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Aims: This study aimed to establish the psychometric properties of a questionnaire

measure of patients' adherence to medications to elicit patients' report of medication

use in a variety of clinical samples. The reliability and validity were assessed in

patients with hypertension. Additional analyses were performed on other patient

groups.

Methods: Using a cross-sectional study design, a 10-item version of the Medication

Adherence Report Scale (©Professor Rob Horne) was piloted in two samples of

patients receiving treatment for hypertension (n = 50 + 178), asthma (n = 100) or dia-

betes (n = 100) at hospital outpatient or community clinics in London and the south-

east of England. Following principal components analysis, five items were retained to

form MARS-5 (©Professor Rob Horne). Evaluation comprised internal reliability, test-

retest reliability, criterion-related validity (relationship with blood pressure control)

and construct validity (relationship with patients' beliefs about medicines).

Results: The MARS-5 demonstrated acceptable reliability (internal and test-retest)

and validity (criterion-related and construct validity) in these patient groups. Internal

reliability (Cronbach's α) ranged from 0.67 to 0.89 across all patient groups; test-

retest reliability (Pearson's r) was 0.97 in hypertension. Criterion-related validity was

established with more adherent hypertension patients showing better blood-pressure

control (χ2 = 4.24, df = 1, P < .05). Construct validity with beliefs about medicines

was demonstrated with higher adherence associated with stronger beliefs in treat-

ment necessity and lower treatment concerns.

Conclusions: The MARS-5 performed well on several psychometric indicators in this

study. It shows promise as an effective self-report tool for measuring patients'

reports of their medication use across a range of health conditions.
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1 | INTRODUCTION

Nonadherence to medication is thought to be a major impediment to

achieving optimum outcomes in chronic illness.1,2 The measurement

of patients' adherence to treatment is, however, fraught with difficul-

ties.3 The “gold standard” of adherence measurement is currently

thought to be the use of direct observation therapy or electronic

adherence monitoring.4 However, direct observation of medication

taking is not practical on a long-term basis because it is intrusive and

resource-intensive.3 Whilst electronic adherence monitoring is able to

provide a detailed profile of usage over time,4 the opening of the con-

tainer does not guarantee ingestion of the medication: the dose might

simply be discarded.3 An additional issue is that ethically patients

should be told in advance that their adherence is being monitored.

This awareness of monitoring may cause a temporary change in

behaviour, as the patient modifies their behaviour in the short-term to

match the expectations of the observer, also known as the Hawthorne

effect.5 Importantly, electronic monitors cannot be fitted to many of

the conventional dosage forms and packaging used in practice, limiting

its widespread implementation. Electronic monitoring is also expen-

sive and does not provide information about the reasons for

nonadherence.3,5

Nonadherence may be a complex set of behaviours with both

intentional and unintentional causes. Unintentional nonadherence

occurs when the patient wants to adhere but is unable to because

they lack capability or resources (eg, lack of understanding of instruc-

tion or forgetting to remember the treatment). Intentional non-

adherence occurs when the patient decides not to follow the

recommendations. It is best understood in terms of the perceptual

factors (eg, beliefs and preferences) influencing motivation to start

and continue with treatment.6 There is evidence demonstrating the

utility of this approach in explaining nonadherence across several

conditions and types of nonadherence behaviour.7 Although some

measures, such as the Morisky Medication Adherence Scale (MMAS),

capture data on intentional and unintentional nonadherence, most

current methods for assessing adherence are typically not able to cap-

ture the specific types of nonadherent behaviours, for example differ-

ences between unintentional forgetting versus intentionally missing

or reducing doses.4,5

The simplest and easiest way to obtain information is patient self-

report of adherence, which is an inexpensive and convenient method

of adherence assessment in naturalistic studies and clinical practice.3

However, whilst self-report adherence questionnaires can be an inex-

pensive and practical alternative to electronic adherence monitoring,

there are several limitations with existing questionnaires which may

affect the accuracy of adherence reporting from patients. Patients

may exaggerate their adherence if they believe that reports of non-

adherence will disappoint their health provider.8 Importantly, the

wording of questionnaire items may discourage accurate reports of

adherence behaviours. For example, if nonadherence is described as

“careless” or “sloppy” behaviour, this could be misinterpreted by the

respondent as judgmental and increase their reluctance to truthfully

report nonadherent behaviour. Lastly, errors in reporting can occur if

questionnaire items combine reports of nonadherence with reasons for

nonadherence. For example, a statement such as “I take less medica-

tion if I am feeling better” may be difficult for the patient to interpret:

