful and 

most items were considered acceptable. Findings also indicated that mental distress is 

associated with nonadherence and that long term adherence may depend more upon 

integrating medicines into every day habits than rational cost-benefits appraisals. 
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Chapter 1 ɀ Introduction  

 

1.1 General Introduction  

It is estimated that between 25% and 50% of all patients diagnosed with a chronic disease 

do not take their medication as prescribed (Sackett and Snow, 1979, DiMatteo, 2004c). 

This is a significant issue for the NHS, which dispensed 886 million prescriptions in 2009 at 

a cost of over £8.5 billion (NHS Information Centre, 2010). If a quarter of those medicines 

are not taken, this represents a significant waste of public resources and a high cost to 

public health. ¢ƘŜ ¦YΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ IŜŀƭǘƘ (2008) costs the number of unused and 

unwanted medications that are returned to pharmacies at approximately £100 million per 

year, while NICE (National Institute for Clinical Excellence, 2009) report that between 0.3 

and 1.2% of hospital admissions are directly related to patients not taking their medicine 

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

NHS. Osterberg and Blaschke (2005) estimate the cost of unnecessary admissions to 

hospital in the US caused by patients not taking medicines as prescribed to be 

approximately $100 billion per year, while Hovstadius and Petersson (2011) report that in 

Sweden ƻǾŜǊ ϵм ōƛƭƭƛƻƴ ŀǊŜ ǎǇŜƴǘ ƻƴ ƳŜŘƛŎƛƴŜǎ ǘƘŀǘ ŀǊŜ ƴŜǾŜǊ ǘŀƪŜƴΦ 

With such huge financial pressures attached to a major public health concern, the 

question of how and why patients do not take their medicines as prescribed has become 

a vast field of research. Despite the number of articles concerning whether patients take 

medication as prescribed now stretching into the tens of thousands (Martin et al., 2005), 

there is remarkably little cohesion in the field, and consequently, progress has been poor 

(Nunes et al., 2009). There is no definitive measure employed, nor a coherent picture of 

the key variables. Even the words used to describe the problem remain debated. Patient 

compliance, adherence, and concordance are used, often without definition or with due 

sensitivity given to their specific meanings. This lack of coherence further fragments an 

intricate and complicated research problem (Vermeire et al., 2001, Kyngäs et al., 2000). 
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1.2 Compliance, Adherence, and Concordance 

 

1.2.1 Compliance 

The two most common terms used to describe patients following the recommendations 

ƻŦ ƘŜŀƭǘƘ ǇǊƻŦŜǎǎƛƻƴŀƭǎ ŀǊŜ ΨŀŘƘŜǊŜƴŎŜΩ ŀƴŘ ΨŎƻƳǇƭƛŀƴŎŜΩΦ Haynes et al.(1979) defined 

ŎƻƳǇƭƛŀƴŎŜ ŀǎ ΨǘƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ ŀ ǇŜǊǎƻƴΩǎ ōŜƘŀǾƛƻǊ ώǎƛŎϐ όƛƴ ǘŜrms of taking 

medications, following diets, or executing lifestyle changes) coincides with medical or 

ƘŜŀƭǘƘ ŀŘǾƛŎŜΩΦ This definition assumes that the more patient behaviour coincides with 

medical advice then tƘŜ ΨōŜǘǘŜǊ ōŜƘŀǾŜŘΩ ǘƘŜ ǇŀǘƛŜƴǘ(RPSGB and Merck Sharp & Dohme, 

1997). WƻǊŘǎ ǎǳŎƘ ŀǎ ΨŎƻƳǇƭȅΩ ƻǊ ΨƻōŜȅΩ can be perceived as reducing patients to Ψpassive 

followers of doctorsΩ instructions (Stimson, 1974). Haynes et al.(1979) did stipulate that 

compliance is an appropriate response only where a diagnosis is correct, the treatment 

prescribed is effective, and where the patient has provided informed consent, however, 

others have not been so careful with the use of the term(Trostle, 1988). For example, one 

study defineŘ ΨŎƻƳǇƭƛŀƴŎŜΩ as completing a treatment regime in a clinical trial whether or 

not doctors had advised participants to stop taking the medicines (Glynne-Jones et al., 

2008). 

!ƭǘƘƻǳƎƘ ΨŎƻƳǇƭƛŀƴŎŜΩ is still frequently used in the literature, it has been largely replaced 

ōȅ ǘƘŜ ǘŜǊƳ ΨŀŘƘŜǊŜƴŎŜΩ which is considered less authoritarian (Sawyer and Aroni, 2003). 

 

1.2.2 Adherence 

Adherence is most commonly defined as ΨǘƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ ŀ ǇŜǊǎƻƴΩǎ ōŜƘŀǾƛƻǳǊ ς 

taking medication, following a diet, and/or executing lifestyle changes, corresponds with 

ŀƎǊŜŜŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦǊƻƳ ŀ ƘŜŀƭǘƘŎŀǊŜ ǇǊƻǾƛŘŜǊΩ (World Health Organisation, 2003). 

This definition emphasises the requirement of agreement, reflecting a trend towards 

seeing the patient as a partner in a therapeutic alliance (Kyngäs et al., 2000). 

The WHO definition of adherence does not fully articulate what is meant by a 

άƴƻƴŀŘƘŜǊŜƴǘέ Ǉatient. It would not make sense to label a patient who misses one dose 

of their medication at no cost to their health as nonadherent (Horne, 2000). Many 
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authors take the approach of dichotomising adherence into patients taking a sufficient 

proportion of their medicines to receive therapeutic benefit and those that are not 

(Chapman, 2004). For example, researchers investigating antiretroviral medications 

usually indicate that those taking less than 95% of their medications are nonadherent, 

because when adherence is below this proportion of medicines taken the benefits of 

antiretrovirals become dubious (Atkinson and Petrozzino, 2009). However, this method 

requires each medication regimen to have a different cut off for adherence. For example, 

Sackett and Snow (1979) report that only 30% of a prophylactic penicillin regime was 

required to offer protection from rheumatic fever, while 80% of an antihypertensive 

medication regimen must be taken before therapeutic benefit is conferred. When the 

required dose for each medication is not known it may be unproductive to stigmatise 

patients ǿƛǘƘ ǘƘŜ ΨƴƻƴŀŘƘŜǊŜƴǘΩ ƭŀōŜƭ ǿƘŜƴ ǘƘŜƛǊ ōehaviour may cause them no harm 

(Steiner and Earnest, 2000). It may be more appropriate to report mean proportions of 

medicines taken across all participants instead of reporting proportions of adherent 

versus nonadherent individuals (Horne, 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 patient. However, judgements about 

adherence rates could only be performed at the population level which may lack clinical 

utility. Most authors define adherence rates in terms of proportions of adherent 

individuals (DiMatteo, 2004c). They also tend to do so using {ŀŎƪŜǘǘ ŀƴŘ {ƴƻǿΩǎ ул҈ Ŏǳǘ 

off (Peterson et al., 2007). 

 

1.2.3 Concordance 

The ǘǊŀŘƛǘƛƻƴŀƭ ΨǇŀǘŜǊƴŀƭƛǎǘƛŎΩ ƳƻŘŜƭ of medicine defines the practitioner as an expert and 

the patient is expected to comply with their advice based on superior knowledge (Britten 

and Weiss, 2004, Charles et al., 1997). However, the priorities of patients may not be the 

same as the priorities of healthcare providers. Medical professionalsΩ priorities are to 

eradicate or prevent illness, while patientsΩ are more concerned with maintaining normal 

functioning (Pollock, 2005). 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 improvement in health (Miller, 

1997). The concordance movement was initiated to encourage acknowledgement that 
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patients health beliefs could be internally valid and consistent yet contrary to that of the 

health care provider (Marinker, 2004). Concordance aims to promote a therapeutic 

alliance with patients Ψƛƴ ǿƘƛŎƘ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŘŜǘŜǊƳƛƴŀǘƛƻƴǎ ŀǊŜ ŀƎǊŜŜŘ ǘƻ ōe 

those that are made by the patientΩ(RPSGB and Merck Sharp & Dohme, 1997). Because 

concordance describes an approach to consultations it is improper to use the term as a 

synonym for adherence (Cushing and Metcalfe, 2007). 
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1.3 Measurement of adherence  

An accurate measure of adherence is necessary in order to identify which patients are 

nonadherent and to quantify the effects of any intervention (Insull Jr., 1984). However, 

tƘŜǊŜ ƛǎ ƴƻ ǳƴƛǾŜǊǎŀƭƭȅ ŀŎŎŜǇǘŜŘ ΨƎƻƭŘ ǎǘŀƴŘŀǊŘΩ ƻŦ ŀŘƘŜǊŜƴŎŜ ƳŜŀǎǳǊŜƳŜƴǘΦ !ƭƭ ƳŜŀǎǳǊŜǎ 

have strengths and weaknesses in terms of practicality, accuracy, and acceptability 

(Vitolins et al., 2000).  

All attempts to measure adherence to medication will be susceptible to three types of 

bias unless covert measurement is used, which may not always be an ethically 

appropriate option. Reactivity bias refers to the phenomenon whereby observing 

behaviour, changes the behaviour that is being observed (Horne, 2000). White coat 

adherence refers to adherence improving in the period shortly before patients visit health 

professionals (Schwartz and Quigley, 2008, Rudd, 1998). Pygmalion effects refer to the 

phenomenon where researcher expectations may generate a self-fulfilling prophecy. For 

example, ǇŀǘƛŜƴǘǎΩ adherence may be improved when they are receiving an intervention 

to improve adherence because they receive preferential treatment to patients not 

receiving an intervention. Patients with a good relationship with their doctor may also 

receive a higher standard of treatment than those with lower quality relationships 

(Chapman, 2004). 

Measures of adherence may also differ in terms of their sensitivity and specificity. A 

measure of adherence is sensitive if it is able to correctly identify nonadherent patients 

and specific if it identifies only nonadherent patients as nonadherent. This can vary by 

measurement type. For example, when patients self-report as nonadherent this is usually 

accurate, but self-reports often incorrectly identify nonadherent patients as adherent 

(Farmer, 1999). In contrast, electronic monitoring devices are more likely to incorrectly 

label an adherent patient as nonadherent. Because of these various differences between 

the methods of measurement, DiMatteo (2004c) found significant differences in 

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

The most obvious way of measuring adherence is to observe patients taking their 

medicines. However, this is impractical in the out-patient setting where the 

administration of medicine is under a greater degree of patient control (DiMatteo, 

2004c). Even in closely monitored clinical trials and in-patient settings, direct patient 

observation is imperfect, with some patients feigning adherence and removing 

medication from their mouths when no longer observed (Farmer, 1999). 

A more common direct measurement of patient adherence is to take a blood sample 

from a patient and detect whether the medicine or one of its metabolites is present in the 

blood (Horne, 2000). The primary advantage to this method is high sensitivity (Farmer, 

1999). However, due to individual variability in metabolism it is not possible to quantify 

how adherent a patient has been via this method (Mattson and Friedman, 1984, Kettler 

et al., 2002). For this reason direct measurement of adherence is particularly sensitive to 

white coat adherence because patients only need to take pills immediately before 

measurement to give the impression of adherence (Horne, 2000, Chapman, 2004, Cramer 

et al., 1989). 

It is also extremely difficult to directly measure metabolites of many medicines (Gordis, 

1979). One way to circumvent this issue is to develop a marker which can be added to the 

medicine preparation. Unfortunately developing an adequate marker is both expensive 

and difficult. An ideal marker must be chemically inert, pharmacologically inactive, non-

toxic, and must not accumulate in the body, with a half-life suitable for accurate 

detection but not so long that the test loses its sensitivity (Insull Jr., 1984). 

Further problems with using direct methods are that they are expensive, requiring 

collection, storage, and testing of blood samples, and they are also ethically dubious. 

Direct measurements are often uncomfortable and invasive for patients (Horne, 2000). 

Direct measurement of adherence is only practical for single-dose therapies, where 

administration of medication is intermittent, or when patients are hospitalised (Vermeire 

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

 

1.3.2.1 Pill Counts 

One of the most popular methods of assessing adherence rates has been to determine 

how many pills patients have in 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 were considered the reference standard for all other adherence 

measures (Farmer, 1999). The measure is simple, requiring no advanced technology 

(Horne, 2000) and pill counts can also be adapted to other preparation modes by 

weighing powder or liquid preparations (Farmer, 1999). However, pill counts have a 

tendency to overestimate adherence because pills may be taken incorrectly, given to 

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

lost prior to ingestion (Gordis, 1979). There is also no indication of the pattern of 

nonadherence a patient may display (Farmer, 1999). A patient may have missed 

occasional doses due to lapses of memory, or they may have taken a medicine holiday, or 

else they may have taken medication only in periods leading up to medical assessment 

(Gordis, 1979, Cramer et al., 1989). Doses may also be deliberately dumped where 

patients are aware their medication is being monitored (Gordis, 1979, Horne, 2000, 

Osterberg and Blaschke, 2005, Farmer, 1999, Vitolins et al., 2000, Rudd et al., 1989, Pullar 

et al., 1989). This measure is also dependent upon patients remembering to bring pill 

bottles for assessment which may increase reactivity biases (Vitolins et al., 2000, Haynes 

et al., 1980). Pill bottles can also be mislaid, confounding results (Cramer et al., 1989). 

Unannounced pill counts might generate more accurate estimates of adherence (Horne, 

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

 

1.3.2.2 Prescription refill rates  

Refill rates estimate adherence based upon either how much time patients had 

medication available to them or else estimating nonadherence based upon how many 
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days patients did not have access to medication (Steiner and Prochazka, 1997). 

Prescription refills are easy to quantify by various methods. 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 used (Steiner and Prochazka, 1997). For example, if there is 

one large gap evident this may imply the patient had taken a medication holiday. 

Conversely persistent small delays may imply occasional missed doses. One of the major 

benefits of refill rates is that they allow a measure of adherence that can be taken 

without patient knowledge, sidestepping the problems of reactivity (Vitolins et al., 2000, 

Balkrishnan and Jayawant, 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, refill rates do have significant limitations. There is a lack of consistency in 

measurement which can make refill rates difficult to interpret (Van Wijk et al., 2006). 

Refill rates are also an abstract measure of adherence because they measure acquisition 

of medication rather than its consumption (Feinstein, 1979, Steiner and Prochazka, 1997). 

Refill adherence give the maximum possible adherence a patient could have displayed 

(Sherman et al., 2000), and consequently offer high specificity but poor sensitivity 

(Steiner and Prochazka, 1997). Furthermore, when medicines are not prescribed in 

regular short intervals it can be difficult to describe the different patterns of 

nonadherence displayed by patients (Balkrishnan and Jayawant, 2007). Refill rates can be 

compromised if patients are able to acquire medicines from alternate sources to those in 

a study or from multiple pharmacies (Vitolins et al., 2000, Balkrishnan and Jayawant, 

2007). A final problem is that it can be difficult to determine whether changes in patients 

medication behaviour are due to nonadherence or a change in the medical advice they 

have been given (Van Wijk et al., 2006). 

 

1.3.2.3 Electronic monitoring devices  

Electronic monitors work by recording the time and date of each opening of a medicine 

container (Cramer et al., 1989). Records can also be transmitted remotely to prevent data 

loss (Sajatovic et al., 2010). Electronically monitoring adherence offers the possibility of 
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collecting the exact pattern of adherence participants exhibit (Cramer et al., 1989). 

Andrejak et al. (2000) used electronic monitors to compare two antihypertensive 

medicines, and although the proportion of medicines taken for each was comparable, use 

of electronic monitors was able to show how one medicine was more readily taken on 

schedule than another. Moreover, it can be seen whether a patient regularly misses 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 of data, which can differentiate between dose and schedule 

adherence (Waterhouse et al., 1993, Smith et al., 2010). Some modern monitors can also 

offer extra clinical utility as adherence aids, capable of reminding participants to take 

their medicines (Haberer et al., 2012). 

Despite these strengths there are significant limitations with electronic monitoring 

devices. As with pill counts, actual ingestion of the medication once the pill box has been 

opened cannot be proven (Ingerski et al., 2011). Martin et al. (2007) found that 60% of 

participants in their sample required data to be deleted because they had opened the 

bottle for reasons other than to take a dose. For this reason electronically recorded data 

frequently gives lower adherence rates than alternative adherence measures (Liu et al., 

2001, Smith et al., 2010, Byerly et al., 2005). Some devices can partially correct for this by 

asking participants if they have opened the device to take a dose or not (Sajatovic et al., 

2010), and it has been demonstrated that pill counts correlate more strongly with 

electronic monitoring when this adjustment is made (Haberer et al., 2012). However, 

these adjustments do not account for patients who are intentionally nonadherent and 

opening the box only to dump the dose, although some inhaler monitors can note 

multiple uses in a short period of time to identify dumped doses (Ingerski et al., 2011). 

