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Abstract

This paper introduced the content, compilation process, reliability and valid-
ity, scoring method of the evaluation tool for patients’ medication compliance
at home and abroad, and reviewed the research progress of the tool. The
evaluation method, dimension, scoring method, evaluation content and appli-
cation scope of the tool were compared, so as to provide reference for nurses to
comprehensively and accurately evaluate patients’ medication status.
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1. Introduction

The World Health Organization (WHO) defines adherence as: Compliance with
the recommendations of healthcare providers, including doctors, nurses and
other health managers, for taking medications, making diet and lifestyle adjust-
ments, and compliance with medication for chronic diseases in developed coun-
tries is only about 50% [1], according to the WHO. This indicates that poor me-
dication compliance is a universal problem. Patients’ poor medication com-
pliance is affected by multiple factors, including patients’ cognition of the dis-
ease, medical supervision of patients’ medication use, drug use plan, educational
background, social background, medical conditions, physiological and psycho-
logical factors, etc [2] [3]. Poor medication compliance behavior will not only
have a multi-faceted impact on the disease, for example, it can affect patient
prognosis, shorten the health span and reduce the quality of life of patients. It
may also increase medical interventions, which may lead to an increased risk of

adverse drug reactions and drug interactions [4]. Previous studies have shown
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that non-adherence to medication may lead to 48% death in patients with asth-
ma, 80% increased risk of death in patients with diabetes, and a 3.8-fold in-
creased risk of death after heart attack in patients [5]. Poor medication adhe-
rence causes an annual economic loss of 125 billion euros in the European Un-
ion [6]. Therefore, early and accurate evaluation of medication compliance and
intervention of poor compliance are of great significance in improving the prog-
nosis of patients. Due to the different research objects, there may be differences
in the influencing factors. This article reviews the assessment tools of patients’
medication compliance, so as to provide a reference for clinical evaluation of pa-

tients’ medication.

2. Medication Compliance Evaluation Tool
2.1. Morisky Medication Adherence Scale (MMAS)

Morisky Medication Adherence Scale was developed by Morisky et al [7] in
1986 to evaluate the medication adherence of hypertensive patients with 4 items.
Dai Junming et al [8] introduced the Chinese version of MMAS-4 into China in
2000. Chinese scholar Xu Weihua [9] tested the reliability and validity of the
4-item scale in 2007, and the Cronbach a coefficient of the scale after the test
was 0.749, indicating that the internal consistency was good. The 8-item scale
was revised on the basis of the 4-item scale in 2008 [10]. It is widely used abroad
to measure medication adherence of patients with hypertension, heart failure,
diabetes and so on, and has been applied in Portugal [11], South Korea [12],
Greece [13] and other countries. The 8-item scale was translated into Chinese by
Si Zaixia et al [14] and has good reliability and validity in the test of patients
with warfarin anticoagulation after mechanical valve replacement. The Chinese
version of MMAS-8 contains a total of 8 items, of which the answers to items 1
to 4 and 6 to 7 are “yes” and “no”. A “no” is worth 1 point, and a “yes” is worth 0
points. Item 5 is the reverse score, the answer “yes” is worth 1 point, answer
“no” is worth 0 points; The answers for item 8 were “never” (1.00), “occasional-
ly” (0.75), “sometimes” (0.50), “often” (0.25) and “all the time” (0). Linker’s
5-level scoring method was adopted. The full score on the scale was 8 points. A
score < 6 was classified as low compliance, and a score < 6 was classified as me-
dium compliance. A score of 8 was classified as high compliance. Yu Ji [15] used
the Chinese version of the 8-item scale to investigate the drug use of elderly pa-
tients with chronic diseases, and the results showed that clinical pharmacists
took MMAS-8 as the starting point to carry out the whole process of pharma-
ceutical care, which could not only increase patients’ understanding of drugs and
diseases, but also improve the compliance and effectiveness of drug treatment.
Among them, the Chinese version of the 8-item scale has been widely used in
China, and is often used to investigate the medication compliance of children
with acute leukemia [16], chronic myeloid leukemia [17], HIV/AIDS [18], young
and middle-aged inflammatory bowel disease (IBD) [19], and elderly coronary
heart disease during the hospital-family transition period [20].
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2.2.12-Item MAS (12-Item Medication Adherence Scale)