how should the patient respond if they take less medication, but not

because they feel better? This use of “double-barrel” questioning can

reduce the accuracy of self-report9 yet it is often used in self-report

adherence measures.8,10 Stirratt et al noted that within hypertension

alone, at least five questionnaires include at least some items which

evaluate reasons for nonadherence as well as measures of

medication-taking.8 Most current measures have also been primarily

developed for the research setting, thus often have not considered

the time required for completion in everyday clinical practice.11

The National Institutes of Health (NIH) Adherence Network

recently released a paper on the use of self-report medication adher-

ence measures.8 The report acknowledges the advantages of using

self-report in clinical practice – such as speed and efficiency – and

produced a set of recommendations on how to increase the quality of

self-report, which included using validated scales, developing the

questionnaire based on proper constructs and wording the question-

naire to reduce social desirability bias. There is a need for validated

self-report measures that are easy to administer but meet quality

requirements to ensure accurate self-reported adherence.

The Medication Adherence Report Scale-10 (MARS-10, ©Profes-

sor Rob Horne)12,13 is a 10-item self-report adherence scale which

assesses both intentional (“I avoid using it if I can”) and nonintentional

nonadherence (“I forget to use it”). It is designed to address some of

the limitations of self-report measures minimising social desirability

What is already known about this subject

• Medication nonadherence is a significant problem that

prevents the achievement of optimum outcomes in

patients with long-term conditions.

• While electronic adherence monitoring is considered the

gold-standard method to assess adherence, its high costs

and lack of information regarding the types of non-

adherence (intentional or unintentional) means that there

is a still a need for valid and reliable methods for captur-

ing patient self-reports.

What this study adds

• This study demonstrated the reliability and validity of a

questionnaire designed to elicit self-report use of

medications.

• The five-item Medication Adherence Report Scale

(MARS-5) shows promise as an effective tool for

assessing adherence, identifying patients reporting low

adherence and the specific types of nonadherence

behaviours (eg, forgetting, deliberately missing doses).
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bias and setting a tone where nonadherence is considered normal.8

While the questionnaire has been shown to be reliable in predicting

nonadherence across several conditions,12,14 the current study

assesses the validity and reliability of a shorter number of items for

clinical utility. Whilst there have been studies utilising a shorter form

of MARS, based on an initial validation study in asthma patients by

Horne and Weinman12 these have shown variability in its reported

accuracy in various conditions,15,16 or have focused on validation in

other languages or countries.17,18 The Medication Adherence Report

Scale (MARS-5, ©Professor Rob Horne) – a shorter form of MARS-10

– comprises items which describe a range of nonadherent behaviours,

with items phrased in a nonthreatening and nonjudgmental way to

normalise nonadherence, and a response scale that allows the

categorisation of patients in terms of their position along the “adher-

ence dimension” rather than on the basis of a “yes/no” or “high/low”

dichotomous response, thus providing more detail and differentiation

between individuals.

The aim of the present study was to establish the psychometric

properties of the MARS-5 in a variety of clinical settings by testing

reliability, criterion-related validity and construct validity.

2 | METHOD

The validity and reliability testing of this questionnaire was conducted

using a historical dataset collected using a cross-sectional study

design as described below.

2.1 | Participant recruitment

2.1.1 | Hypertension

Participants with hypertension were recruited and comprised two

groups: Hypertension A and Hypertension B. These two groups were

approached to increase the variation in the sample as it was

hypothesised that patient characteristics may differ between the two

clinics. Patients were included if they were 18 years and over and had

hypertension as a primary diagnosis. The Hypertension A group

consisted of consecutive hypertensive patients attending the

thrice-weekly cardiology outpatient clinics of two consultant cardiolo-

gists at two district general hospitals in south-west London. The

target number to recruit for this sample was 50. For the Hypertension

B group, consecutive attendees at a weekly hypertension clinic in a

London teaching hospital were approached by a trained researcher

and invited to take part in a study of “patients' views about high blood

pressure and its treatment”.

2.1.2 | Asthma

Participants with asthma were recruited to ensure the properties of

MARS-5 could be tested across other conditions. The Asthma group

comprised 100 participants recruited consecutively from attendees at

asthma clinics in two general practitioner surgeries in Sussex. Patients

were eligible to take part if they were given a clear diagnosis of

asthma (obtained from the medical notes) and had been on regular

preventer medication (inhaled corticosteroids) for a period of at least

1 month prior to attendance at the clinic.