Data loss can and does happen, with malfunction rates ranging from 5 to 20% for bottle 

cap monitors and 8 to 21% for inhaler monitors (Ingerski et al., 2011). Wu et al. (2008) 

lost data from 13 patients in their sample because the monitor hardware or software 

malfunctioned, or because the patients lost or damaged the device. The bulk of the 

devices can cause problems for patients with some preferring to remove more than one 

dose per opening in order to move medication into more portable or less conspicuous 

packaging (Sajatovic et al., 2010). Smith et al. (2010) had one participant that opened 

their monitoring device only once per week to place medicine into a pill box. This resulted 

in their being classified as nonadherent by electronic device but 100% adherent via pill 
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count and self-report. 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 very high adherence of patients over the 2 month period of electronic monitoring 

versus the arguably more natural behaviour of patients over the 12 month duration 

assessed by medication refill data. These difficulties mean that electronic monitoring can 

underestimate adherence when patients swap pill boxes (Liu et al., 2001) or overestimate 

adherence when measurement is over the short term (Wetzels et al., 2006). Often, a 

choice has to be made regarding which prescribed medication is electronically monitored 

due to the prohibitive costs of providing each patient with multiple monitoring devices 

(Sajatovic et al., 2010). These costs also prohibit their use in many naturalistic studies and 

practice settings, and limit their deployment primarily to clinical trials (Horne et al., 2005). 

Many current devices are also difficult to conceal, and so an explanation must be given to 

patients as to why their medication container appears different to normal if adherence is 

to be measured covertly (Waterhouse et al., 1993). The constant visual reminder of 

observation from electronic devices can exaggerate the reactivity biases and keep 

adherence rates artificially high for long periods of time (Chui et al., 2003). 

The wealth of data provided by electronic monitors makes them an attractive option 

when the resources are in place to allow their use. However, the limitations should not be 

underestimated and claims that they mark the gold standard of adherence measurement  

are premature (Smith et al., 2010). 

 

1.3.2.4 Therapeutic outcome 

A final objective measure of adherence is the use of therapeutic outcomes as an 

indication of adherence. This is dependent on a close relationship between adherence 

and outcome being true (Horne, 2000). This can be the case for some medicines, for 

example Cramer et al. (1989) could directly attribute epileptic episodes to missed doses 

of medication. However, while good adherence is associated with clinical outcome 

(DiMatteo et al., 2002), 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, 1979). Clinical outcome is, therefore, a very abstract measure of 

adherence, and it would be highly judgemental to assume a poor outcome was due to 
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nonadherence on behalf of the patient. Balkrishnan and Jayawant (2007) also argue that 

the level of medication adherence required to maintain normal blood glucose levels in a 

patient with diabetes may 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 upon how patients are classified. 

 

1.3.2.5 Physician estimates of adherence 

In the clinical setting physicians must determine whether or not treatment non-response 

is due to treatment failure or nonadherence. However, physician estimates barely differ 

from chance (Gordis, 1979, Paterson et al., 2000). Byerly et al. (2005) found that 

physicians failed to correctly identify a single nonadherent patient as assessed by 

electronic monitoring. This could result in patients being removed from or denied 

potentially effective therapy or being prescribed stronger doses than required (Paterson 

et al., 2002). It is therefore imperative 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 diaries can be used to obtain a subjective assessment of 

adherence directly from patients. Self-reports are inexpensive because they do not 

require any advanced technology, and they are generally easy to process (Vitolins et al., 

2000). However, the subjectivity of self-report measures makes absolute adherence rates 

impossible to calculate. Guénette et al. (2005) argue that self-reports can only adequately 

identify nonadherence and not adherence, because the authenticity of high self-reported 

adherence cannot be verified. Furthermore Wu et al. (2008) found that objectively rated 

adherence via electronic monitoring was related to health outcome, whereas patient self-

reported adherence was not. 

Recall biases prevent accurate quantification of self-report measures (Chung et al., 2008). 

Patients will be better able to recall recent events, making self-reports of adherence over 
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a short time period more accurate than more global assessments of adherence 

(Oppenheim, 1992). However, asking about adherence over the last couple of days makes 

it hard to determine a pattern of adherence behaviour (Paterson et al., 2002). Horne 

(2000) also argues that patients are more likely to remember positive events than 

negative events, such as not taking medication. Mental health and emotions are also 

known to influence memory and bias recall. For example, depressed patients are more 

likely to recall negative events and so may be more likely to self-report nonadherence 

(Payne and Corrigan, 2007). 

 

1.3.2.7 Adherence diaries 

Medication taking diaries are an uncommon method of adherence measurement. Diaries 

take longer to process than questionnaires and are highly susceptible to reactivity biases 

because patients must fill them in after each medication dosing event which may enhance 

adherence. Furthermore they are an additional behaviour patients may be intentionally 

or unintentionally non-adherent to (Horne, 2000). If a patient forgets to take their 

medication they may also be more likely forget to fill in their diary to note the omission. 

However, diaries are reported to correlate better to objective measures of adherence 

than do interviews (Garber et al., 2004). 

 

1.3.2.8 Interviews  

All self-reports are subject to patients wishing to present themselves in the best possible 

way (Furnham and Henderson, 1982). Being in the same room as a clinician or researcher 

heightens the motivation of the participant to appear socially desirable (Richman et al., 

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

adherence by 17%. Lǘ Ƙŀǎ ōŜŜƴ ŀǊƎǳŜŘ ǘƘŀǘ ƛƴǘŜǊǾƛŜǿǎ Ŏŀƴ ŦŜŜƭ ƭƛƪŜ ŀƴ άƛƴǘŜǊǊƻƎŀǘƛƻƴέ ǘƻ 

participants, exaggerating any self-presentation bias (Myers and Branthwaite, 1992, 

Farmer, 1999). Poor wording can make self-presentation biases even stronger. Myers and 

Branthwaite (1992) ƛƴŎƭǳŘŜŘ ǉǳŜǎǘƛƻƴǎ ǎǳŎƘ ŀǎ ΨWhen you took the tablets, did you take 

ǘƘŜ ǇǊƻǇŜǊ ƴǳƳōŜǊ ŜŀŎƘ ǘƛƳŜΣ ƻǊ ŘƛŘ ȅƻǳ ǾŀǊȅ ƛǘ ŀǘ ŀƭƭΚΩ ǿƘƛŎƘ ƳŀƪŜǎ ŀƴȅ ŘŜǾƛŀǘƛƻƴ ǘƘŜ 

ǇŀǘƛŜƴǘ Ƴŀȅ ƘŀǾŜ ƳŀŘŜ ŦǊƻƳ ǘƘŜ ǇǊŜǎŎǊƛǇǘƛƻƴ ΨƛƳǇǊƻǇŜǊΩΦ Non-judgemental phrasing and 
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having interviews administered by a third party not involved with the patients care can 

reduce self-presentation biases (Horne, 2000, Morisky et al., 1986b, Morisky et al., 2008, 

Paterson et al., 2002). 

The primary advantage of interviews over questionnaires is the ability to clarify 

ambiguities for participants and to ensure constant reporting. Participants have been 

reported to prefer someone on hand to clarify questionnaire items (Chesney et al., 2000). 

Furthermore interviews can offer a richness of data impossible by any other method (Cox, 

2003, Kelly et al., 2008). Haynes et al. (1980) found that while interviews had poor 

sensitivity and exaggerated patient adherence, they provide very high specificity. Patients 

who are willing to admit to nonadherence may also be those most suitable for 

intervention (Gordis, 1979). 

 

1.3.2.9 Questionnaires 

Questionnaires are the most common form of patient self-report and share many 

weaknesses of interviews including social desirability and recall biases (Furnham and 

Henderson, 1982, Farmer, 1999). The process of completing a questionnaire may also 

make patients reflect upon their adherence and change their behaviour (Chesney et al., 

2000). There have been a number of attempts to measure adherence via questionnaire, 

however all have significant weaknesses (Lavsa et al., 2011). 

 

1.3.2.9.1 Morisky et al. adherence scales (1986b, 2008) 

The most commonly employed self-report tool was developed by Morisky et al. (Morisky 

et al., 1986b). Despite its widespread usage, this scale 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 the population with hypertension (Roger et al., 2012). 

There are documented racial differences in adherence behaviour (Shenolikar et al., 2006, 

Williams et al., 2007a, Gerber et al., 2010) and therefore the tool may not be 

generalisable. Furthermore, there are only four questions offered to explain 

nƻƴŀŘƘŜǊŜƴŎŜΣ ŜŀŎƘ ǿƛǘƘ ƻƴƭȅ ŀ ΨȅŜǎΩ ƻǊ ΨƴƻΩ ǊŜǎǇƻƴǎŜΦ This type of assessment produces 

classification errors, and patients on the borderline are encouraged to opt for the socially 
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desirable response (Koschack et al., 2010). This approach also reduces reliability as it 

dichotomises a continuous variable (Gabriel and Violato, 2010). This led to a skewed 

distribution, with 43% of participants reporting perfect adherence behaviour (Morisky et 

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

validated the scale according only to therapeutic outcome, which is a poor indicator of 

adherence behaviour. There are further questions surrounding the psychometrics of this 

ǎŎŀƭŜΦ ¢ƘŜ ƛƴǘŜǊƴŀƭ ǊŜƭƛŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǎŎŀƭŜ ƛǎ ǊŜǇƻǊǘŜŘ ŀǎ ΨǊŜƭŀǘƛǾŜƭȅ ƘƛƎƘΩ ǿƛǘƘ ŀ /ǊƻƴōŀŎƘΩǎ 

alpha of 0.61, when the conventional cut off for acceptable internal reliability is an alpha 

of above 0.7 or 0.8 (Bland and Altman, 1997, Oppenheim, 1992). Koschack et al. (2010) 

found particularly poor internal consistency for the Morisky scale with /ǊƻƴōŀŎƘΩǎ ŀƭǇƘŀ 

only 0.25. 

The Morisky adherence scale has been updated 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 eight item and the previous four item version of the 

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. Finally, the sample 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 married, and 

54% having an income below $5,000.  

Kim et al. (2000) ŘŜǾŜƭƻǇŜŘ ǘƘŜ άIƛƭƭ-.ƻƴŜέ ǎŎŀƭŜ ōȅ adapting the Morisky scale into a new 

adherence measure specific to hypertension by including more items pertaining to 

lifestyle modifications. Kripalani et al. (2009) ǘƘŜƴ ŀŘŀǇǘŜŘ ǘƘŜ άIƛƭƭ-.ƻƴŜέ ǎŎŀƭe to 

ŘŜǾŜƭƻǇ ǘƘŜ ά!ŘƘŜǊŜƴŎŜ ǘƻ wŜŦƛƭƭǎ ŀƴŘ aŜŘƛŎŀǘƛƻƴǎ {ŎŀƭŜέ ό!wa{ύ ƛƴ ƻǊŘŜǊ ǘƻ ƳŀƪŜ ƛǘ 

generalisable to other chronic conditions and to simplify the wording 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 

όʰ Ґ 0.81). The scale had an average reading level that would be suitable for a reader with 

an 8th grade reading level in the US (age 13-14) which is above the capacity of the average 

adult in the UK (Williams, 2003). Methodologically the ARMS scale has a number of 

strengths. The scale was compared to multiple measures of adherence and measures of 
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outcome. However, correlations with refill adherence were relatively low, and evidence 

for an association with outcome was weak. Further, sampling problems were again 

evident with 91% of the sample in the study African American and 45% having inadequate 

literacy. 

 

1.3.2.9.2 Svarstad et al. ȰBrief Medication Questionnaireȱ (1999) 

Svarstad et al. reported that seven of the eight questionnaires developed before the Brief 

Medication Questionnaire had a sensitivity of below 60%. Ben et al. (2012) compared the 

Brief Medication Questionnaire to the Morisky scale and found sensitivity and specificity 

of 77% and 58% for the Brief Medication Questionnaire as opposed to 61% and 36% for 

the Morisky scale. Svarstad also claimed that the questions used in other questionnaires 

were often vague or insensitive. Respondents were rarely asked to recall events over a 

specific time period or else were asked to recall behaviour over an unrealistically long 

period of time. For the purpose of validation adherence was measured using a MEMS cap 

which is an advance over the therapeutic outcome used by Morisky. The scale attempts 

to identify different types of nonadherent behaviour, such as sporadic forgetting versus 

repeated and persistent nonadherence. Despite these theoretical strengths, there are 

significant weaknesses in the development of the questionnaire. Ambiguousness was not 

eliminated from the questionnaire. TƘŜ ƛǘŜƳ ά5ƻ ȅƻǳǊ ƳŜŘƛŎŀǘƛƻƴǎ ōƻǘƘŜǊ ȅƻǳ ƛƴ ŀƴȅ 

ǿŀȅέ is intended 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 which do 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 20 participants 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 impossible to assess sections on their questionnaire which 

examined 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 bias which is not acknowledged 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 based on observations 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 place. The scale has also been said to 

be difficult to score at the point of care (Lavsa et al., 2011). 

 

1.3.2.9.3 #ÈÅÓÎÅÙ ÅÔ ÁÌ Ȱ!ÄÕÌÔ !ÉÄÓ #ÌÉÎÉÃÁÌ 4ÒÉÁÌ 'ÒÏÕÐ !ÄÈÅÒÅÎÃÅ )ÎÓÔÒÕÍÅÎÔȱ ɉ!!#4'Ɋ 

(2000) 

The AACTG was developed specifically for HIV rather than chronic illnesses 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 a limited 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 non-validated tools developed by the authors. Offering 

participants a list of reasons for skipping a dose could provide useful information for 

ƛƴǘŜǊǾŜƴǘƛƻƴΣ ŀƭǘƘƻǳƎƘ ƛƴŎƻǊǇƻǊŀǘƛƴƎ ŀƴ άƻǘƘŜǊέ ƻǇǘƛƻƴ ƳƛƎƘǘ ƘŀǾŜ ƛƳǇǊƻǾŜŘ ǘƘŜ ǎŎŀƭŜΦ 

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

 

1.3.2.9.4 GeorgÅ ÅÔ ÁÌȢ Ȱ"ÅÌÉÅÆÓ ÁÎÄ "ÅÈÁÖÉÏÕÒ 1ÕÅÓÔÉÏÎÎÁÉÒÅȱ ɉ""1Ɋȟ (2006) 

The items on the BBQ were generated based on a series of 28 in-depth interviews which 

were thematically analysed using the model of adherence behaviour proposed by Becker 

and Maiman (1975). The questionnaire was validated against the Medication Adherence 

Rating Scale (MARS Cummings et al., 1982). However, no reference for the validity of this 

comparison scale is provided because there is no paper which describes the construction 

and validity of the MARS tool. Further, correlations between the MARS and BBQ on items 

that directly assessed behaviours associated with adherence and nonadherence were 

small ό{ǇŜŀǊƳŀƴΩǎ wƘƻ Ґ лΦлфΣ ŀƴŘ лΦпл respectively). The items on nonadherence also 

demonstrated poor intŜǊƴŀƭ ŎƻƴǎƛǎǘŜƴŎȅ ǿƛǘƘ ʰ Ґ лΦрфΦ ¢ƘŜ ǾŀƭǳŜ ƛǎ ǇǊŜǎŜƴǘŜŘ ŀǎ 

ŀŎŎŜǇǘŀōƭŜ ōŜŎŀǳǎŜ /ǊƻƴōŀŎƘΩǎ !ƭǇƘŀ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ƭƻǿŜǊ ōƻǳƴŘ ƻŦ ǊŜƭƛŀōƛƭƛǘȅ ŀƴŘ ǎƻ 

άƘƛƎƘ ǾŀƭǳŜǎ ƻŦ ŀƭǇƘŀ ŀǊŜ ƛƴŦƻǊƳŀǘƛǾŜ ŀƴŘ ǊŜŀǎǎǳǊƛƴƎ ǿƘƛƭŜ ƭƻǿ ǾŀƭǳŜǎ ŀǊŜ ŀƳōƛƎǳƻǳǎέ 

(George et al., 2006, p. 57). While 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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1.3.2.9.5 (ÁÈÎ ÅÔ ÁÌȢ Ȱ!3+-φτ !ÄÈÅÒÅÎÃÅ "ÁÒÒÉÅÒ 3ÕÒÖÅÙȱ (2008) 

The aim of ASK-20 was to develop a scale for clinical use that would identify specific 

barriers to adherence for patients in chronic illness. It sought to build on the Morisky and 

Brief Medication Questionnaire scales. The Morisky scale was perceived to screen 

adherence but not identify causes of nonadherence, while the Brief Medication 

Questionnaire was 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 with a large number 

of patients and medical practitioners consulted. However, the study suffers from having 

the items included based heavily on subjective assessments of worth. Further, the 

authors chose a 12 factor solution because it fit their a priori assumptions best, 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 being assessed. 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 also specified that participants had to answer every 

question on the scale which meant that useful information regarding how acceptable 

participants found individual items could not be gathered as only complete case analysis 

was possible. 

 

1.3.2.9.6 McHorney (2009) and McHorney et al. (2009) Ȱ4ÈÅ !ÄÈÅÒÅÎÃÅ %ÓÔÉÍÁÔÏÒȱ 

The adherence estimator measures concerns about taking medicines, the perceived 

necessity of taking medicines, and the affordability of medicines to assign patients as 

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

score having just three items. It was also validated on much larger samples than any other 

adherence tool. However there are some issues with the development of this 

questionnaire. A number 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 perceived value of 
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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 variable (Epstein, 1979, Shaughnessy et al., 

2009) this results in a situation where the maximum and minimum possible adherence 

refill scores were found for participants at all levels of risk in the validation trial, and a 

specificity of just 49%. 