The 12-item MAS is a scale developed by Haruka ef a/ [21]. To understand the
long-term adherence of patients with chronic diseases to medication, which in-
cludes four dimensions: medication adherence, medication cooperation with
medical staff, willingness to acquire and use medication knowledge, and wil-
lingness to integrate medication into one’s life. There are 12 items in total, and
each item adopts the Likert 5-level scoring method, with 1 point for “never”; 2
points for “less”; “Sometimes” is worth 3 points; “Often” is worth 4 points; “Al-
ways” counts for 5 points, where entry 12 is scored in reverse. The scale is scored
on a scale of 12 to 60 points, with higher scores indicating better medication ad-
herence. Chinese scholar Zhang et al. [22] sinicized the scale in 2021 and verified
it in patients with nonvalvular atrial fibrillation. The results showed that the
content validity of the total volume table was 0.950, the Cronbach’s a coefficient
of the total volume table was 0.802, and the retest reliability was between 0.763
and 0.828, indicating good internal consistency of the scale. The scale can be
used as an evaluation tool for medication compliance in patients with AF. Zhou
[23] and Zhan [24] respectively tested the reliability and validity of this scale in
patients with hypertension and coronary heart disease (CHD). The results
showed that 12 items MAS had good reliability and validity, and could be used
as an effective tool to evaluate the drug compliance of patients with hypertension
and CHD. It is widely used in Canada [25] and Japan, and Japanese scholars [26]
used it to investigate the medication adherence of elderly people over 65 years
old. The results show that the medication adherence of elderly patients is related
to good communication with doctors. The Arabic version also has good reliabil-
ity and validity [27], and the scale understands patients’ willingness to use drugs
from multiple dimensions. However, in view of the characteristics of long-term
medication for chronic diseases, the medication environment (such as whether
there is family supervision) may also affect patient compliance. Due to the mod-
erate number of items, strong operability and wide range of dimensions, it is

widely used in clinical practice.

2.3. The Medication Adherence Estimation and Differentiation
Scale (MEDS)

A medication adherence measurement method for patient selfmeasurement was
developed by Athavale Equals [28] in 2018, consisting of 16 items in 5 dimen-
sions. Divided into worry about side effects (4 items), worry about drug addic-
tion (2 items), worry about drug cost (2 items), lack of drug demand (4 items),
and unintentional noncompliance (4 items). The scale adopts Likert -level scor-
ing method, with 1 point for “never”; “Occasionally” counts for 2 points; “Some-
times” is worth 3 points; “Often” is worth 4 points; “Always” counts for 5 points,
with a total score of 16 to 80, and the higher the score, the worse the compliance.
Cronbach’s a coefficients for the five dimensions were 0.82, 0.87, 0.93, 0.91, and

0.85, respectively. Zou et al. [29] sinicized the scale in 2022 and investigated pa-
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tients with gastroesophageal reflux disease, and the results showed that the total
Cronbach’s a of the scale was 0.888, the test-retest reliability was 0.950, and the
content validity index was 0.97. The results indicated that the Chinese version of
MEDS has good reliability and validity, and can be used for the evaluation and
measurement of medication compliance of patients with gastroesophageal reflux

disease in China, but it is rarely used in China.

2.4. Medication Adherence Rating Scale (MARS)

MARS was developed by Thompson et al [30] on the basis of the Medication
Attitude Scale (DAI) [31] and the Medication compliance Questionnaire, which
is composed of two subscales, divided into the Subjective Response Scale and the
Medication Adherence Scale, and includes a total of 10 self-report instruments, 1
- 4 items to assess medication adherence behavior, and 5 - 8 items to assess an
individual’s attitude towards taking drugs. 9 - 10 items assessing the adverse ef-
fects of medications are indicated by selecting “yes/no” with a total score on a
scale of 0 to 10, with a total score of 26 indicating good adherence, and higher
scores indicating higher medication adherence, suitable for assessment of medi-
cation adherence in patients undergoing psychotherapy. Cronbach’s a coeffi-
cient is 0.800. The Sinicization of the scale by Kao ef al [32] included 10 items,
of which the 7th and 8th items were inversely scored, and the other items were
selected as “No” for 1 point, the higher the score represented the better the pa-
tient’s medication compliance, the reliability of the subjective response scale and
the drug compliance scale were 0.719 and 0.715, respectively, and the Cron-
bach’s a coefficient of the total scale was 0.72, with good internal consistency.
The scale is also widely used in children and parents with epilepsy, ADHD [33],
diabetes mellitus [34], asthma [35], and others. The scale is a dichotomous scale,
and the answers provided are two mutually exclusive answers. Therefore, sub-
jects may encounter situations in which neither of the two answers is consistent
and choose one of the answers during the self-assessment process, which may

lead to inaccurate results reported.