2.1.3 | Diabetes

The Diabetes group (n = 100) was recruited as part of a wider study at

three teaching hospitals and nine nonteaching hospitals in the

south-east of England. The sample consisted of patients treated with

oral antihypoglycaemic agents.

2.2 | Sample size

The sample size recommendations vary for validation studies, but is

usually based on the item:subject ratio.19 A “rule of thumb” of at least

10 participants per scale item has been previously been suggested20

therefore for this study we aimed to recruit at least 50 participants

for each condition to validate the five-item MARS-5.

3 | DATA COLLECTION

3.1 | Instruments

Participants were invited to complete a brief questionnaire on

baseline demographics and the MARS-5. In the Asthma and Diabetes

groups, participants completed an additional questionnaire, the Beliefs

about Medicines Questionnaire (BMQ)21 (see Psychometric

Evaluation of MARS-5 section below).

3.2 | Procedures

All participants were invited to self-complete the questionnaires and

return them to the researchers at the time of recruitment as described

below.

Hypertension A: Participants who agreed to take part were seen

by the researcher after their appointment with their consultant. The

researcher completed demographic data and details of the patient's

current medication, after which the patient completed the MARS-5

questionnaire. This group was invited to complete the questionnaire

a second time at home 2 weeks after the initial approach at the

outpatient clinic to evaluate test-retest reliability (see Reliability

section below).

Hypertension B: Patients were invited to participate by a trained

researcher or member of the hospital/clinic staff. Questionnaires were

completed by patients in the hospital outpatient or community-based

clinic.
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Asthma: A trained researcher invited patients to participate in a

study of “patients' views about asthma and its treatment”. Participants

completed the questionnaire while waiting to see the practice nurse

or doctor.

Diabetes: Data from a convenience sample were collected by

24 pharmacy graduates undertaking their pre-registration training

within the hospitals. Each was asked to collect data from at least five

consecutive patients attending a diabetes outpatient clinic. Patients

were invited to take part and complete the questionnaires while

waiting for their clinic appointment.

3.2.1 | Item pool and scoring: Development of
MARS-5

The MARS-10 questionnaire consists of 10 items (see Table 1)

designed to elicit patients' reports of nonadherence, an approach that

has been validated in previous studies.8,22 In order to diminish the

effects of self-presentational bias on reports of adherence, the follow-

ing statement prefaced the list of items: “Many people find a way of

using their medicines which suits them. This may differ from the instruc-

tions on the label or from what their doctor had said. Here are some ways

in which people have said they use their medicines. For each statement,

please tick the box which best applies to you” (©Professor Rob Horne).

Adherence was measured using a continuous scale rather than as

a dichotomous division into adherent/nonadherent categories.

Participants were asked to rate the frequency with which they

engaged in each of the adherence-related behaviours on a five-point

scale, where 5 = never, 4 = rarely, 3 = sometimes, 2 = often and

1 = always. Scores for each item were summed to give a total score,

with higher scores indicating higher levels of reported adherence.

Principal components analysis (PCA) was performed on data

pooled from all three patient samples to establish a coherent set of

items measuring a single construct and to allow a subset of the original

item pool to be selected to form a parsimonious measure. The PCA

indicated that the data were adequately modelled with three factors

and that the first factor was unambiguously associated with five items

(see Table 1). Item 3 (“I avoid taking it when I can”) was found to load

on all three factors and was therefore not considered to be unambigu-

ously associated with the first factor. Items 10, 6, 8, 5 and 4 were

selected to form a short form consisting of five items. This shortened

form of MARS-10, ie, the MARS-5 scale, was used for subsequent psy-

chometric evaluation. MARS-5 follows the same structure as MARS-10

and asks respondents to rate the frequency with which the five

different medication-taking behaviours occur, scoring each item on a

five-point scale (5 = never, 4 = rarely, 3 = sometimes, 2 = often, 1 = very

often), with higher scores indicating higher reported adherence.12

4 | DATA ANALYSIS: PSYCHOMETRIC
EVALUATION OF MARS-5

4.1 | Reliability and validity testing

The MARS-5 questionnaire was evaluated in terms of its reliability

(internal consistency and test-retest reliability) and validity (criterion-

related and construct validity) using data from the Hypertension A

and B groups. Additional analyses were also performed on the other

patient groups.