 

1.3.2.9.7 Indirect self-reports of adherence 

An alternative to directly measuring adherence is to measure beliefs that have been 

shown to correlate with adherence. Avoiding direct questioning can reduce self-

presentation biases and because medication taking is not directly assessed recall biases 

are no longer an issue. ¢ǿƻ ŜȄŀƳǇƭŜǎ ƻŦ ǘƘƛǎ ŀǇǇǊƻŀŎƘ ŀǊŜ ǘƘŜ Ψ{ŀǘƛǎŦŀŎǘƛƻƴ ǿƛǘƘ 

LƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ aŜŘƛŎƛƴŜ {ŎŀƭŜ ό{La{ύΩ (Horne et al., 2001) ŀƴŘ ǘƘŜ Ψ.ŜƭƛŜŦǎ ŀōƻǳǘ 

aŜŘƛŎŀǘƛƻƴ vǳŜǎǘƛƻƴƴŀƛǊŜ ό.avύΩ (Horne et al., 1999).Questionnaires of this type can be 

used to assess ǇŀǘƛŜƴǘǎΩ perspectives of aspects of their care which may affect outcomes, 

including their adherence to medication. For example, the SIMS seeks to explore how the 

patient feels about the quality of information 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 nonadhe rence 

There are many ways that nonadherent behaviour can be expressed, and an even greater 

number of causes of such behaviour. Nonetheless, nonadherence can be categorised as 

primary or secondary. Nonadherence can then be further split into unintentional and 

intentional nonadherence. 

 

1.4.1 Primary nonadherence  

Patients are described as displaying primary nonadherence when they fail to fill their 

prescription. It can be thought of as the most severe form of nonadherence as the patient 

fails to follow any of their prescribed regime (Jackevicius et al., 2008). However, primary 

nonadherence has not been extensively studied. In part this is due to the difficulty of 

knowing what prescriptions are dispensed by practitioners when these are not filled by 

patients; it is much easier to track medication use after a prescription has been filled 

(Williams et al., 2007b). There are many possible causes of primary nonadherence. Many 

prescriptions can be more affordably purchased by patients over-the-counter (Jones and 

Britten, 1998) and difficulty affording or justifying the cost of prescriptions is an often 

cited cause of primary nonadherence (Wamala et al., 2007, Beardon et al., 1993, Jones 

and Britten, 1998, Stavropoulou, 2011, Kennedy and Morgan, 2006). Lack of concordance 

has been cited as a factor in primary nonadherence (Storm et al., 2008). How much 

patients respect the prescriber may also have some impact. Beardon et al. (1993) found 

higher primary nonadherence rates when patients had consultations with trainee versus 

more experienced doctors. Primary nonadherence is also more likely for medications 

perceived to be less essential to patients. For example, non-cardiac versus cardiac 

medication (Jackevicius et al., 2008), patients with mild asthmatic symptoms versus those 

with severe or frequent symptoms (Williams et al., 2007b) and contraceptive 

prescriptions (Beardon et al., 1993). However, Storm et al. (2008) found that the 

adherence rates were not different for emergency versus non-emergency patients in a 

dermatology clinic, and 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., 2007b, Beardon et al., 1993), although this may be partly accounted for 
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by younger females receiving prescriptions for contraceptives. Younger patients are also 

more likely to present with less serious disease states (Beardon et al., 1993). 

 

1.4.2 Secondary Nonadherence  

Secondary nonadherence refers to the patient deviating from the prescribed medication 

regimen once in possession of the medication. The extent of secondary nonadherence 

can range from a patient not taking any of their medicine, to missing only a single dose, or 

not taking their medication on time (Osterberg and Blaschke, 2005). Consequently 

Ψsecondary nonadherenceΩ covers a wide range of behaviours with an extensive number 

of possible causes, causing some authors to question whether the term adherence has 

any real relevance at all (e.g. Steiner and Earnest, 2000). Because adherence covers a 

range of possible behaviours it is difficult to identify a standard set of causes. One way to 

simplify this task has been to split adherence into unintentional or accidental 

nonadherence and intentional nonadherence. 

 

1.4.3 Unintentional nonadherence  

Unintentional nonadherence refers to occasions where patients are incapable of adhering 

to their medicine regimen. The most commonly cited reasons for unintentional 

nonadherence are forgetting to take doses, misunderstanding or misreading the 

instructions, or physical impairments preventing access to the medication (Horne, 2001). 

Gordis (1979) ŀǊƎǳŜǎ ǘƘŀǘ ǘƘŜ ǘŜǊƳ ΨƳŜŘƛŎŀǘƛƻƴ ŜǊǊƻǊΩ is more appropriate to prevent 

stigmatising patients as nonadherent or noncompliant when they are unable to comply. 

Nonetheless, unintentional nonadherence is a significant problem. When participants in 

studies are asked to give reasons for their nonadherence, factors 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). 

One proposed cause of unintentional nonadherence is complexity of the medicine 

regimen. The larger the number of pills to 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 treatment, and the 

greater an adjustment they must make to their normal routines (Horne et al., 2005). It 

has been found that there is an inverse relationship between adherence and complexity 

of the medication regimen (Claxton et al., 2001, Connor et al., 2004). van Dulmen et al. 

(2007) performed a review of the systematic reviews into interventions to increase 

adherence to medication and found that medicine regimens demanding fewer doses are 

associated with better adherence than those requiring more frequent doses. Developing 

medicines with longer dosing intervals, combining different medicines into a single dose, 

and which have fewer conditions for effective action may help to reduce nonadherence of 

this type (Connor et al., 2004). 

Providing patients accurate and consistent information which can be both understood 

ŀƴŘ ǊŜƳŜƳōŜǊŜŘ ƛǎ ƛƴǘŜƎǊŀƭ ǘƻ ŀ ǇŀǘƛŜƴǘΩǎ ŀōƛƭƛǘȅ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜƛǊ ƳŜŘƛŎƛƴŜ (Ley, 

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 al. (2003) conducted a meta-analysis that found that 

behavioural interventions 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 impact. Furthermore, studies have often 

failed to be able to ascribe the direction of causality in this relationship. It cannot be 

easily ascertained whether nonadherent patients are less interested in their treatment 

and so seek less information, or whether that those with less information become more 

nonadherent (Horne et al., 2005). 

The costs of medication may also be barrier to secondary adherence. The poor are 

disproportionately affected by adherence barriers (World Health Organisation, 2003). In 

chronic illness many patients will have repeat prescriptions and this will often come at a 

significant direct cost to patients. Patients may also expect further indirect costs from 

having to travel to and from hospitals or pharmacies to collect their medicines. 

Schafheutle (2003) argues that the cost of medication remains a problem in the UK, which 

uses a flat prescription charge rather than the co-payments and insurance systems 

adopted elsewhere. While 85% of medications are provided free of charge, around half 

the population are not exempt from paying the prescription charge (Bradley et al., 1998). 
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Schafheutle et al. (2002) identified patients not filling prescriptions or purchasing cheaper 

alternatives, patients also took less of their medication than prescribed to make it last 

longer due to their inability to afford their prescriptions. 

Forgetting to take medicine is the most heavily cited cause of unintentional 

nonadherence by practitioners, researchers and patients themselves. Estimates of the 

extent to which forgetting impacts nonadherence are biased by patients reporting that 

they forgot to take medication when they chose not to take them, believing this a more 

socially desirable way to allow their doctors to know they have not taken all of their 

medicine (Atkins and Fallowfield, 2006). Nonetheless, forgetting to take a dose would 

appear to be the most common single cause of nonadherence, accounting for 

approximately 30% of non-adherent cases (Osterberg and Blaschke, 2005). Haynes et al. 

(2008) find that while a number of interventions can improve adherence and boost recall, 

such as telephoning patients or offering medicines 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 the perception 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 seeks to identify 

what factors influence the decision to not take medicines. It is commonly assumed that 

behaviours are based upon ƛƴŘƛǾƛŘǳŀƭǎΩ beliefs about those behaviours, and there are a 

number of theories for how the relationship between beliefs and behaviour can be 

modelled (Lehane and McCarthy, 2007). 

 

1.4.4.1 Health Belief Model 

A common explanatory framework for adherence behaviour is the Health Belief Model 

(HBM). The HBM assumes that patients make a rational choice about whether to engage 

in a specific behaviour (Chisolm et al., 2010). These 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 effectiveness of the medical 

intervention (Munro et al., 2007). The perceived threats are based upon an assessment of 

how susceptible to illness the patient is, and how severe the consequences of illness will 

be; while the perceived effectiveness of intervention is based upon the perceived benefits 

of the intervention versus the barriers that are in place to obtaining those benefits (Janz 

and Becker, 1984).  

Evidence for the efficacy of using the HBM to predict adherence via meta-analysis has 

indicated that there are significant but small relationships between variables in the model 

and adherence behaviours (Harrison et al., 1992). Moreover, estimates of the variance 

accounted for by the HBM are also typically around 20% for the full model (Olsen et al., 

2008) and range between 0.01% ς 9% for individual constructs (Harrison et al., 1992). Due 

to the small magnitude of relationships between HBM constructs and adherence 

individual studies have often failed to identify the existence of these relationships. 

Instead situational factors such as social support or ability to perform behaviour are 

found to have greater influence upon adherence. For example, Cummings et al. (1982) 

explored the size of the relationship between variables in the HBM and medication 

adherence in 116 haemodialysis patients. The study identified a positive relationship 

between all variables in the HBM and adherence as measured via serum phosphorus and 

potassium levels recorded in medical charts. However, the only relationship reaching 

statistical significance was that between lower perceived efficacy for adherence and 

actual measured adherence. It was proposed that the influence of health beliefs was 

largely overwhelmed by variance in situational factors that impact upon decision making. 

On these grounds, the HBM has been criticised for being 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 behaviours (Munro et al., 2007). The model is 

not considered to be comprehensive, neglecting the role of social influence and 

overstating the role of rationality in decision making; many activities are engaged in 

habitually, not consciously deliberated each time (Munro et al., 2007). Additionally, one 

study found that HBM constructs were correlated with adherence during treatment but 

not before treatment was initiated (Taylor, 1979). This suggests that health beliefs 

develop alongside experience with treatment rather than determine treatment 

behaviours themselves. It has also been observed that once adherence ceases to occur 

there are no observable changes in health beliefs  (Becker et al., 1978) which undermines 
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the causal attributions specified in the model. For these reason it is argued that the HBM 

is a better model for one off behaviours such as health screening than for long term 

adherence to therapy (Horne, 2000). 

 

1.4.4.2 Theory of Reasoned Action 

Some weaknesses in the HBM are accounted for in the Theory of Reason Action (TRA, 

Fishbein and Ajzen, 1975). The TRA shared the cost benefits assessment of the HBM and 

ǇǊƻǇƻǎŜŘ ǘƘŀǘ ǘƘƛǎ ŀǎǎŜǎǎƳŜƴǘ ŘŜǘŜǊƳƛƴŜǎ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ŀttitude toward engaging in a 

specific behaviour. However, the TRA has two additional elements to improve predictive 

ǇƻǿŜǊΦ ¢ƘŜ ¢w! ŀŎŎƻǳƴǘǎ ŦƻǊ ǘƘŜ I.aΩǎ Ǉroblem of having beliefs about specific 

behaviours directly relate to the enactment of that behaviour. In the TRA, attitudes 

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 behaviour (Fishbein and Ajzen, 1975). This is 

done by accounting for the role of social norms, which 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 significant others (Fishbein and Ajzen, 

1975). 

Utilisation of the TRA has been rare in adherence research and when utilised has been 

found to more strongly predict behaviours other than medication adherence. Syrjälä et al. 

(2002) used the TRA to predict tooth brushing and adherence to medication in 149 

diabetic patients and found that attitudes but not subjective norms were significantly 

related to self-reported adherence to diabetes medication. In 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, no significant relationships between variables in the TRA and 

adherence medication was identified. Despite these weaknesses the TRA may still 

represent an advance over the HBM. Ried and Christensen (1988) directly compared the 

explanatory power of the HBM and the TRA in predicting self-reported adherence to 
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medication for urinary tract infections. They recruited 113 participants from both a 

university health centre and pharmacies represented by a single Health Maintenance 

Organisation presenting with a prescription for trimethoprim 160 mg/sulfamethoxazole 

800 mg. Participants were interviewed via telephone 10 days after the prescription was 

dispensed. Reid and Christensen found that HBM variables could only explain 10% of the 

variance in adherence to 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, 1975) and may not predict adherence behaviour as well as 

it does other behaviour. To account for the fact that the enactment of behaviour is not 

ŀƭǿŀȅǎ ǳƴŘŜǊ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ŎƻƴǘǊƻƭ ƻƴŎŜ ŀƴ ƛƴǘŜƴǘƛƻƴ Ƙŀǎ ōŜŜƴ ŦƻǊƳŜŘΣ ǘƘŜ ¢w! ǿŀǎ 

extended into the Theory of Planned Behaviour (TPB, Ajzen, 1991). 

 

1.4.4.3 Theory of Planned Behaviour 

The TPB builds upon the TRA by incorporating the concept of self-efficacy from social 

learning theory. Social learning theory stipulates that behaviour is based upon past 

experiences and observation of others, which influences beliefs about the outcome of 

specific behaviours (Bandura, 1991, Munro et al., 2007). Moreover, past experience and 

ƻōǎŜǊǾŀǘƛƻƴ ŀƭǎƻ ƛƳǇŀŎǘǎ ǳǇƻƴ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ǇŜǊŎŜǇǘƛƻƴ ƻŦ Ƙƻǿ ŎŀǇŀōƭŜ ǘƘŜȅ ŀǊŜ ƻŦ 

carrying out a specific behaviourΣ ǿƘƛŎƘ Ƙŀǎ ōŜŜƴ ǘŜǊƳŜŘ άǎŜƭŦ-ŜŦŦƛŎŀŎȅέ (Bandura, 1991, 

Bandura, 1994). The TPB incorporates self-ŜŦŦƛŎŀŎȅ ǳƴŘŜǊ ǘƘŜ ǾŀǊƛŀōƭŜ άǇŜǊŎŜƛǾŜŘ 

ōŜƘŀǾƛƻǳǊŀƭ ŎƻƴǘǊƻƭέΦ tŜǊŎŜƛǾŜŘ ōŜƘŀǾƛƻǳǊŀƭ ŎƻƴǘǊƻƭ ƛǎ ŎƻƳǇƻǎŜŘ ƻŦ ǎŜƭŦ-efficacy and 

controllability which is the extent to which performance of the task is under the volitional 

control of the 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 said to directly impact upon behaviour and help to bridge the gap 

between intention and overt behaviour (Ajzen, 2001, Ajzen, 2002). 

Like the TRA, the TPB has rarely been utilised in the medication adherence literature and 

the evidence that does exist does not provide strong support for its utilisation as a 

theoretical framework to guide the development of an adherence questionnaire. One 

review (Burns, 2009) identified only two prior articles that have directly applied the TPB 
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to medication taking. Farmer et al. (2006) utilised the MARS adherence questionnaire as 

part of a self-report questionnaire which aimed to measure the correlations between TPB 

constructs and adherence intentions and behaviour. The questionnaire was posted to 

patients with diabetes aged over 40 taking oral hypoglycaemic medication but not insulin. 

Their analysis showed that for their 121 respondents beliefs about medicines were 

correlated with adherence intentions and behaviours, but evidence for correlations with 

social norms and perceived control variables with outcomes were more limited. Russell et 

al. (2003) utilised the TPB as a framework in a series of 16 qualitative interviews with 

adult renal transplant recipients and 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 were taken by patients to enhance 

perceived behavioural control. However, as a qualitative study utilising the TPB as a 

framework no direct inferences regarding the ability to the TPB to predict actual 

behaviour can be derived from this study. An 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, intentions regarding 

adherence explained only 10% of the variance in adherence behaviour (Chisholm et al., 

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 to adherence, the TPB has been used extensively 

elsewhere. A meta-analysis 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% respectively (Armitage and Conner, 2001). Similarly, a meta-analysis 

of prior meta-analyses of the TPB indicated that the TPB could account for between 35% 

to 50% of variation in intentions and 26% to 35% of variance in actual behaviours (Sutton, 

2007). However, these studies also identified areas of weakness in the theory, in 

particular the weakness of the relationships identified between social norms and 

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 theory. The 

literature relating adherence to the TPB encompasses studies exclusively conducted 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 families. Conversely collectivist 

cultures are typified by societies in which there exist strong cohesive in groups which 

exchange protection for unthinking loyalty (Hofstede, 1997). The role of social norms has 

been identified as being more powerful in more collectivist than individualist cultures 

(Aleassa et al., 2011). Regardless of the appropriateness or otherwise of the social norms 

variable, the TPB has been criticised for not taking sufficient account of affective 

influences on decision making and assuming behaviour is rationally determined (Mullen 

et al., 1987). It is also assumed that cognitive processes determine behaviour, and does 

not allow for behaviour to affect cognitive processes (Weinstein, 2007). The brain must 

interpret behaviour as well as cause it, and it often interprets behaviour in such a way as 

to reduce cognitive dissonance (Weinstein, 2007). An additional 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 importance (Bratby, 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 standard 

educational interventions with little or no measurable change in behaviour being the 

most common outcome (Hardeman et al., 2002). Because the TPB does not offer a clear 

theoretical guide for designing interventions 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 to predict adherence. 

 

1.4.4.4 The self-regulatory model of adherence  

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

from modelling approaches such as the HBM and TPB with cognitive and affective 

processes (Leventhal et al., 1992). The theory suggests illness is understood by patients 

producing a framework of their illness based upon its cause, its effects, how long it lasts, 

and what can be done to cure or control it  (Reynolds, 2003, Weinman et al., 1996). Like 

the HBM the model accounts for rational decision making, and like the TPB influences 

upon perceptions are permitted to come from the individual and their wider socio-

cultural context. However, the theory gives a far more prevalent role to affective 

processes Ǿƛŀ ǘƘŜ άǇŀǊŀƭƭŜƭ ǊŜǎǇƻƴǎŜ ŦǊŀƳŜǿƻǊƪέ(Leventhal et al., 1992). The parallel 

response framework proposes a largely separate cognitive and affective response to 
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stimuli, with both proposing partially independent coping strategies. Coping strategies are 

then appraised based upon their outcomes, which have a direct influence upon the 

stimuli that are put forward for reappraisal. While the two systems are proposed as 

separate, they are allowed to interact. The inclusion of affective processing is a major 

advance over previous models of health behaviour because it provides an explanation for 

irrational responses to illness, such as patients not 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 interventions (Munro et al., 2007). The 

strength of the SRM is that it puts forth an argument for complex interventions which 

incorporate education to moderate cognitive decision making, skill provision to facilitate 

coping, and affective support to manage patients expectations and coping strategies for 

the difficulty and duration of treatment (Reynolds, 2003). However, a review of studies 

purportedly utilising the SRM for self-monitoring 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 beliefs (Breland 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 adherence (Petrie et al., 2012). Patients with asthma 

that self-identified as non-adherent between 16 ς 45 years of age (n = 216) were 

recruited via flyers dispensed with asthma preventer medication alongside e-mails sent to 

members of a marketing website. This study demonstrated that this simple SRM based 

intervention might help to maintain adherence, with mean self-reported adherence 

remaining broadly similar to baseline in the intervention group. Baseline 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 drop in adherence over the nine months 

follow up with baseline adherence estimated to be 54% and averaging 43.2% over the full 

study period. However, these conclusions are compromised by a very high dropout rate 

(32%), which is not controlled for statistically. Such a high attrition rate raises doubts 

about the acceptability of the intervention. Moreover, adherence was not improved by 

the intervention, which may indicate the text messages served as reminders and not as 

belief modifiers. Therefore it is impossible even in this relatively simple case to be able to 

ascribe with confidence the effect upon adherence to the health beliefs proposed by the 

SRM. Furthermore, meta-analysis of 15 studies utilising the SRM found that only 
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perceptions regarding whether the illness can be controlled or cured was associated with 

adherence and other self-care behaviours (r = 0.12). Correlations for beliefs about 

consequences, identity, and timeline ranged from -0.01 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 of a questionnaire to identify patients at risk of non-adherence 

despite its appeal as a coherent and comprehensive theoretical model. 

 

1.4.4.5 The proximal-distal model of adherence 

The weaknesses of behavioural models to inform the design of a tool to predict 

adherence can be illustrated using the proximal-distal model of adherence which is 

presented in figure 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 distal causes of adherence feeding into the more proximal 

(McHorney, 2009). This model was utilised in the design of the Adherence Estimator 

questionnaire (see section 1.2.3.9.6). However, if this questionnaire identified a patient as 

being at risk of nonadherence it is not clear what a clinician could do to intervene because 

there are no indications of the causes of the beliefs that put patients at risk of 

nonadherence in the tool or in the model. The only specification given in the model is that 

weaker correlates of adherence partially contribute to the stronger correlates of 

adherence. These associations are also assumed to be causal, when evidence for the 

model is based entirely upon correlational research. A criticism common to all models 

apart from the SRM (Weinstein, 2007). A structural equation modelling study has been 

performed to determine whether more distal causes of adherence are associated with 

more proximal causes of adherence(McHorney et al., 2012). This study utilised an online 

sample of 1072 chronic disease patients and did demonstrate links between patient 

characteristics and distal adherence beliefs, and distal beliefs with proximal adherence 

beliefs. However, this paper does not explore the relationships between beliefs and 

actual adherence behaviour so the predictive power of the model is unclear. 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 

questionnaire. 
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Figure 1.1 The proximal-distal model of adherence. Adapted from McHorney (2009) 

 

A clinically useful tool for adherence needs to measure beliefs about medicines and 

illness, as well as specific barriers to enacting behaviour, in order to accurately predict 

whether or not a patient will be adherent to their medication. It also needs to measure 

the variables that determine those beliefs and barriers so that clinicians are able to 

identify specific targets for intervention tailored for individual patients. There has been a 

vast amount of speculation as to what variables might be associated with adherence to 

medication but no consensus (Lehane and McCarthy, 2007, Arbuthnott and Sharpe, 

2009). 

 

1.5 Summary and statement of aims  

Given the prevalence of nonadherence and its health and financial implications, it is 

essential that practitioners are able to identify which patients are at risk of 

nonadherence, and identify the causes of nonadherence for individual patients so that 

adjustments can be made to optimise treatment acceptability and outcomes. However, 

current methods of measurement are suboptimal. In particular physiciansΩ own estimates 

of nonadherence are particularly inaccurate. Moreover there is no current single 

questionnaire which synthesises the various 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 which will predict the likelihood of 

nonadherence to medication and help clinicians to identify patient specific interventions 

to mitigate specific risk factors for nonadherence. The questionnaire will do this by 

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

which have been empirically shown so be related to the behaviour. 

The objectives are to: 

Chapter 2 

¶ Identify variables objectively shown via meta-analysis to correlate with 

nonadherence to medication 

Chapter 3 

¶ Perform a literature review of best practice in questionnaire design to develop a 

new tool to predict nonadherence to medication 

Chapter 4 

¶ Perform a feasibility study of the proposed research to appraise the new 

adherence tool, and perform preliminary psychometric assessments 

Chapter 5 

¶ Perform a qualitative assessment with clinicians and patients to determine the 

clinical utility and acceptability of the new tool; and to provide a comprehensive 

assessment of its validity 

Chapter 6 

¶ Assess the performance of the new questionnaire by synthesising the results of 

chapters 4 and 5 and discuss the contribution of the thesis to the wider adherence 

literature 
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Chapter 2 ɀ Identification of the indicator s of adherence  

 

2.1 Introduction  

Over 200 correlates and indicators of adherence behaviour have been studied in the 

literature (Lehane and McCarthy, 2007, Arbuthnott and Sharpe, 2009). Focussing on 

indicators with a demonstrable relationship to adherence contributes to brevity and thus 

increased acceptability of the resulting adherence questionnaire (Marshall, 2005). Thus a 

literature review of the indicators 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 reviews of the adherence literature (Vlasnik et al., 2005, 

Sawyer and Aroni, 2003, Kettler et al., 2002, Lakatos, 2009, Lehane and McCarthy, 2007, 

Horne, 2006, Osterberg and Blaschke, 2005, Vermeire et al., 2001). However, the broad 

scope of these reviews restricts the depth of the coverage provided for specific issues, 

such as identifying indicators of adherence behaviour. Vermeire (2001), Horne (2006) and 

Lehane and McCarthy (2007) provide a more thorough consideration of possible 

indicators however these articles remain susceptible to a number of known biases that 

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

¢ƘŜ ōƛŀǎŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƴŀǊǊŀǘƛǾŜ ǊŜǾƛŜǿǎ ŀǊŜ ǎǳƳƳŀǊƛǎŜŘ ōŜƭƻǿΦ άtǊŜŦŜǊŜƴŎŜ ōƛŀǎέ 

describes the propensity for authors to design an investigation so that their preferred 

outcome is likely to be found (Wilholt, 2009). For example, authors may omit poor quality 

studies that counter the authors proposed view, but include studies that support this 

view (Stanley, 2001)Φ ά!Ǿŀƛƭŀōƛƭƛǘȅ ōƛŀǎέ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ŜŀǎŜ ǿƛǘƘ ǿƘƛŎƘ ŀǎǎƻŎƛŀǘƛƻƴǎ are 

brought to mind being used as a heuristic to ascertain their likelihood (Shanteau, 1989, 

Tversky and Kahneman, 1973)Φ ά/ƻƎƴƛǘƛǾŜ 5ƛǎǎƻƴŀƴŎŜέ ǊŜŦŜǊǎ ǘƻ ŘƛǎŎƻƳŦƻǊǘ ǘƘŀǘ ƛǎ ŦŜƭǘ 

when information inconsistent with what we already believe is presented (Festinger, 

1957)Φ ά{ŜƭŜŎǘƛǾŜ ŜȄǇƻǎǳǊŜέ ǊŜŦŜǊǎ ǘƻ ǎŜŜƪƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ŎƻƴƎǊǳŜƴǘ ǿƛǘƘ what is already 

believed and avoiding contrary evidence to avoid cognitive dissonance (Hart et al., 2009, 

Wason, 1960)Φ ά/ƻƴŦƛǊƳŀǘƛƻƴ ōƛŀǎέ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ǘŜƴŘŜƴŎȅ to both seek and misperceive 



51 
 

or misremember incongruent information in a manner that supports prior beliefs (Oswald 

and Grosjean, 2004, Smith et al., 2008, Smith et al., 2007). The inevitable introduction of 

these biases mean that narrative reviews cannot be replicated, and their results cannot 

be independently verified (Easley et al., 2000, Hemingway and 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 relevant and highest quality literature 

from a comprehensive list of primary sources in order to answer a specific research 

question (Higgins and Green, 2006, Akers et al., 2009). The procedures adopted enforce 

transparency and rigour via an explicit and reproducible method (Hemingway 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 identified, and limits 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 meta-analysis (Hunter and Schmidt, 2004) offers additional power to find 

real but rare events or effects (Green et al., 2006). Furthermore, the larger sample size 

allows for a more accurate approximation of the population effect size (Sutton et al., 

2000). However, it is rare that there is a single invariant population effect size that all 

samples measure in research involving humans (Schmidt et al., 2009). The use of different 

definitions, variables, cut-offs, and scales when measuring phenomena can introduce 

further between study differences beyond random error (Higgins and Green, 2006). It is 

therefore often more appropriate to adopt a random effects model which does not 

assume an identical population effect size, as opposed to a fixed effects model which 

does (Hunter and Schmidt, 2000, Raudenbush, 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 Assessment (REA, 
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Akers et al., 2009) or scoping review (Hetrick et al., 2010, Levac et al., 2010)Φ w9!Ωǎ ŀǊŜ 

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 hypothesis (REA 

Methods, 2009). The aim in an REA or scoping study is to achieve 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 meta-analyse the adherence 

literature. Atkinson and Petrozzino (2009) tried to reduce between study differences by 

including only studies regarding HIV and excluding all studies that did not measure the 

relationships between indicator variables and adherence in terms of odds ratios or hazard 

ratios. Focussing on only a single disease, however, significantly reduces generalisability 

because adherence rates differ between different diseases (DiMatteo, 2004c, Claxton et 

al., 2001). Furthermore, including studies which use only two of the available effect size 

measures excludes a large number of relevant studies. 

DiMatteo et al. have conducted a series of meta-analyses into specific indicators of 

adherence (DiMatteo et al., 2000, DiMatteo et al., 2002, DiMatteo, 2004b, DiMatteo, 

2004c, DiMatteo et al., 2007). However, these analyses confound their results by 

incorporating adherence to medicines, diet, and exercise into a single estimate of effect 

despite also finding that adherence rates differ between these different types of therapy 

(DiMatteo, 2004c). Therefore the estimated relationships are unlikely to be accurate for 

medication adherence alone. 

Drotar and Bonner (2009), Karamanidou et al. (2008) and Jindel et al. (2003) used the 

approach of comparing the number of statistically significant results for or against a 

relationship between an indicator and adherence. However, this method has poor 

statistical rigour (Stanley, 2001, Borenstein et al., 2009, Bushman and Wang, 2009, 

Greenland, 1987). Furthermore, a tally of p-values does not aggregate the individual 

samples as meta-analysis 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 conclusions (Palmer, 2000, Egger 
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et al., 1997, Gøtzsche, 1987, Nieminen et al., 2007). Together these biases 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 not remove bias (Egger et al., 1997). Song et al. (2010) 

published a comprehensive review of all the dissemination biases that may impact upon 

the review process. 

 

2.1.2.3.2 Time lag bias 

ά¢ƛƳŜ ƭŀƎ ōƛŀǎέ ƻŎŎǳǊǎ ǿƘŜǊŜ ǎƛƎƴƛŦƛŎŀƴǘ ǊŜǎǳƭǘǎ ǘŀƪŜ ƭƻƴƎŜǊ ǘƻ ōŜ ǇǳōƭƛǎƘŜŘ ǘƘŀƴ ƴƻƴ-

significant results (Song et al., 2010). 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 undertaken (Higgins and Green, 2006). 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 

άDǊŜȅ ƭƛǘŜǊŀǘǳǊŜ ōƛŀǎέ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ǘŜƴŘŜƴŎȅ ŦƻǊ ǳƴǇǳōƭƛǎƘŜŘ ƻǊ ƴƻƴ-peer reviewed 

articles and those published by non-commercial organisations to have lower effect sizes 

than peer reviewed journal articles (Song et al., 2010). There is rarely a difference in the 

scientific quality of published versus unpublished or non-peer reviewed studies (Conn et 

al., 2003). The higher 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 

ά5ŀǘŀōŀǎŜ ƛƴŘŜȄƛƴƎ ōƛŀǎέ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ŘƛŦŦŜǊŜƴǘ ŜƭŜŎǘǊƻƴƛŎ ŘŀǘŀōŀǎŜǎ ƘŀǾŜ 

different content and often systematically differ from each other (Song et al., 2010). 
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Systematic reviews should therefore search more than one database (Higgins and Green, 

2006, Critical Reviews Advisory Group, 1996, Akers et al., 2009). 

 

2.1.2.3.5 Data-extraction bias 

ά5ŀǘŀ-ŜȄǘǊŀŎǘƛƻƴ ōƛŀǎέ ǊŜŦers to differentially extracting information from, or applying 

exclusion or quality assessment criteria differently to, studies that support the authors 

own views (Petticrew and Roberts, 2006). Similarly, authors may be biased for or against 

specific authors 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 bias (Critical Reviews Advisory Group, 1996, 

Higgins and Green, 2006, Handoll and Smith, 2004, Akers et al., 2009). It is also possible to 

validate the extraction process by having the data extraction checked by another person, 

or by another independent reviewer performing the same 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 meta-analyses. Duval 

ŀƴŘ ¢ǿŜŜŘƛŜΩǎ (2000) Trim and Fill method is used to correct effect size estimates for 

ǇŀǇŜǊǎ ƳƛǎǎƛƴƎ ŘǳŜ ǘƻ ǇǳōƭƛŎŀǘƛƻƴ ōƛŀǎΦ ¢ƘŜ ΨŦŀƛƭ ǎŀŦŜΩ ƴǳƳōŜǊ Ŏŀƴ ǇǊƻǾƛŘŜ ŀƴ ŜǎǘƛƳŀǘŜ ƻŦ 

the robustness of the meta-analysis findings by calculating the number of studies of no 

effect that would need to be identified before the findings of the meta-analysis were 

nullified (Palmer, 2000). It is also possible to estimate whether or not bias is present in 

studies via regression (Egger et al., 1997). However, these techniques require access to 

specialist software. 

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

1981) and so it can be advantageous to assess study quality (Akers et al., 2009). However, 

standardised checklists of study quality have been criticised for being arbitrary and failing 

to take sufficient account of the context in which research takes place (Juni et al., 1999, 

Greenland, 1994). An alternative to checklists is to use meta-regression with coded 

indices for different methodological criteria to determine the level of influence 

methodological factors had upon results (Greenland, 1994, Stanley, 2001, Shapiro, 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 always appropriate or feasible to exclude or rank 

studies according to quality (Hetrick et al., 2010). However it can be useful to collect and 

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

2.1.3 The need for meta -analysis  

Despite the difficulties associated with meta-analysis, this approach offers the best 

method available for evaluating relative strength of evidence for indicators of adherence 

objectively. By sacrificing sensitivity for higher specificity, a large number of indicators can 

be compared in a relatively short 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 relationships between adherence and indicator variables 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 them (DiMatteo, 

2004c). Children may also face different constraints and freedoms regarding their 

medication taking than independent adults (DiMatteo, 2004a, DiMatteo, 2004c, Wrubel 

et al., 2005, Landier, 2011). 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 faced by the mentally healthy population (Yen et al., 2005). 

Furthermore, there may be a greater need for coercive practices when dealing with 

mentally ill patients (Jaeger and Rossler, 2010). Consequently these populations were 

excluded from the analysis. It has also been argued that the inclusion of small studies 

with sample sizes below 100 has been found to introduce bias into meta-analysis (Nüesch 

et al., 2010). However a greater concern can be a possible lack of statistical power. Turner 

et al. (2013) examined existing Cochrane reviews and re-examined 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 meta-analyses including only underpowered 
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studies, and 34% of meta-analyses 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 studies (DiMatteo, 2004c). 

 

 

2.1.5 Objectives 

The objectives of the systematic review were to: 

¶ Identify the correlates of adherence to medicines identified in the literature. 

¶ Estimate the size of relationships between identified indicators of adherence via 

meta-analysis. 

¶ Use estimates of effect size to evaluate the strength of evidence for a relationship 

between identified indicators and adherence. 

¶ Evaluate the extent of heterogeneity in effect size estimates to determine the 
reliability of the identified relationship between an indicator and adherence 
(Sutton et al., 2000).  
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2.2 Methods 

 

2.2.1 Population  

¶ Adult patients (aged 18 or over). Samples with a small minority (< 5%) of patients 

under this age were not excluded.  

¶ Diagnosed with a chronic illness (condition typically lasting longer than 6 months). 

¶ Prescribed medicinal therapy.  

 

2.2.2 Exclusion Criteria  

¶ Patients with institutional controls over medicine taking (such as prisoners, drug 

or alcohol dependent patients, and military personnel). 

¶ Medication regimes designed to treat mental illness. Non-institutionalised 

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.  