4.2 | Reliability

Reliability refers to whether a questionnaire is measuring what is

intended in a reproducible manner and can be assessed in several

ways.23 Internal consistency estimates the extent to which items within

a scale are assessing a single construct and is assessed by computing a

Cronbach's α coefficient. The internal consistency of the MARS-5 was

calculated for all of the diagnostic groups comprising the study sample.

Test-retest reliability refers to the likelihood that a given measure

will yield the same description of a given phenomenon if that mea-

surement is repeated at a later date. This was assessed using the

Hypertension A group, as described in the Procedures section above.

4.3 | Validity

Validity refers to whether the questionnaire measures what it intends

to measure.23 Two types of validity were examined in this study: crite-

rion and construct. Criterion-related validity refers to the degree of

agreement between scores on a questionnaire and some independent,

nontest criterion. The criterion for the hypertension sample was a mea-

sure of blood pressure control, involving patients from the Hyperten-

sion B group. Patients were classified as (a) “high adherers” or “low

adherers”, using the median value of the MARS-5 data as a cut-off

point, and (b) within or outside the target range of blood pressure as

specified by their consultant according to the mean of their three most

recent measurements of blood pressure. A chi-square analysis was

TABLE 1 Structure matrix for the principal components factor
analysis of the MARS-5 item pool

Item
number

Description of

adherence-related
behaviour

Factor
1

Factor
2

Factor
3

10 I take less than instructed 0.81 0.44 0.28

6 I stop taking it for a while 0.81 0.14 0.30

8 I miss out a dose 0.77 0.28 0.28

5 I alter the dose 0.74 0.33 0.19

4 I forget to take it 0.73 0.03 0.28

3 I avoid taking it if I can 0.69 0.32 0.61

7 I take it exactly as prescribed 0.12 0.84 –0.12

2 I take it regularly every day 0.38 0.75 0.32

1 I take it only when I need it 0.25 0.00 0.90

9 I take more than instructed 0.45 0.56 0.58

Bold numbers indicate the highest loading for that factor.
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conducted to examine the association between self-reported adherence

and blood pressure control. It was predicted that patients classified as

“high adherers” would be significantly more likely to be within range in

terms of their blood pressure than those classified as “low adherers”.

For the Asthma and Diabetes samples, criterion validity was more

difficult to evaluate as obtaining measures of asthma and diabetes con-

trol, respectively, were deemedmore intrusive and practically more dif-

ficult. As such, construct validity was used to assess validity in these

samples. Construct validity is demonstrated by linking the attribute that

is being measured in a questionnaire with another attribute via a partic-

ular hypothesis or construct.23 This was assessed in terms of relation-

ships between scores on MARS-5 and the beliefs that patients held

about their medication in the Asthma and Diabetes groups. Previous

research has shown that levels of adherence are related to beliefs about

the personal necessity of prescribedmedication and concerns about tak-

ing it. Specifically, stronger necessity beliefs are associated with higher

adherence and greater concerns are linked to lower adherence.7,14

These beliefs were examined in the present study using Beliefs about

Medicines Questionnaire (BMQ-Specific).12,21 The BMQ Specific com-

prises two scales: a Necessity scale assessing beliefs about personal

need for prescribed medicines and a Concerns assessing medication

concerns. Each scale comprises five items that are scored on a Likert-

type scale, where 1 = strongly disagree, 2 = disagree, 3 = uncertain,

4 = agree and 5 = strongly agree. Higher scores indicate stronger beliefs

in the necessity of medication and greater concerns about taking it. The

BMQ has shown good reliability and validity in a range of chronic ill-

nesses.21 It was predicted that higher MARS-5 scores would be associ-

ated with stronger necessity beliefs and lower MARS-5 scores would

be associated with stronger concerns.

4.4 | Ethical considerations

As the validation study was conducted using a historical dataset which

was collected as part of routine health service delivery at the time, no

additional ethics approval was deemed to be required.

5 | RESULTS

5.1 | Population characteristics

The MARS-5 was evaluated in four groups of patients (see Table 2 for

sample characteristics). Overall, a high completion rate was achieved

with the questionnaires as described below.

5.1.1 | Hypertension

In the Hypertension A sample, a total of 50 consecutive patients

were recruited, of which 86% (43/50) completed the questionnaire.

In the Hypertension B group, 224 patients were approached and

178 gave consent to participate in the study. Of these, 126 returned

the questionnaires; a completion rate of 71%. In the Hypertension

B sample, there were some missed items on the questionnaires. In

order to overcome the problem of these occasionally missed items,

every scale was scored on a pro rata basis when the patient had

completed 70% or more of the items. Of the 126 questionnaires

returned, 17 had less than 70% of items completed on each scale,

leaving 109 for inclusion in the statistical analyses (49% of the orig-

inal sample).