¶ Studies of sample sizes below 10, to avoid case studies (DiMatteo, 2004c). 

¶ Non-English language studies. 

¶ Investigations on non-human samples. 

 

2.2.3 Outcomes 

¶ Effect size measures for the magnitude of association between adherence and 

another variable. 

¶ 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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2.2.4.1 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 review (Gough et 

al., 2012). Therefore in order to balance the competing requirements of depth of 

coverage with plausible research aims the search was limited to studies that dealt 

explicitly with indicators 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 nonadherent to their medicines rather than 

ǘƘƻǎŜ ǘƘŀǘ ƘŀŘ ŎŜŀǎŜŘ ǘƻ ǘŀƪŜ ǘƘŜƳ ŀƭǘƻƎŜǘƘŜǊΦ CƻǊ ǘƘƛǎ ǊŜŀǎƻƴ ǘƘŜ ǘŜǊƳ άǇŜǊǎƛǎǘŜƴŎŜέ 

was not included in the search. However given the lack of consistency in the use of terms 

it is acknowledged that this may result in relevant articles not being included in the search 

(Vrijens et al., 2012). The search was conducted on 26.04.2010. The full search protocol 

was: 

¶ The databases Medline, Embase and PsychInfo were searched using the following 

terms in the title, abstract, subject headings, heading word, or original title: 

o  άǇŀǘƛŜƴǘ ŎƻƳǇƭƛŀƴϝ ƻǊ ǇŀǘƛŜƴǘ ŀŘƘŜǊŜƴϝ ƻǊ ǇŀǘƛŜƴǘ ƴƻƴŀŘƘŜǊŜƴϝ ƻǊ 

patient noncomplian* or patient non-adheren* or patient non-complian* 

or patient non adheren* or patiŜƴǘ ƴƻƴ ŎƻƳǇƭƛŀƴϝέ ŀƴŘ άƳŜŘƛŎϝέ  

¶ To limit search results to those that dealt explicitly with indicators and correlates 

of medication adherence, the following terms were specified in the title field of 

articles.  

o άǇǊŜŘƛŎϝ ƻǊ ƛƴŦƭǳϝ ƻǊ ŘŜǘŜǊƳϝ ƻǊ Ŏŀǳǎϝ ƻǊ ŎƻǊǊŜƭŀϝƻǊ ŀǎǎƻŎƛŀǘϝέΦ 

¶ 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 texts of 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 which could not 

be retrieved in this manner were excluded from the analysis. All data 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 principle supervisor 

and a research collaborator who was a specialist in meta-analysis. 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 extracted only from published material. For purposes of this analysis, the 

ƻǊƛƎƛƴŀƭ ǎǘǳŘȅ ŀǳǘƘƻǊΩǎ ƻǿƴ ŘŜŦƛƴƛǘƛƻƴǎ ƻŦ ŀŘƘŜǊŜƴŎŜ ǿŜǊŜ ǳǎŜŘΦ  !ŘƘŜǊŜƴŎŜ ǊŀǘŜǎ ǿŜǊŜ 

also recorded where available. 

Where authors reported univariate and multivariate effect sizes, the univariate effect size 

was preferred. This limited the impact of different multivariate models impacting upon 

effect size estimates (Atkinson and Petrozzino, 2009). 

9ŦŦŜŎǘ ǎƛȊŜǎ ǿŜǊŜ ǊŜŎƻǊŘŜŘ ŀǎ ŜƛǘƘŜǊ tŜŀǊǎƻƴΩǎ ŎƻǊǊŜƭŀǘƛƻƴ ŎƻŜŦŦƛŎients (r) or as Odds 

wŀǘƛƻǎ όhwύΦ tŜŀǊǎƻƴΩǎ r was the preferred metric. Adherence behaviour occurs on a 

continuum, and r represents the relationship between continuous variables in a robust 

way. The Odds Ratio was employed when the indicator of adherence was a categorical 

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

converted by Comprehensive Meta-Analysis (Borenstein et al., 2010). 

Where effect sizes were not reported directly as OR or as r, they were calculated via 

contingency tables, reports of mean differences, or the results of statistical tests. Where 

authors presented significance levels rather than exact p-values, the significance level was 

recorded and treated as if it were the exact p for the purposes of analysis (DiMatteo, 

2004c). This is a conservative method which underestimates the true significance level, 

but reduces the probability of a Type 1 error (Borenstein et al., 2009). To 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 unreported results were omitted and a second time with all unreported or 

non-significant values assumed to be r = 0. If this second analysis changed the statistical 

significance of the association, the new effect size and significance test were reported 

(Hönekopp and Watson, 2011, DiMatteo et al., 2007, DeCoster, 2009). 
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2.2.4.3 Statistical analysis  

 

2.2.4.3.1 Effect size estimation 

Each indicator identified in the literature was coded to link together identical and similar 

indicators for analysis, and to separate dissimilar indicators (Sharpe, 1997). Indicators 

were assigned codes as they emerged. Indicators within each category were then sorted 

so that only indicators sufficiently similar to each other were combined. Because HIV 

requires high adherence to a regimen more complicated than for most other illnesses 

(Atkinson and Petrozzino, 2009), subgroup analysis was performed with HIV studies also 

examined in isolation. These are reported only where a difference was found in effect size 

estimates. Meta-analyses were not performed when less than three identified studies 

could have an effect size calculated for synthesis, or when indicator variables were too 

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

discerned from individual study results is reported. 

Random effects meta-analysis was employed with all effect size estimates presented 

alongside confidence intervals and p-values. 

Where studies reported multiple measures for the same outcome, data were 

amalgamated by using the mean scores for this outcome. This prevented bias from 

including information from the same sample more than once (Gleser 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 preference biasing results. 

!ƭƭ ŜŦŦŜŎǘ ǎƛȊŜǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ǎƻ ǘƘŀǘ hwΩǎ ƎǊŜŀǘŜǊ ǘƘŀƴ м ŀƴŘ ǇƻǎƛǘƛǾŜ ǾŀƭǳŜǎ ŦƻǊ Ǌ ƛƴŘƛŎŀǘŜ 

a variable is associated with greater adherence. 

 

2.2.4.3.2 Heterogeneity analysis and Meta-regression variable coding 

The I2 statistic was used to quantify the extent of heterogeneity in analyses. This variable 

expresses the percentage of variation in a meta-analysis 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 population of studies 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 dichotomised, the method of adherence measurement, 

whether self-reported adherence utilised an existing measure or not, the duration of 

adherence measurement, and the disease studied. These findings are summarised in 

appendix A. None of these indicators were utilised  for ranking or rating of study quality. 

This data is collected and presented only to characterise the type of evidence available in 

terms of study designs utilised. This helps to place presented results in the context of the 

methods employed (Hetrick et al., 2010). For example, 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 appendix 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 appendices presents median, minimum, and maximum effect sizes within 

meta-analyses 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 studies included 

in each meta-analysis along with individual effect size estimate and 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 articles 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 inability to 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 contained indicators which could not be combined with those from other 

studies and so 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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%. 

Articles identified in search 

(n = 2482) 

Articles identified for 

screening (n = 1878) 

Articles identified for full 

text review (n = 620) 

Articles identified for data 

extraction (n = 198) 

Duplicate or duel 

publications (n = 604) 

Irrelevant articles  

(n = 1258) 

No predictors of adherence/adherence not an outcome (n 

= 57), effect size could not be calculated (n = 64), review 

articles with no new data (n = 37), could not acquire 

articles (n = 97), not relevant population (n = 32), study 

not relevant (n = 66), adherence to non-medication 

regimens (n = 24), Qualitative studies (n = 7), Mentally ill, 

paediatric, drug/alcohol dependent or acute illness 

sample (n = 36), physician rated adherence only (n = 2), 

protocol only paper (n = 1), not in English language (n = 1) 
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2.3.1 Patient Demographics  

The results of meta-analyses exploring the evidence for links between adherence and 

categorical demographic variables are presented in table 2.1 where the results were 

analysed using the odds ratio. Therefore factors which such as age or income which are 

better presented as correlations are not included in the table. In general 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 associated with improved adherence to medication.  

 

Indicator k n OR Lower 
CI 

Upper 
CI 

p I
2 

Sex (Female vs. male) 68 2167404 0.988 0.933 1.045 0.665 84.059 

Education (as level of education 
increases) 

48 48321 1.144 0.942 1.389 0.176 87.224 

Education (college education vs. 
none) 

25 42361 1.150 0.861 1.537 0.345 89.579 

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 with ŀŘƘŜǊŜƴŎŜ ŀǘ ʰ Ґ лΦлрΦ 
LǘŜƳǎ ƛƴ ƛǘŀƭƛŎǎ ǎƘƻǿ ŀ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎǎƻŎƛŀǘƛƻƴ ŀǘ ʰ Ґ лΦмΦ 
k refers to the number of studies in the meta-analysis 
n refers to the pooled sample size.  

Table 2.1 Relationship to adherence between demographic characteristics 

 

A weak positive correlation was associated between age and adherence, k = 83, n = 

2,079,337, r (95% CI) = 0.057 (0.037, 0.078), R2 = 0.003, p < 0.001, I2 = 98.485. There was 

no indication that income had any relationship with adherence, k= 19, n = 7657, r (95% CI) 

= 0.006 (-0.051, 0.063), R2< 0.001, p = 0.835, I2 = 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 examined the effects of 

having children on adherence, and they indicated that having children was associated 

with improved adherence (Moralejo et al., 2006, Corless et al., 2005), and that having 

more children correlated with improved adherence (Corless et al., 2005, Golin 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 (0.538, 3.662), p = 0.488, I2 = 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 siƎƴƛŦƛŎŀƴǘ ŀǘ ʰ Ґ лΦлрΦ IƻǿŜǾŜǊΣ ŎƻƳǇŀǊƛǎƻƴǎ ƻŦ ǿƘƛǘŜ ǇŀǘƛŜƴǘǎ ǘƻ 

non-white patients as a whole, and to ethnic minorities that were neither black nor 

IƛǎǇŀƴƛŎ ŘƛŘ ŀŎƘƛŜǾŜ ǎƛƎƴƛŦƛŎŀƴŎŜ ŀǘ ʰ Ґ лΦмΦ .ƭŀŎƪ ǇŀǘƛŜƴǘǎ ǿŜǊŜ ǎƘƻǿƴ ǘƻ ōŜ ƭŜǎǎ 

adherent than other ethnic minority patients. 

 

Indicator k n OR Lower 
CI 

Upper 
CI 

p I
2
 

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 / non-white 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 

LǘŜƳǎ ƛƴ ōƻƭŘ ǎƘƻǿ ŀ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎǎƻŎƛŀǘƛƻƴ ǿƛǘƘ ŀŘƘŜǊŜƴŎŜ ŀǘ ʰ Ґ лΦлрΦ 
LǘŜƳǎ ƛƴ ƛǘŀƭƛŎǎ ǎƘƻǿ ŀ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎǎƻŎƛŀǘƛƻƴ ŀǘ ʰ Ґ лΦмΦ 
k refers to the number of studies in the meta-analysis 
n refers to the pooled sample size.  

Table 2.2 Relationship between adherence and race 

 

2.3.3 Adherence to non -medication regimens  

It was not possible to meta-analyse adherence to appointments or to exercise because 

too few studies were identified. Any identified associations were weak (Stanton, 1987, 

Bane et al., 2006, Trivedi et al., 2008). Four studies explored the relationship between 

adherence to medications and to diet (n = 1881) and those that were more adherent to 

diet regimens were also more adherent to their medication regimens, r (95% CI) = 0.187 

(0.034, 0.332), R2 = 0.035, p = 0.017, I2 = 86.473. 

 

2.3.4 Medication regimen  

Table 2.3 represents the results of meta-analyses utilising ORs which explored 

relationships between adherence and characteristics of patients medication regimen. 

Differences in medication regimen were not related to adherence. One exception to this 
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was a higher number of unique 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), R2 = 0.003, p = 0.027, I2 = 97.344. 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), R2 = 0.001, p = 0.318, I2 = 59.524. It was not possible to combine 

studies comparing weekly to daily regimens because effect 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., 2006, Lam et al., 2007, Deschamps et al., 2004), but it was not 

possible to calculate an effect size for these studies.  

 

Indicator k n OR Lower 
CI 

Upper 
CI 

p I
2
 

Number of co-medications 4 24204 1.002 0.790 1.271 0.987 91.885 

Fewer different types of pills per day  14 180468 0.984 0.695 1.395 0.929 99.5 

Fewer different types of pills per 
day for HIV 

5 1504 1.888 1.300 2.740 0.001 44.103 

Fewer different types of pills per day 
for non-HIV 

9 178964 0.738 0.485 1.122 0.155 99.686 

Complexity of regimen (e.g. 
monotherapy vs. combination /pills 
per dose) 

8 4435 0.857 0.508 1.444 0.562 88.71 

LǘŜƳǎ ƛƴ ōƻƭŘ ǎƘƻǿ ŀ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎǎƻŎƛŀǘƛƻƴ ǿƛǘƘ ŀŘƘŜǊŜƴŎŜ ŀǘ ʰ Ґ лΦлрΦ 
LǘŜƳǎ ƛƴ ƛǘŀƭƛŎǎ ǎƘƻǿ ŀ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎǎƻŎƛŀǘƛƻƴ ŀǘ ʰ Ґ лΦмΦ 
k refers to the number of studies in the meta-analysis 
n refers to the pooled 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) = 1.971 (1.463, 2.656), p < 0.001, I2 = 35.597. 

 

2.3.6 Barriers to adherence  

Where studies explored practical or perceived barriers to adherence without further 

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

less adherent than those facing fewer obstacles, k = 8, n = 2941, r (95% CI) = -0.253 (-

0.356, -0.142), R2 = 0.064, p < 0.001, I2 = 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 < 0.001, I2< 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 = 0.001, I2< 0.001. 

 

2.3.7 Costs of treatment  

There were 10 studies (n = 55,800) that investigated the effects 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 < 0.001, I2 = 92.529. There 

was no significant relationship found between the total cost of medical treatment and 

adherence, k =4, n = 23,013 OR (95% CI) = 1.250 (0.826, 1.891), p = 0.292, I2 = 90.279. 

 

2.3.8 Comorbidity  

All analyses exploring the relationship between comorbidity and adherence are shown in 

table 2.4. The presence of 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., 1999, Balkrishnan and Christensen, 2000), 

however these studies were not sufficiently similar to combine. There were no clear 

indications of the direction of any effect. 

 

Indicator k n OR Lower 
CI 

Upper 
CI 

p I
2
 

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 72.301 

Other cardiovascular conditions 6 89450 1.119 0.965 1.297 0.136 89.496 

Diabetes 10 74563 0.988 0.930 1.050 0.692 53.442 

Stroke 4 43097 1.072 0.960 1.196 0.215 55.578 

Myocardial infarction 4 48287 1.058 0.959 1.167 0.264 34.747 

Heart Failure 5 79940 1.106 0.993 1.232 0.067 67.986 

LǘŜƳǎ ƛƴ ōƻƭŘ ǎƘƻǿ ŀ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎǎƻŎƛŀǘƛƻƴ ǿƛǘƘ ŀŘƘŜǊŜƴŎŜ ŀǘ ʰ Ґ лΦлрΦ 
LǘŜƳǎ ƛƴ ƛǘŀƭƛŎǎ ǎƘƻǿ ŀ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎǎƻŎƛŀǘƛƻƴ ŀǘ ʰ Ґ лΦмΦ 
k refers to the number of studies in the meta-analysis 
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 adherence as 

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 was low. The 

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, I2 = 73.726. The duration a 

patient had presented with a particular illness was not significantly associated with 

adherence, k = 21, n = 15608, r (95% CI) = -0.008 (-0.052, 0.037), p = 0.731, I2 = 66.788. 

 

Indicator k n OR Lower 
CI 

Upper 
CI 

p I
2
 

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 Status (More severe/AIDS vs. 
less severe/no AIDS) 

11 2768 1.028 0.760 1.390 0.860 51.645 

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/Outpatient 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 Hospitalisation - non-HIV 9 83233 0.956 0.802 1.140 0.619 95.569 

Fewer/No Emergency department 
visits 

4 40056 1.032 0.811 1.313 0.796 95.243 

LǘŜƳǎ ƛƴ ōƻƭŘ ǎƘƻǿ ŀ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎǎƻŎƛŀǘƛƻƴ ǿƛǘƘ ŀŘƘŜǊŜƴŎŜ ŀǘ ʰ Ґ лΦлрΦ 
LǘŜƳǎ ƛƴ ƛǘŀƭƛŎǎ ǎƘƻǿ ŀ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎǎƻŎƛŀǘƛƻƴ ŀǘ ʰ Ґ лΦмΦ 
k refers to the number of studies in the meta-analysis 
n refers to the pooled sample size.  

Table 2.5 Relationship between adherence and measures of disease severity and 

outcome 

 

2.3.10 Quality of life and patient wellbeing  

Table 2.6 presents the estimates of association between measures of quality of life and 

adherence to medication. Higher patient quality of life was associated with better 

adherence. However, sub-group analyses showed that the statistical significance of these 

effects was primarily due to the strength 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 
CI 

Upper 
CI 

p I
2
 

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, non-HIV 
only 

9 4250 0.061 -0.017 0.139 0.127 72.278 

Physical functioning 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, non-HIV 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 

Items iƴ ōƻƭŘ ǎƘƻǿ ŀ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎǎƻŎƛŀǘƛƻƴ ǿƛǘƘ ŀŘƘŜǊŜƴŎŜ ŀǘ ʰ Ґ лΦлрΦ 
LǘŜƳǎ ƛƴ ƛǘŀƭƛŎǎ ǎƘƻǿ ŀ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎǎƻŎƛŀǘƛƻƴ ŀǘ ʰ Ґ лΦмΦ 
k refers to the number of studies in the meta-analysis 
n refers to the pooled sample size.  

Table 2.6 Relationships 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 absence was shown to predict 

lower adherence, k = 11, n = 4161, OR (95% CI) = 0.402 (0.193, 0.837), p = 0.015, I2 = 

95.231. The number of side effects experienced was associated with lower adherence, k = 

5, n = 1394, r (95% CI) = -0.168 (-0.290, -0.040), p = 0.010, I2 = 86.355. The severity of 

experienced side effects was also associated with lower adherence, k = 5, n = 3672, r (95% 

CI) = -0.222 (-0.261, -0.182), p < 0.001, I2 = 2.329. 

 

2.3.12 Health beliefs  

It was not possible to meta-analyse outcome expectations because the measures were 

too inconsistent. Perceived susceptibility to disease was not found to be a significant 

indicator, k = 4, n = 988, r (95% CI) = -0.004 (-0.232, 0.225), p = 0.975, I2 = 89.265. Higher 

self-efficacy was associated with higher adherence, k =21, n = 9047, r (95% CI) = 0.273 

(0.202, 0.342), R2 = 0.075, p < 0.001, I2 = 83.854. 
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2.3.13 Patient beliefs regarding their medication  

/ƻǊǊŜƭŀǘƛƻƴǎ ōŜǘǿŜŜƴ ǇŀǘƛŜƴǘΩǎ ōŜƭƛŜŦǎ ŀōƻǳǘ ƳŜŘƛŎƛƴŜǎ ŀƴŘ ŀŘƘŜǊŜƴŎŜ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ 

table 2.7. Positive beliefs were associated with greater adherence. However, the evidence 

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

 

Indicator k n r Lower 
CI 

Upper 
CI 

p R
2 

I
2
 

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

Positive belief regarding 
medicine 

6 3207 0.153 0.100 0.205 <0.001 0.023 39.898 

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 significant assoŎƛŀǘƛƻƴ ǿƛǘƘ ŀŘƘŜǊŜƴŎŜ ŀǘ ʰ Ґ лΦлрΦ 
LǘŜƳǎ ƛƴ ƛǘŀƭƛŎǎ ǎƘƻǿ ŀ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎǎƻŎƛŀǘƛƻƴ ŀǘ ʰ Ґ лΦмΦ 
k refers to the number of studies in the meta-analysis 
n refers to the pooled sample size.  
BMQ refers to the Beliefs about Medicines Questionnaire (Horne et al., 1999). 

Table 2.7 Relationship between adherence and patient beliefs about medication 

 

Belief in the effectiveness of medicine was associated with better adherence, k = 6, n = 

1607, OR (95% CI) = 2.244 (1.121, 4.492) p = 0.022, I2 = 80.295. Studies using scales other 

than the Beliefs about Medicines Questionnaire (Horne et al., 1999) to 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 determined (Carr et 

al., 2006, Bardel et al., 2007, Mann et al., 2007, Mann et al., 2009). Two studies examined 

the role of the BMQ General harms scale and the BMQ General overuse scale, and greater 

concerns were associated with lowered adherence (Menckeberg et al., 2008, Gauchet et 

al., 2007). A further two studies examined the role of the perceived importance of 

medication on adherence behaviour (Bardel et al., 2007, Mann et al., 2007) and 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 correlation of r (95% CI) = 0.084 (0.080, 

0.261), R2 = 0.007, p < 0.001, I2 = 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 < 0.001, 

I2 = 86.850. Health literacy was assessed by four studies (n = 2062) finding a positive 

relationship with adherence with r (95% CI) = 0.193 (0.069, 0.311), R2 = 0.037, p = 0.002, I2 

= 74.525. 

 

2.3.15 Risky health behaviours  

¢ƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ōŜǘǿŜŜƴ ǇŀǘƛŜƴǘǎΩ ŜƴƎŀƎŜƳŜƴǘ ƛƴ Ǌƛǎƪȅ ƘŜŀƭǘƘ ōŜƘŀǾƛƻǳǊǎ ŀǊŜ ǇǊŜsented 

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 meta-analysed. Evidence for any association between adherence and 

complementary medicine was not consistent in the individual studies (Ng et al., 2004, 

Murri et al., 2009, Liu et al., 2007). 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 discerned and calculated, the 

indications were toward larger BMI being associated with lower adherence (Shah et al., 

2007, Janson et al., 2008). Only two studies examined the relationship between 

adherence and exercise, and both suggested that more exercise was associated with 

lower adherence (Shah et al., 2007, Irvine et al., 1999). 

 

Indicator k n OR Lower 
CI 

Upper 
CI 

p I
2
 

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 

LǘŜƳǎ ƛƴ ōƻƭŘ ǎƘƻǿ ŀ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎǎƻŎƛŀǘƛƻƴ ǿƛǘƘ ŀŘƘŜǊŜƴŎŜ ŀǘ ʰ Ґ лΦлрΦ 
Items in italics show a statisǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎǎƻŎƛŀǘƛƻƴ ŀǘ ʰ Ґ лΦмΦ 
k refers to the number of studies in the meta-analysis 
n refers to the pooled sample size.  

Table 2.8 Relationship between adherence and health behaviours 

 

2.3.16 Relationship with medication provider  

The associations between measures of patient-provider 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 = 0.001, I2 = 43.408. 

 

Indicator k n r Lower 
CI 

Upper 
CI 

p R
2 

I
2
 

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 / 
Relationship with Physician 

13 8592 0.100 0.057 0.142 <0.001 0.010 53.401 

LǘŜƳǎ ƛƴ ōƻƭŘ ǎƘƻǿ ŀ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎǎƻŎƛŀǘƛƻƴ ǿƛǘƘ ŀŘƘŜǊŜƴŎŜ ŀǘ ʰ Ґ лΦлрΦ 
Items ƛƴ ƛǘŀƭƛŎǎ ǎƘƻǿ ŀ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎǎƻŎƛŀǘƛƻƴ ŀǘ ʰ Ґ лΦмΦ 
k refers to the number of studies in the meta-analysis 
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 more social support 

associated with higher medication adherence, r (95% CI) = 0.138, (0.080, 0.195), R2 = 

0.019, p < 0.001, I2 = 75.349. The value of the subjective norms of patients significant 

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 adherence (Holstad et al., 2006, Brus et al., 1999, Barclay et al., 2007, 

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 = 0.004, I2 = 59.026. 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, I2 = 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 only two studies 

investigating this (Van Servellen et al., 2002, Treadaway et al., 2009). 
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Indicator k n r Lower 
CI 

Upper 
CI 

p R
2 

I
2
 

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 -0.158 -0.415 0.121 0.266 0.025 91.592 

LǘŜƳǎ ƛƴ ōƻƭŘ ǎƘƻǿ ŀ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎǎƻŎƛŀǘƛƻƴ ǿƛǘƘ ŀŘƘŜǊŜƴŎŜ ŀǘ ʰ Ґ лΦлрΦ 
LǘŜƳǎ ƛƴ ƛǘŀƭƛŎǎ ǎƘƻǿ ŀ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎǎƻŎƛŀǘƛƻƴ ŀǘ ʰ Ґ лΦмΦ 
k refers to the number of studies in the meta-analysis 
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 positively with improved adherence behaviour, k = 6, n = 4154, r (95% CI) = 

0.153 (0.102, 0.204), R2 = 0.023, p < 0.001, I2 = 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, 0.791), p = 0.002, I2 = 76.590. 

Depression was a significant risk factor for nonadherence, k =39, n = 95192, r (95% CI) = -

0.100, (-0.127, -0.073), R2 = 0.010, p < 0.001, I2 = 76.664. Anxiety disorders were 

investigated by three studies (Tucker et al., 2003, Woods et al., 2009, Cluley and 

Cochrane, 2001) which could not be combined, but all indicated a negative relationship to 

adherence. Similarly, only one study (n = 5548) looked into the effect of psychosis (Ye et 

al., 2007). Adherence 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, 

I2< 0.001. Strength of memory in the general population was also associated with better 

adherence, k = 4, n = 441, r (95% CI) = 0.181 (0.006, 0.345) R2 = 0.033, p = 0.043, I2 = 

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 number of studies available for meta-analysis. In 

particular it was noted that only two studies were identified which employed the Big 5 or 

OCEAN model of adherence with one of these Evangelista et al. (2001), only utilising the 

Neuroticism dimention indicating greater neurotisism was associated with lower 

adherence in their sample of 82 patients with heart failure. Christensen 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 importance of locus 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 for them to indicate a non-significant 

positive correlation between the two variables, n = 485, r (95% CI) = 0.131 (-0.071, 0.323), 

R2 = 0.017, p = 0.203, I2 = 77.246. The three samples that could not be combined also 

indicate a positive relationship between the two variables (Barclay et al., 2007, 

Molassiotis et al., 2002). A chance locus of control measure could not be synthesised. 

Barclay et al. (2007) identified a statistically significant relationship with poor adherence 

and a chance locus of control (t = 1.96, p = 0.05). Lynam et al. (2009), and Frazier et al. 

(1994) also identified negative associations 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 one from Frazier et al. (1994) examined the role of powerful 

ƻǘƘŜǊǎ ƭƻŎǳǎ ƻŦ ŎƻƴǘǊƻƭ ŀƴŘ ŦƻǳƴŘ ƴƻ ŜǾƛŘŜƴŎŜ ƻŦ ŀƴȅ ŜŦŦŜŎǘΣ ǿƛǘƘ ǊΩǎ ǊŀƴƎƛƴƎ ŦǊƻƳ -0.03 to 

0.06. 

The benefits of adopting an active coping style was investigated by four studies (n = 536) 

but no strong evidence of an effect was found, r (95% CI) = -0.032 (-0.134, 0.071), R2 = 

0.001, p = 0.071, I2 = 62.510. Adoption of avoidant coping strategies was examined by 

just two studies (Frazier et al., 1994, Deschamps et al., 2004) and both indicated that such 

strategies were associated with lower 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 studies (DiMatteo, 2004c, Vermeire et al., 2001). 

However the overall estimate of approximately one third of patients not taking 

medications as prescribed underlines the importance of being able to identify and offer 

appropriate interventions to this large group of patients. The study has also identified 

which indicators of adherence can be objectively shown to be related to adherence. 

 

2.4.1.1 The role of health and healthcare  

Measures of disease severity were not associated with adherence which agrees with 

findings of DiMatteo et al. (2007). 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 for non-ƳŜŘƛŎŀǘƛƻƴ ǊŜƎƛƳŜƴǎΣ ŀƴŘ ŀƭǎƻ ƛƴ ΨǎƻŦǘΩ ƴƻƴ-

disease specific patient orientated outcomes such as experience of pain, weight gain or 

ƘƻǎǇƛǘŀƭƛȊŀǘƛƻƴΣ ǘƘŀƴ ƛƴ ΨƘŀǊŘΩ ŘƛǎŜŀǎŜ ǎǇŜŎƛŦƛŎ ƻǳǘŎƻƳŜǎ ǎǳŎƘ ŀǎ ōƭƻƻŘ ǇǊŜǎǎǳǊŜΣ 

cholesterol levels, or CD4 counts. One explanation for the lack of association between 

adherence and outcome is the variable dichotomisation of adherence 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 as a therapeutic 

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). 

tŀǘƛŜƴǘǎΩ ŀŎŎŜǎǎ ǘƻ ƳŜŘƛŎŀƭ ŎŀǊŜ ŀƴŘ ǘƻ ƳŜŘƛŎƛƴŜǎ Ƙŀǎ ōŜŜƴ ǎƘƻǿƴ ǘƻ ƛƳǇŀŎǘ ǳǇƻƴ 

adherence. This validates efforts to introduce schemes that enhance patient access to 

care. These include pharmacist domiciliary visiting (Bhattacharya et al., 2008), NHS walk-

in centres (Jackson et al., 2005), and the NHS direct helpline (Knowles et al., 2002, 
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O'Cathain et al., 2005). Furthermore, access to care in UK pharmacies has been criticised, 

and could benefit from regulation which ensures pharmacies are located in such a way as 

to ensure access for remote communities (Lluch and Kanavos, 2010). Personal barriers to 

medication taking were also shown to predict up to 6% of adherence behaviour.  

LƴǘŜǊǾŜƴƛƴƎ ǘƻ ƛŘŜƴǘƛŦȅ ŀƴŘ ǊŜƳƻǾŜ ƛƴŘƛǾƛŘǳŀƭ ǇŀǘƛŜƴǘΩǎ ōŀǊǊƛŜǊǎ ŎƻǳƭŘ ǘƘŜǊŜŦƻǊŜ ŜƴƘŀƴŎŜ 

adherence (Krousel-Wood et al., 2009, Horne, 2006). Interventions may include reducing 

regimen complexity (Catz et al., 2000), the use of memory aids (Fogarty et al., 2002), and 

discussing the affordability of medicines and the availability of schemes that may help 

patients to afford them (Schafheutle et al., 2002). While the overall cost of healthcare 

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

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

patient has access to required medication. 

Complexity of the drug regimen was not a significant predictor of adherence. Iskedjian et 

al. (2002) and Bangalore et al. (2007) did find increased regimen complexity to be 

associated with lower medication adherence in prior meta-analyses with a similar number 

of studies identified here (k = 8, and k = 9 respectively). Failure to replicate these results 

may be due to varied cut points being used to indicate higher or lower complexity with 

this being less controlled for in the current study with different measures of complexity 

more broadly grouped so as to maintain statistical power. The relationship between 

adherence and regimen complexity may not be linear (Patel and David, 2004, 

Demyttenaere, 2003), 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. It is common 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 months explored. 

The current analysis did not find that comorbidity was a reliable indicator of adherence. 

Prior research has found that patients with more than one condition experience  more 

side effects and dislike having to take multiple medicines (Williams et al., 2008). However, 

Schüz et al. (2011) also performed a longitudinal study that did not find a significant 



76 
 

association between the number of illnesses or prescribed medications and adherence in 

an older population. Comorbidty may only impact adherence when patients have a high 

disease or medication burden.  

Comorbidity is also an important indicator of adherence when patients have concurrent 

or prior mental health issues, or for those 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 difficulties should be considered at greater risk of nonadherence 

(Demyttenaere, 2003). However, even in mentally health patientsΩ tests of memory were 

suggested to be indicative of ability to adhere to medication. This corroborates prior 

research which has found patients executive functioning and prospective memory to be 

associated with medication adherence (Zartman, 2006, McNally et al., 2010, Insel 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 experiencing side effects from their medicines are less adherent to them. This 

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

2011, Johnson et al., 2005). Qualitative studies show that many patients do not like taking 

medicines as they are seen as toxic or unnatural (Britten, 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 groups (Golub et al., 2006). Such beliefs, coupled 

with experience of side effects, will encourage patients to become nonadherent either by 

ǊŜŘǳŎƛƴƎ ǘƘŜƛǊ ŘƻǎŜǎ ƻǊ ǎǘƻǇǇƛƴƎ ŀƭǘƻƎŜǘƘŜǊΦ CŀŎǘƻǊ ŀƴŀƭȅǎƛǎ ƻŦ ŘƻŎǘƻǊǎΩ ǇǊŜǎŎǊƛōƛƴƎ 

decisions shows that they do consider side effects of various competing drugs when 

prescribing (Monteiro et al., 2010). However, individual risk factors in patients are often 

overlooked (Scheiman and 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 implemented to reduce potential harm to patients (e.g. STOPP and START 

criteria, O'Mahony et al., 2010). 
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Moreover it was demonstrated that actual negative experiences were consistently 

associated with nonadherence while concerns about medicines were not. An economic 

framework can be used to investigate these trade-offs (Elliott et al., 2008). Adherence is 

lower in asymptomatic conditions (DiMatteo et al., 2002), possibly because patients may 

believe they are only ill when symptoms flair up (Svensson et al., 2000). Here medicines 

may induce side effects whilst not offering any obvious health improvement to the 

patient, increasing the likelihood of a rational but potentially harmful decision to not 

adhere to medicine (Iskedjian et al., 2002). Patients positive beliefs in the necessity of 

medicines were shown to be associated with adherece and this may help to offset some 

of the negative impact 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 that such interventions are of benefit, but 

are not sufficient (Haynes et al., 1996, Weinman, 1990). Patients seek information about 

their medicines, and application of simple tools to measure patient satisfaction with 

information received may prevent lack of knowledge damaging patient adherence (Horne 

et al., 2001). 

 

2.4.1.3 Key relationships 

In support of previous literature, patient relationships with healthcare providers and 

prescribers was identified as important for promoting adherence (Bultman and Svarstad, 

2000). The personal qualities of physician may be a key determinant of adherence 

(Sencan et al., 2011). Prior reviews of the literature have found that open, friendly, and 

collaborative consultations are associated with better adherence (Banning, 2008, 

Arbuthnott and Sharpe, 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 adherence (Broers et al., 2005, Ong et al., 

1995, DiMatteo, 2003). 

The current investigation has also emphasised the importance of a patientΩǎ ǎǳǇǇƻǊǘ 

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 meta-analysis (DiMatteo, 2004b).  