5.1.2 | Asthma

In the Asthma group, a total of 100 participants were included.

These 100 participants were recruited from 119 approaches, rep-

resenting an acceptance rate of 84%. The number of questionnaires

with fully completed MARS-5 scales in the Asthma group was

98/100 (98%).

5.1.3 | Diabetes

In the Diabetes group, 100 participants were included. The

sample characteristics of each patient group are shown in

Table 1. All participants in this group completed the questionnaires

fully.

5.2 | Psychometric evaluation

5.2.1 | MARS-5 reliability

The MARS-5 showed good internal consistency in all of the patient

groups, with Cronbach's α coefficients of 0.68 (Hypertension A), 0.67

(Hypertension B), 0.84 (Asthma) and 0.89 (Diabetes).

For test-retest reliability testing in the Hypertension A group, a

total of 43 questionnaires were completed and returned. There was a

significant correlation between the MARS-5 scores of the Hyperten-

sion A group recorded at the two time points (r =0.97, P < .001),

indicating excellent test-retest reliability.

TABLE 2 Sample characteristics by patient group

Asthma (n = 100) Diabetes (n = 100) Hypertension A (n = 50) Hypertension B (n = 178)

Gender (%) Male 39 68 62 52

Female 61 32 38 48

Age, years (SD) 49.1 (18.1) 58.2 (15.9) 62.3 (13.4) 53.6 (14.6)
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5.2.2 | MARS-5 validity

Blood pressure measurements were able to be obtained for

63 patients in the Hypertension B sample. The frequency distribution

of patients classified as “high adherers” and “low adherers” as a func-

tion of blood pressure control (within range or out of range) is shown

in Figure 1. As predicted, there was a significant association between

adherence and blood pressure control (χ2 [1, N = 63] = 4.24, P < .05).

Patients in the Hypertension B group who were classified as “high

adherers” were significantly more likely to be within range in terms of

their blood pressure than those classified as “low adherers”.

Correlations between scores on the MARS-5 and those on the

BMQ Necessity and Concerns subscales are shown in Table 3. There

is a significant positive correlation between MARS-5 and BMQ

Necessity scores in the Asthma group, with higher levels of self-

reported adherence associated with stronger beliefs in the necessity

of taking prescribed medication, though correlation for the Diabetes

group was not significant for Necessity scores. There were significant

negative correlations between MARS-5 and BMQ Concerns scores in

the Asthma and Diabetes groups, with lower adherence associated

with stronger concerns about taking the medication.

6 | DISCUSSION

This paper reports on the development and psychometric evaluation

of MARS-5, a practical adherence measure that can be used to iden-

tify patients at risk of nonadherence in a clinical setting. The measure

was shown to have good reliability and validity across three different

long-term conditions: hypertension, asthma and diabetes. MARS-5

performed well on several psychometric indicators, showing good

internal consistency across the range of illness groups and excellent

test-retest reliability among a sample of patients with hypertension.