LƳǇǊƻǾƛƴƎ ŀ ǇŀǘƛŜƴǘΩǎ ǎƻŎial support is difficult. While patient disclosure of illness has 

been shown to improve adherence, it has also been linked to patients facing social stigma 

and isolation (Burstein et al., 2011). Careful analysis of how and when it is of benefit to 

patients to disclose their illness offers potential for maximising gains and limiting risks 

(Chaudoir 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 will co-vary to some 

degree. The variables are also likely to co-vary with the relationship between adherence 

and depression (Mineka et al., 1998). Although causality is difficult to determine, negative 

affect in patients should be treated as both an indicator of adherence and a target for 

interventions. Intervening to combat negative emotional states in subclinical samples can 

prevent the onset of more severe psychiatric comorbidity (Lovibond and Lovibond, 1995). 

The negative relationship between medication adherence and anxiety found here 

contradicts a previous meta-analysis of this issue (DiMatteo et al., 2000). 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 non-medication 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 personality is not amenable to change and so is of limited 

use for informing the design of interventions (Horne, 2001), and because correlations 

between adherence and personality tend to be small (Horne, 2000). Correlations between 

personality variables and most behaviours tend to be small, however they benefit from 

ōŜƛƴƎ ŎƻƴǎƛǎǘŜƴǘ ŀŎǊƻǎǎ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ƭƛŦŜǎǇŀƴ (Nettle, 2007). Furthermore, Christensen 

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 

variables (Christensen, 2000). This does not mean that personality traits are not 

potentially useful indicators. Patients of different personalities may respond to medical 
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interventions differently and this should be investigated, particularly in reference to 

communication with prescribers. Therefore it is argued that specific review of the 

influence of personality, and in particular the OCEAN model of personality, is warrented. 

A large study investigating 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 research can successfully identify such relationships (Axelsson et al., 2011). In 

particular this study found that it is the interation of personality traits that are most 

important. For example, while conscientiousness is usually associated with greater 

adherence, where higher conscientiousness is coupled with high neuroticism lower 

adherence was identified. However, further research exploring the causes and 

implications of these relationships is necessary before they can be utilised to help predict 

adherence. 

!ƴ ƛƴǘŜǊƴŀƭ ƭƻŎǳǎ ƻŦ ŎƻƴǘǊƻƭ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ōŜƭƛŜŦ ǘƘŀǘ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ŀŎǘƛƻƴǎ ƛƳǇŀŎǘ 

upon outcomes, and evidence suggets that such beliefs are associated with greater 

adherence to medicines. 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 

medication regimen (Lynam et al., 2009, Frazier et al., 1994, McDonald-Miszczak 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 by the poǎƛǘƛƻƴǎ ƻŦ ǘƘŀǘ ƛƴŘƛǾƛŘǳŀƭΩǎ ǎƻŎƛŀƭ ƎǊƻǳǇΦ 

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 scarce for 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 

ǇŀǘƛŜƴǘΩǎ ŎƛǊŎǳƳǎǘŀƴŎŜǎ (Christensen, 2000, Wiebe and Christensen, 1996). The two 

available studies suggest avoidant coping styles may be associated with lower adherence 

(Frazier et al., 1994, Deschamps et al., 2004), but there is a need for more research on 

this issue that addresses the problem 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, 2000, Falagas et al., 2008), despite some assertions to the contrary (Bezie et al., 

2006).  

Older patients have a tendency towards superior adherence supporting previous research 

(Kripalani et al., 2010, Atkins and Fallowfield, 2006). The reasons why patients of a 

younger age may be less adherent has not yet been fully elucidated. Older patients may 

be more experienced with taking medicine (Kripalani et al., 2010), more concerned with 

or cautious about their health (Leventhal and Crouch, 1997), may be more accepting of 

illness and thus more capable of normalising medication taking (McDonald-Miszczak et 

al., 2000, Gooberman-Hill et al., 2003, Kondryn et al., 2011, Kondryn et al., 2009). 

Alternatively older patients may be more conscientious (Soto et al., 2010) which has been 

shown to be correlated with adherence (O'Cleirigh et al., 2007) and engagement in other 

health behaviours (Terracciano et al., 2008). 

The current results do identify differences between races in adherence behaviour. White 

patients were more adherent than other races, and black patients were less adherent 

than other races. Almost all studies that used race as an indicator were based in the USA, 

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

The causes of racial difference in adherence are most likely environmental factors. Gerber 

et al. (2010) indicate covariance between race and greater depression, lowered 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 white-black than for white-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 significant indicator of higher adherence; however, 

there is very little discussion 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 has been demonstrated that adherence is lower for the most severely ill 

patients (DiMatteo et al., 2007). 
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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 articles 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 differently. 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 adherent were used. Furthermore, a number of different 

measures were used for both adherence and indicators of adherence, and measures were 

taken over a wide variety of time periods. These differences between study methods and 

sample populations will contribute 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 cross-sectional. This makes causal inferences difficult to ascribe, 

and it may be the case that the relationship between indicators may not be 

unidirectional. 

 

2.4.3 Limitations of analysis and implications for future research  

The series of meta-analyses and evidence syntheses presented are wide ranging in scope, 

generated a number of hypotheses for further work, and revealed areas where the 

evidence base is currently weak. However, the wide scope of the project forced a more 

shallow review of individual indicators than would be possible with a series of individual 

systematic reviews. In particular 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 beliefs was reviewed in chapter 1. In the absence of such reviews for most 

indicators of adherence, the results presented provide the most comprehensive 

assessment of the strength of evidence for the many indicators of adherence currently 

available. 
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Heterogeneity in analyses was often very high, a factor present in other meta-analyses of 

the adherence literature (Shi et al., 2010, Demonceau et al., 2013). Included 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 controlled for. All of these factors may have contributed to the high 

heterogeneity identified and introduced some risk of bias (Simpson et al., 2006, Sutton et 

al., 2000, Yang et al., 2010, Egger et al., 1998). Use of the robust random effects model 

helped to limit the impact 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, such as the 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 conclusions can be drawn, such as personality, the 

complexity of regimen, and the importance of patient concerns about medicine. A final 

consideration is that the R2 estimates were for most variables very low, highlighting that 

adherence is a complicated behaviour and interventions which target only a single facet 

are unlikely to be successful (Haynes et al., 2008, Haynes et al., 1996). Further, despite 

the large number of indicators examined in this analysis, much of the variation 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 ɀQuestionnaire development  

 

3.1 Introduction  

The meta-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 questionnaire to measure these variables in order estimate how at risk a patient is for 

nonadherence to medication whilst utilising the best evidence available to optimise 

reliability, validity, and acceptability.  

 

3.1.1 Reliability  

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

multiple administrations, accuracy of captured information, and the 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 participants, 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 occasions (de Vaus, 1995). Steps to reduce the impact of error includes the use 

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 

questions so as to not confuse participants. 

 

3.1.2 Validity  

There are three primary categories of validity: content validity, criterion validity and 

construct validity (Kerlinger, 1973, Nunnally, 1978, Cronbach 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 of the target population to ensure items are appropriate, 

inoffensive, and mean the same thing to participants as they do to the researchers 

(Rosenthal and Rosnow, 2008, Oppenheim, 1992, Hardesty and Bearden, 2004, Alumran 

et al., 2012). Content validity is then established by ensuring questionnaire items are 

comprehensive and representative of the construct under consideration via consultation 

with experts in a research field (Oppenheim, 1992, Huang et al., 2006, Beckstead, 2009, 

Cronbach and Meehl, 1955, Kerlinger, 1973). 

 

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 study (Kerlinger, 1973). Criterion 

validity is often split into predictive validity and concurrent validity. Predictive validity is 

ability to predict behaviour external to the measurement itself (Nunnally, 1978). For 

example, a questionnaire which purports to measure willingness to take 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 questionnaire with 

validated measures on the same topic (Oppenheim, 1992, Nunnally, 1978). 

 

3.1.2.3 Construct validity  

Construct validity refers to how well a test measures the theoretical construct it is 

assumed to measure (Oppenheim, 1992, Shaughnessy et al., 2009). Looking at patterns of 

convergence and divergence is one way to assess construct validity (Kerlinger, 1973). 

Most commonly this is performed via factor analysis which identifies which items on a 

questionnaire 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 and divergence that were predicted from theory, but 

analyses may be exploratory to help inform the development of theory (Nunnally, 1978). 
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3.1.3 Questionnaire construction  

Item wording, item ordering, how participants 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:  

¶ To avoid jargon, leading questions, and ambiguity or multiple meanings 

(Oppenheim, 1992, Williams, 2003, Meadows, 2003, Murray, 1999, McColl et al., 

2001, de Vaus, 1995) 

¶ To ensure a conversational tone to build rapport with the participant (Edwards, 

2010). 

¶ To minimise the cognitive burden required of participants (Groves et al., 2004).  

Murray (1999) recommends that items should be comprehensible for those at the lower 

end of the educational background of the target population and not the average level to 

ensure most respondents will be able to comprehend questionnaire items. Edwards 

(2010) recommends the use of a metric such as the Flesch reading ease score to test for 

readability. The average reading age in the UK is approximately 12 years (Williams, 2003) 

and so questions and instructions should be comprehensible at this reading level at a 

maximum. Adhering to these principles helps to maintain acceptability 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 items on a 

single topic should as far as possible be grouped together (Oppenheim, 1992, Murray, 

1999, Rattray and Jones, 2007, Meadows, 2003, McColl et al., 2001, Edwards, 2010). In 

contrast there is less agreement regarding the optimal positioning of demographic 
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questions. It has been argued that demographic questions ease participants into a 

questionnaire (Murray, 1999), but others argue that demographic questions can be 

boring or threatening and should be placed at the end of a questionnaire (Sudman and 

Bradburn, 1982, Oppenheim, 1992, de Vaus, 1995, Stone, 1993). However, it is argued 

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

entire questionnaire prior to completion (McColl et al., 2001). 

 

3.1.3.3 Participant responses 

¢ƘŜǊŜ ŀǊŜ ǘǿƻ ōŀǎƛŎ ǘȅǇŜǎ ƻŦ ǉǳŜǎǘƛƻƴƴŀƛǊŜ ƛǘŜƳΥ ǘƘƻǎŜ ǘƘŀǘ ŀƛƳ ǘƻ ŜƭƛŎƛǘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ 

attitudes to specific concepts or current feelings, and questions which seek factual 

information. 

 

3.1.3.3.1 Attitude items 

There are a number of possible ways in which participant attitude can be measured. 

{ƻƳŜ ƻŦ ǘƘŜ Ƴƻǎǘ ǇƻǿŜǊŦǳƭ ǎŎŀƭŜǎ ŀǊŜ ǘƘƻǎŜ ōŀǎŜŘ ǳǇƻƴ ¢ƘǳǊǎǘƻƴŜΩǎ ƭŀǿ ƻŦ ŎƻƳǇŀǊŀǘƛǾŜ 

judgement (Thurstone, 1927). The utility of this type of scale is that each of 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 powerful statistical 

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 scale (Oppenheim, 1992). 

Scalogram analysis employs a series of agree-disagree 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 items lower in the scale, and will 

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

(Rattray and Jones, 2007). However, this ranking is ordinal, which limits the use of 

powerful statistical methods. Further, the binary response set requires a number of 

ǉǳŜǎǘƛƻƴǎ ǇŜǊ ŀǘǘƛǘǳŘŜ ǘƻ ŘŜǘŜǊƳƛƴŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǊŀƴƪƛƴƎ ƻƴ ǘƘŜ ŀǘǘƛǘǳŘŜ ǎǇŜŎǘǊǳƳ 

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 produce (Oppenheim, 

1992). Participants 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 techniques (Foddy, 1993). Furthermore, having a 

greater number of response options per item increases the sensitivity of individual items 

ƛƴ ǘŜǊƳǎ ƻŦ ǇƭŀŎƛƴƎ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŀǘǘƛǘǳŘŜǎ ŀŎŎǳǊŀǘŜƭȅ ǳǇƻƴ ŀ ŘƛƳŜƴǎƛƻƴΦ ¢Ƙƛǎ ŀŎŎǳǊŀŎȅ Ŏŀƴ 

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 a mid-point on the 

scale which can represent the lack of an opinion, or ambivalence. Some authors argue 

that including a mid-point allows participants to tick the middle box rather than invest the 

effort required to make a decision (McColl et al., 2001, Edwards, 2010). There is also 

evidence that participants interpret the mid-Ǉƻƛƴǘ ŀǎ ǘƘŜ ΨǘȅǇƛŎŀƭΩ ǊŜǎǇƻƴǎŜ ŀƴŘ ǳǎŜ ƛǘ ŀǎ ŀ 

reference for their own position (Tourangeau et al., 2004, Schwarz, 1990). Others claim 

that providing a mid-point can reflect genuine ambivalence on the part of participants 

(Murray, 1999, Wandzilak et al., 1987, Schuman and Presser, 1996). Rattary and Jones 

(2007) argue that excluding the mid-point irritates participants and may increase non-

response. Furthermore, omitting the mid-point can force participants to make a 

meaningless choice when participants are uncertain which can affect the conclusions 

made from a study (Bishop 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 conclusions (Sudman and Bradburn, 1982). 

±ƛǎǳŀƭ ŀƴŀƭƻƎǳŜ ǎŎŀƭŜǎ ŎƻƴǘǊŀǎǘ ǘƻ ǘƘŜ άŘƛǎŎǊŜǘŜέ ǎŎŀƭŜǎ ŘƛǎŎǳǎǎŜŘ ŀōƻǾŜ ōȅ ŀǎƪƛƴƎ 

participants to place how they feel on a 10cm line (Williams, 2003, 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 measurement 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 a consequence, visual analogue scales are laborious to measure without 
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computer assistance (Reips and Funke, 2008) and thus inappropriate 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 understand, unambiguous, and easy for participants to process. The additional 

ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜ ǘƻ ƴƻǘ ƻǾŜǊ ōǳǊŘŜƴ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƭƻƴƎ ǘŜǊƳ ƳŜƳƻǊȅ ŀƴŘ ǘƻ ŜƴǎǳǊŜ 

multiple choice questions are as comprehensive as possible (Oppenheim, 1992). 

 

3.1.3.4 Presentation of the Questionnaire 

The design and layout of a questionnaire is an important aspect of development 

(Oppenheim, 1992). Smith (1995) demonstrated how small errors in design led to 

misleading conclusions for a number of studies. For example, boxes that were out of line 

with their responses were considered confusing by participants and ignored, as were 

questions that were too cramped together. Despite the demonstrated importance of 

design McColl et al. (2001) note that very little empirical evidence is available to guide 

questionnaire design.  

 

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 difficult (Sudman and Bradburn, 1982). McColl et al. (2001) 

cite evidence by Layne and Thompson (1981) indicating that a cluttered one page 

questionnaire garnered a lower response rate than the same content appearing over 

three pages. Subar et al. (2001) also showed that a questionnaire that was designed to 

optimise the cognitive ease of completion attained a similar response rate to a far shorter 

questionnaire. Whilst maximising white space between sections and questions is 

advantageous, questions should ideally not be spread over two pages. This has been 
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shown to make questionnaires more difficult for participants to complete (Murray, 1999, 

Meadows, 2003). 

 

3.1.3.4.2 Typeface 

It is advised that a minimum of a 10-point font is used (McColl et al., 2001) or a 12-point 

font where participants may be of older age (Edwards, 2010). Guidance regarding the 

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

ŀ ŘƛǎǘƛƴŎǘ ǎŜǇŀǊŀǘƛƻƴ ōŜǘǿŜŜƴ ŎƘŀǊŀŎǘŜǊǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ΨǊƴΩ Ƴŀȅ ōŜ ƳƛǎǘŀƪŜƴ ŦƻǊ ΨƳΩ ƛƴ 

some typefaces (McColl et al., 2001). Although it is claimed that sans serif fonts are better 

for readers with dyslexia (e.g. British Dyslexia Association, UXMovement, Hobo-web, 

Evett and Brown, 2005), no literature supporting this claim was identified. 

 

3.1.3.4.3 Use of colour 

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

Edwards et al., 2002, McColl et al., 2001). Edwards et al. (2002) identified one study which 

found that the use of coloured ink improved response rates. A further eight studies 

indicated non-white questionnaires may produce slightly higher response rates. However 

this effect did not reach statistical significance. Prior opinion stresses the importance of 

being consistent in presentation (Groves et al., 2004) and including an eye catching front 

cover to arouse interest (Sudman 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 was possible 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 questionnaire (Boynton 

and Greenhalgh, 2004, Williams, 2003). The second was that using existing scales allows 

for the direct comparison of scores on the questionnaire to those found in other studies 
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(Boynton and Greenhalgh, 2004, Edwards, 2010). Using scales familiar to practitioners 

and researchers 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 decisions (Spitzer et 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 questionnaires (Edwards, 2010). 
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3.2 Methods 

 

3.2.1 Indicator  selection  

The meta-analyses of chapter 2 were performed to provide an objective assessment of 

what indicators of adherence should be measured in the questionnaire. The first criterion 

for inclusion was a statistically significant result from meta-analysis. The second was a 

larger than negligible effect size estimate from meta-analysis. Negligible effect sizes were 

defined as those with a correlation between r = -0.05 to 0.05 or Odds Ratios between OR 

= 0.80 ς мΦнлΣ ŀǎ ǘƘŜǎŜ ǾŀƭǳŜǎ ŀǇǇǊƻȄƛƳŀǘŜ ǘƻ ŜŦŦŜŎǘ ǎƛȊŜǎ ƻŦ /ƻƘŜƴΩǎ d Ғ лΦмΦ /ŀƭŎǳƭŀǘƛƻƴǎ 

to establish equivalence in effect sizes were performed using the formulae detailed by 

Borenstein et al. (2009) and Durlak (2009).  