This is similar to the psychometric measures for the 10-item MARS-

10 questionnaire, which had similar internal reliability values in asthma

(α = 0.85) as seen in our MARS-5 sample (α = 0.84), with higher test-

retest reliability (r = 0.65, P < .001 for MARS-10 vs r = 0.97, P < .001

in this sample).13

Validity was demonstrated in a number of ways. Patients diag-

nosed with hypertension and classified as “high adherers” on the basis

of their MARS-5 scores were more likely to achieve blood pressure

control than those classified as “low adherers” (criterion-related valid-

ity). This is in line with adherence studies in patients with hyperten-

sion which show that individuals with high adherence achieve lower

blood pressure compared to individuals with poor adherence.24

Construct validity was demonstrated in terms of relationships

between MARS-5 scores and the treatment beliefs held by patients

with asthma or diabetes. Consistent with previous findings7,21 lower

adherence was related to stronger concerns about the potential

adverse effects of medication. Higher adherence was associated with

stronger beliefs in the necessity of taking medication for patients with

asthma – a finding in line with the construct validity testing conducted

for the MARS-1013 and also other studies which have looked at the

association of treatment beliefs and adherence in asthma.7,25

Necessity beliefs, however, were not associated with adherence in

those diagnosed with diabetes and treated with oral anti-

hypoglycaemic agents. This finding is consistent with results from

other studies showing that in individuals with diabetes, concerns may

be stronger determinants of adhernece than necessity beliefs.7,26,27

The mechanism behind this is unknown but it could be postulated

that asthma is a more symptom-driven condition compared to

diabetes, which may reinforce the necessity of medication in asthma

to greater extent than in diabetes. However, further work is needed in

this area to understand the associations observed and how the

strength of the relationship between treatment beliefs and adherence

varies across conditions. Higher concerns were associated with lower

adherence in both samples, which is similar to previous reported

findings.7

The MARS-5 may address some of the limitations of existing self-

report measures of adherence to medication.8,11 One of its advan-

tages is that the instructions that precede its items are worded in a

way designed to normalise the reporting of nonadherence, thus

reducing the likelihood of self-presentational bias. To improve the

quality of information provided, the response scale allows patients to

be graded along an adherence dimension in terms of the frequency

with which they engage in nonadherent behaviours, rather than a

dichotomous ‘yes/no’ classification. The current MARS-5 also has

advantages over the existing longer MARS-10 questionnaire as the

shorter length is more practical for use in a clinical setting, without

compromising the reliability and validity of the questionnaire, and still

enabling the user to identify key reasons for nonadherence, which can

serve as a starting point to guide adherence discussions.

TABLE 3 Correlations of MARS-5 scores with BMQ necessity and
concerns scores

Sample BMQ necessity BMQ concerns

Asthma 0.33** –0.30**

Diabetes –0.002 –0.31*

Abbreviations: BMQ, Beliefs about Medicines Questionnaire; MARS-5,

Medication Adherence Report Scale.

*P < .05, **P < .01

F IGURE 1 Bar chart of “high adherers” vs “low adherers” as a
function of clinical outcome (blood pressure within or out of range) in
the Hypertension B group
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6.1 | Practical implications

The testing of MARS-5 in the current study leads to several crucial

implications. For patients scoring low on MARS-5, the pattern of

responses to individual items can indicate whether their poor adher-

ence is largely unintentional (“I forget to take it”) or intentional (eg, “I

take less than instructed” or “I miss out a dose”). This, in turn, can serve

as a guide as to which interventions would be most suitable for

improving their level of adherence. Unintentional nonadherence can

be addressed using a variety of strategies that are designed to act as a

reminder or cue for medicine taking. Examples include electronic

reminders,28 specialised pill packaging29 and tailoring the drug regi-

men to daily routines.30 With regards to intentional adherence, the

correlations between MARS-5 and BMQ scores in the present study

suggest that intentional nonadherence may stem in part from the

patient's beliefs about their medication. For example, the endorse-

ment of the item “I stop taking it for a while” may reflect concerns

about the long-term effects of the medication and the risk of depen-

dence. Counselling-based interventions would seem to be a more

appropriate intervention in this case by offering the patient an oppor-

tunity to discuss any doubts about the effects and effectiveness of

their treatment.6

6.2 | Limitations

Whilst MARS-5 showed good reliability and validity on psychometric

evaluation, there are a few limitations to consider. The evaluation of

MARS-5 was hampered by the lack of an opportunity to examine both

test-retest reliability and the two indicators of validity in all of the ill-

ness groups sampled. Additional research is required to assess these

psychometric properties in a broader range of clinical settings. A fur-

ther limitation was the use of convenience, rather than random, sam-

pling, which may have produced results that were unrepresentative of

the wider patient population. Despite these limitations, our data pro-

vide evidence of reliability and validity, and support the use of the

questionnaire to elicit patients' reports of how they actually use their

medication.

7 | CONCLUSIONS

In summary, MARS-5 performed well on a number of psychometric

indicators and had high internal-reliability across three different illness

groups: hypertension, asthma and diabetes. This data adds to existing

data on the utility of MARS-5 in different countries and settings.

MARS-5 may address some limitations of existing self-report mea-

sures of medication adherence. The questionnaire proved to predict

blood pressure control (whether within range or out of range) in a

sample of hypertensive patients and also demonstrated a significant

association with the treatment Necessity and Concerns scales of the

BMQ. The MARS-5 indicates reasons for poor adherence, which

might assist the selection of appropriate interventions, tailored to

address the specific reasons for nonadherence. Collectively, the

results of this study suggest that MARS-5 is effective at identifying

whether patients are at risk of nonadherence and can also be used to

assess adherence reports over the course of the treatment. Based on

these findings, MARS-5 shows promise as a self-report tool for mea-

suring patients' reports of their use of medication across a range of

illnesses.
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