 

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 meta-analyses of Chapter 2 and by 

searching the PubMed, Web of Knowledge, and ScienceDirect databases. Any 

questionnaires that were identified also had their references explored to identify 

ŀŘŘƛǘƛƻƴŀƭ ǉǳŜǎǘƛƻƴƴŀƛǊŜǎΦ ¢ƘŜ ΨŎƛǘŜŘ ōȅΩ ƭƛǎǘǎ ŀǾŀƛƭŀōƭŜ ƛƴ ǎƻƳŜ ŜƭŜŎǘǊƻƴƛŎ Řŀǘŀōases such 

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 identify a number 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 population, evidence 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 original authors 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 validity was 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 contacted both in person and by e-mail. Where volunteers were able to 

be spoken to in person, this was embellished by talking with them about each of the 

questions, what they thought they meant and if there were any response options that 

should be made available to them. Five volunteers took part exclusively by e-mail, and 

four discussed the questionnaires in person. The four participants that took part in person 

discussed multiple drafts of the questionnaire up to and including the final draft. E-mail 

participants 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: 

άLŦ ȅƻǳ ŎƻǳƭŘ L ǿƻǳƭŘ ƭƛƪe you to tell me: 

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 each of 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 questions may 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 different backgrounds 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. But neither you 

ƴƻǊ ǘƘŜȅ ǎƘƻǳƭŘ ƴƻǘ ŦŜŜƭ ǳƴŘŜǊ ŀƴȅ ǇǊŜǎǎǳǊŜ ǘƻ Řƻ ǘƘƛǎΦέ 

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 that have actually 

completed the questionnaire 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 invited to comment upon 

question appropriateness, response appropriateness, questionnaire length, potential 

utility of the scale, and comprehensiveness of the tools. This is a relatively superficial 

assessment of content validity, but as with face validity a more complete 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 during face and 

content validity testing. This was augmented by collecting Flesch-Kinkaid grade levels for 

each section on the questionnaire (Kripalani et al., 2009). 
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3.3 Results and discussion  

 

3.3.1 Summary of questionnaire content  

Content validity assessment suggested that clinical utility and could be improved if the  

questionnaire was split into two. One questionnaire would comprise indicators that 

change only slowly over time, while another would comprise indicators which may 

change more readily. The intention was that the former questionnaire would only need to 

be completed rarely; once every few years or when 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 medicines in the 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 additional benefit would be that patients 

would be required to complete two shorter questionnaires rather than one long 

questionnaire which should improve acceptability to patients (Chipperfield and Steel, 

2011). It was decided that the questionnaire which measures more static indicators of 

adherence would be called the Patient And Lifestyle Scale (PALS ς Appendix E). The 

questionnaire which measures more transient indicators of adherence was called the 

Wellbeing And Medications Scale (WAMS - Appendix 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 
section 

PALS 
item(s)* 

WAMS 
item(s) 

Sex# 3.3.3.1 1 NA 

Employment 3.3.3.1 2 NA 

Marital status 3.3.3.6 3 NA 

Age 3.3.3.1 4 NA 

Health literacy 3.3.3.2 5 NA 

Beliefs about medicine 3.3.3.3 6-13 NA 

Mental health 3.3.3.4 14 NA 

Alcohol consumption 3.3.3.4 15 NA 

Smoking habits 3.3.3.4 16 NA 

Stress 3.3.3.5 NA 1-4 

Depression 3.3.3.5 14 5-6 

Anxiety 3.3.3.5 NA 7-9 

Side effects of medication 3.3.3.6 NA 10-11 

Positive beliefs about medicines 3.3.3.6 NA 12-14 

Self-efficacy 3.3.3.6 NA 15-17 

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 items 6-13 which comprise the BMQ General Beliefs sub-scale. This scale 
was not selected because of a large evidence base in the meta-analysis but because the established 
strength of the BMQ scale. See section 3.4.5 below. 
#Item not statistically associated with adherence, but included as a filler question to aid flow of 
questionnaire. 

Table 3.1 Indicators included in the final questionnaires 

 

3.3.3 Question item identification and generation  

 

3.3.3.1 Demographics 

Few demographic indicators were associated with adherence to medications. The 

exceptions were age and current employment. Current employment can be assessed 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 initial drafts 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 contribute to 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 of this variable on the weighting of 

adherence prediction can be achieved. Age, as well as sex, will be assessed in the 

questionnaire but will act only as filler questions. This should aid the flow of the 

questionnaire as well as providing an expected and non-threatening 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 clear that 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 such as ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŀƎŜΣ ǎŜȄΣ ŀƴŘ ƻŎŎǳǇŀǘƛƻƴŀƭ 

status was moved to the start of the questionnaire and the more sensitive questions 

ǊŜƎŀǊŘƛƴƎ ǇŀǘƛŜƴǘΩǎ ƳŜƴǘŀƭ ƘŜŀƭǘƘΣ ǎƳƻƪƛƴƎ ŀƴŘ ŘǊƛƴƪƛƴƎ Ƙŀōƛǘǎ ǊŜƳŀƛƴŜŘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ 

the questionnaire. It was deemed that these questions 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. 

 

 

Figure 3.1 An illustration of the demographics section of the PALS questionnaire 

 



97 
 

3.3.3.2 Health Literacy 

IŜŀƭǘƘ ƭƛǘŜǊŀŎȅ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άǘƘŜ ŘŜƎǊŜŜ ǘƻ ǿƘƛŎƘ ƛƴŘƛǾƛŘǳŀƭǎ ƘŀǾŜ ǘƘŜ ŎŀǇŀŎƛǘȅ ǘƻ ƻōǘŀƛƴΣ 

process, and understand basic health information and services needed to make 

ŀǇǇǊƻǇǊƛŀǘŜ ƘŜŀƭǘƘ ŘŜŎƛǎƛƻƴǎέ (Committee on Health Literacy, 2004). Health literacy is an 

important concept that has been associated with patient outcomes (Wallace, 2010). 

Pleasant and McKinney (2011) argue that most health literacy scales have not undergone 

rigorous psychometric testing and that new tools are urgently required. Nonetheless, 

existing health literacy tools were reviewed. 

NHS Wales (Puntoni and Aylward, 2010) published a report which identified three 

measures assessing health literacy: the Rapid Assessment of Adult Literacy in Medicine 

(REALM-S, Davis et al., 1993), the Test of Functional Health Literacy in Adults (TOFHLA, 

Parker et al., 1995), and the Newest Vital Sign (NVS, Weiss et al., 2005). However, 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 the UK (Puntoni and Aylward, 2010). The REALM-S requires 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 developed (McNaughton et al., 2011). However, 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 screening (Chew et al., 2004, Morris et al., 2006). Consequently, their 

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

άIƻǿ ƻŦǘŜƴ Řƻ ȅƻǳ ƴŜŜŘ ǘƻ ƘŀǾŜ ǎƻƳŜƻƴŜ ƘŜƭǇ ȅƻǳ ǿƘŜƴ ȅƻǳ ǊŜŀŘ ƛƴǎǘǊǳŎǘƛƻƴǎΣ 

ǇŀƳǇƘƭŜǘǎ ƻǊ ƻǘƘŜǊ ǿǊƛǘǘŜƴ ƳŀǘŜǊƛŀƭ ŦǊƻƳ ȅƻǳǊ ŘƻŎǘƻǊ ƻǊ ǇƘŀǊƳŀŎȅέ (Morris et al., 2006) 

ǿŀǎ ŀŘŀǇǘŜŘ ǘƻ άIƻǿ ƻŦǘŜƴ Řƻ ȅƻǳ ƘŀǾŜ ǎƻƳŜƻƴŜ ƘŜƭǇ ȅƻǳ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ƳŜŘƛŎŀƭ 

infoǊƳŀǘƛƻƴΚέ ǿƛǘƘ ǘƘŜ ŀŘŘƛǘƛƻƴŀƭ ŎƭŀǊƛŦƛŎŀǘƛƻƴ ƳƻǾŜŘ ǘƻ ǘƘŜ ƛƴǘǊƻŘǳŎǘƛƻƴ ƻŦ ǘƘŜ ƘŜŀƭǘƘ 

literacy section of the questionnaire. This section of the PALS is illustrated in figure 3.2. 
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Figure 3.2 An illustration of the health literacy section of the PALS questionnaire 

 

3.3.3.3 Patients beliefs about medicines in general  

¢ƘŜ .av ƎŜƴŜǊŀƭ ǎǳōǎŎŀƭŜΣ ǿƘƛŎƘ ŜȄŀƳƛƴŜǎ ǇŀǘƛŜƴǘǎΩ ŎƻƴŎŜǊƴǎ ŀōƻǳǘ ƳŜŘƛŎƛƴŜǎ ŀǎ ŀ 

category rather than considering a specific medicine a patient is taking, was incorporated. 

The meta-analyses did not 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 outside the current meta-analysis (Mårdby et al., 2007, Saks et al., 

2012, Bermingham et al., 2011, Bautista and Jain, 2011, Horne et al., 1999). The 

questionnaire can also give practitioners and researchers valuable information about the 

type of nonadherence a patient is displaying because high scores on the questionnaire are 

associated with unintentional but not intentional nonadherence (Schüz et al., 2011). For 

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. 

 



99 
 

 

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  

vǳŜǎǘƛƻƴǎ ŀŘŘǊŜǎǎƛƴƎ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƳŜƴǘŀƭ ƘŜŀƭǘƘ ŀƴŘ ŜƴƎŀƎŜƳŜƴǘ ƛƴ Ǌƛǎƪȅ ƘŜŀƭǘƘ 

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 meta-analysis. Nonetheless the direction of the relationship between the two 

variables was clear. However, when identifying mental illness as an indicator of 

nonadherence it was decided to ask about depression and other mental illness separately 

to reflect the different levels of confidence associated with each. This will allow the 

relative contributions of each question to be assessed and prevent the less well known 

association between mental illness and nonadherence confounding the results of the 

question regarding depression. The sensitivity of these questions is acknowledged and so 

to limit the capacity for this item to reduce response 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 lifestyle behaviours were 

also more likely to be adhering to their medication and vice versa. This phenomenon is 

known as the healthy adherer effect (Silverman and Gold, 2011). The 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 challenges. Patients might 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 

ǳƴŘŜǊ ŀ ŎƻǳǊǘ ƻǊŘŜǊΦ ¢ƘŜǊŜ ŀǊŜ ǎƻƳŜ άŘŜƧŜƻǇŀǊŘƛȊƛƴƎέ ǘŜŎƘniques available to limit the 

impacts of these problems (Lee, 1993). However, these techniques all rely upon making it 

impossible to identify whether ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ǊŜǎǇƻƴǎŜ ƛǎ ƎŜƴǳƛƴŜ ƻǊ ŜƭǎŜ ǿƘƛŎƘ ƛƴŘƛǾƛŘǳŀƭ 

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 decision making for individual patients. 

¢ƘŜǊŜ ŀǊŜ Ƴŀƴȅ ǉǳŜǎǘƛƻƴƴŀƛǊŜǎ ƛƴ ŜȄƛǎǘŜƴŎŜ ǘƻ ŜƭƛŎƛǘ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǇŀǘƛŜƴǘǎΩ ǎƳƻƪƛƴƎ 

and drinking habits, and many are produced on an ad-hoc basis (e.g. Magid et al., 2009, 

Reed et al., 2007). Others use a combination of ad-hoc measures and validated tools (e.g. 
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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 Questionnaire (DDQ, Collins et al., 1985) to gauge 

ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŘǊƛƴƪƛƴƎ ƘŀōƛǘǎΦ IƻǿŜǾŜǊΣ ǘƘŜ ŎƻƳǇƻǎƛǘƛƻƴǎ ƻŦ ǘƘŜǎŜ ǉǳŜǎǘƛƻƴƴŀƛǊŜǎ ŀǊŜ 

similar. They attempt to assess the frequency of engagement in the activity, and the 

extent to which the behaviour is carried out when 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 smoking question. These items were based on the 

approach taken for a health survey for England conducted by the NHS (Craig and Hirani, 

2010). However, face validity piloting indicated that this split made the question 

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 format. Considering 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. They will also be given the option to 

indicate that they do not drink alcohol or smoke. 
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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 widely used measures of stress. The Holmes and Rahe Social 

Readjustment Rating Scale (1967) tallies the number of stressful life events experienced 

over the past 6 months. The greater the number of stressful life events, then the greater 

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 meta-analyses and elsewhere is the Perceived Stress Scale (PSS, 

Cohen et al., 1983). The scale comes in three versions with 14, 10 and 4 items. Although 

the four item version loses some internal consisǘŜƴŎȅ ǿƛǘƘ /ƻƘŜƴΩǎ ʰ ŘǊƻǇǇƛƴƎ ŦǊƻƳ лΦту 

to 0.60 from the 10 to four item version (Johnston et al., 1995), the 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., 2010). Given the space constraints present the four item version of the PSS 

was deemed to be the most appropriate measure of stress available. The PSS-4 is shown 

as presented on the WAMS questionnaire in figure 3.5. 

 

 

Figure 3.5 An illustration of the PSS-4 as presented on the WAMS questionnaire 

 

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 meta-analyses was rejected for being too long with 65 

separate items in the full scale and 30 items in the short scale (McNair et al., 1989). For 

similar reasons, the Symptom Check List ς 90 was rejected for taking up to 15 minutes to 

complete. Furthermore, neither scale was freely available for public use. 
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¢ƘŜ ǘƘǊŜŜ ǎŎŀƭŜǎ Ƴƻǎǘ ƻŦǘŜƴ ǳǎŜŘ ƛƴ ŎƭƛƴƛŎŀƭ ǇǊŀŎǘƛŎŜ ŀǊŜ .ŜŎƪΩǎ 5ŜǇǊŜǎǎƛƻƴ LƴǾŜƴǘƻǊȅ (BDI, 

Beck et al., 1961), the Hospital Anxiety and Depression Scale (HADS, Zigmond and Snaith, 

1983) and the Patient Health Questionnaire (PHQ, Spitzer et al., 1999). The BDI is a 21 

item questionnaire, which has seen extensive usage and possesses a strong psychometric 

profile (Beck et al., 1988)Φ IƻǿŜǾŜǊΣ .ŜŎƪΩǎ ǎŎŀƭŜ ŜȄŀƳƛƴŜǎ ōƻǘƘ ǘƘŜ ǇƘȅǎƛŎŀƭ ŀƴŘ 

psychological symptoms of depression. This means that when administered to patients 

with a chronic illness the results of the BDI are confounded by symptoms of illness being 

falsely ascribed to depression (Moore 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 symptoms of other diseases (Steer et al., 1999), however, like all versions of the 

BDI it 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 depression (Herrmann, 1997). 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 physical and depressive symptoms (Kroenke et al., 2001). A further 

advantage of the PHQ over the HADS lies 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 burden (Kunik et al., 2007). This version is composed 

of a two item depression screen (Whooley et al., 1997), and three item anxiety screen. 

The demonstrated clinical usefulness, shortness 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 PHQ-5 to a format more 

akin to the PHQ-9 and to detect more 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 that indicating pathology, the response set has been modified from 

ŀ ŘƛŎƘƻǘƻƳƻǳǎ ΨȅŜǎκƴƻΩ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ  ŦƻǳǊ Ǉƻƛƴǘ ǎŎŀƭŜ ƻŦ ǘƘŜ tIv-9 which concerns 

Ƙƻǿ ƻŦǘŜƴ ǇŀǊǘƛŎǳƭŀǊ ŜƳƻǘƛƻƴŀƭ ǎǘŀǘŜǎ ƘŀǾŜ ōŜŜƴ ŜȄǇǊŜǎǎŜŘ ŦǊƻƳ Ψƴƻǘ ŀǘ ŀƭƭΩ ǘƻ ΨƴŜŀǊƭȅ 
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ŜǾŜǊȅ ŘŀȅΩΦ ¢ƘŜ tIv-5 as adapted is 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 PHQ-5 as presented on the WAMS questionnaire 

 

3.3.3.6 Patient adjustment to medications  

A number of indicators identified via meta-analysis as being associated with adherence 

ǿŜǊŜ ǊŜƭŀǘŜŘ ǘƻ ǇŀǘƛŜƴǘǎΩ ŀōƛƭƛǘȅ ǘƻ ƛƴǘŜƎǊŀǘŜ ǘƘŜƛǊ ƳŜŘƛŎƛƴŜǎ ƛƴǘƻ ǘƘŜƛǊ ƭƛǾŜǎΦ ¢ƘŜǎŜ 

ǾŀǊƛŀōƭŜǎ ǿŜǊŜ ǇŀǘƛŜƴǘǎΩ ŜȄǇŜǊƛŜƴŎŜǎ ƻŦ ǎƛŘŜ ŜŦŦŜŎǘǎ ŀƴŘ ǇƻǎƛǘƛǾŜ ōŜƭƛŜŦǎ ŀōƻǳǘ ƳŜŘƛŎƛƴŜǎΣ 

self-efficacy for medicines, 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 about and experiences with medicines 

In line with the work of Horne et al. (1999) it was found that important indicators of 

medication adherence were 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 side-effects. The Beliefs about 

Medicines Questionnaire (.avύ ƛǎ ƻƴŜ ǎŎŀƭŜ ǿƘƛŎƘ ŀǎǎŜǎǎŜǎ ǇŀǘƛŜƴǘΩǎ ōŜƭƛŜŦǎ ŀōƻǳǘ ǘƘŜƛǊ 
































































































































































































































































































































































































































































































































































































































