2.5. Beliefs about Medicines Questionnaire (BMQ)

This scale is a tool developed by British scholar Horne [36] in 1999 to investigate
the beliefs of patients with chronic diseases about taking medicines. The scale
includes two dimensions of Specific-Necessity and Specific-Concerns, with 5
items in each dimension, all of which are scored by the Likert 5-level scoring
method, with 1 point for each item from “strongly disagree”. 2 points for “dis-

», <«

agree”; “Not sure” is worth 3 points; “Agree” is worth 4 points; “Strongly agree” is
worth 5 points, each dimension is scored by the total number of points/entries,
and the final score ranges from 1 to 5 points. The higher the score, the higher the
patient’s perceived necessity (or concern) of taking medicine. Cronbach’s a coef-
ficients were 0.74 and 0.63. According to Lu et al [37], the Cronbach’s a coeffi-

cients of the two dimensions of medication necessity and medication concern on
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BMQ in the Chinese version were 0.813 and 0.706, respectively. The retest relia-
bility was 0.743 and 0.786, respectively, indicating good internal consistency of
the scale. Fu et al [38] used to investigate the compliance of prophylactic drugs
in patients with cerebral infarction. The results showed that the compliance of
cerebral infarction patients with secondary preventive drugs was low, so mul-
ti-faceted intervention including psychological nursing, drug education and reg-
ular telephone follow-up, in order to improve the compliance of cerebral infarc-
tion patients with secondary preventive drugs. Two questionnaires show that
[39] [40] Croatian patients with early breast cancer and Polish patients with
multiple sclerosis have significant differences in the first dimension, which indi-
cates that such patients pay more attention to the necessity of drug use and less
attention to the adverse reactions or other concerns of drug use. Therefore,
when health education is carried out for such patients, we should focus on the
necessity of medication education; In domestic and foreign research, the scale
has good application effects in different research objects, so it is more used in

clinical investigation.

2.6. Test of the Adherence to Inhalers (TAI)

TAI a patient-self-rating scale developed by Plaza [41] in 2016, can not only be
used to identify types of poor medication adherence in COPD and asthma pa-
tients, but also to further plan appropriate interventions and correct inadequate
medication use, and has been validated with good reliability and validity in Eu-
ropean populations [42] [43]. The scale consists of 10 items, among which items
1 to 5 are “sporadic dimension”, indicating that poor patient compliance is an
accidental behavior, items 6 to 10 are “intentional dimension”, indicating that
poor patient compliance is an intentional behavior. Likert 5-level scoring me-
thod is adopted for all items in the scale, with 1 representing always and 5
representing never. The total score is 10 to 50 points, the higher the score, the
more likely it is to be, the better the medication compliance of the patient. Mend
[44] carried out the Handiization of the scale and verified the chronic airway
disease population in China. Cronbach’s a coefficient and retest reliability of the
scale were 0.843 and 0.884, indicating good reliability and validity. Yang [45]
was used to investigate the status of medication compliance of COPD patients
and its influencing factors, the measured reliability was 0.724. This indicates that
the scale has good reliability and validity in patients with chronic airway diseases
in China, and can be further applied in such people, but there is a lack of valida-
tion in other diseases. This scale was developed late and is rarely used at home

and abroad.

2.7.19-Item Rheumatic Medication Adherence Questionnaire
(CQR-19)

CQR-19 is a questionnaire prepared by KLERK et al [46] to understand the
compliance of patients with anti-rheumatic drug therapy. The questionnaire has
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good reliability and validity and is widely used in patients with rheumatism. Zhu
et al. [47] carried out a sinicization of CQR-19, and the answer adopted the Li-
kert 4-level scoring method: “totally disagree” is 1 point; 2 points for “disagree”;
“Agree” is worth 3 points; “Strongly agree” is worth 4 points; Items 4, 8, 9, 11, 12
and 19 were scored in reverse, CCQR score (the sum of scores for each item
-19)/0.57, the higher the score, the better the compliance of patients with rheu-
matism, and the retest reliability after sinicization was 0.994. Later scholars re-
vised the CQR-5 of 5 items on this basis, and the revised scale Cronbach’s a was
0.84, showing good internal consistency [48]. However, there is no Chinese ver-
sion of the 5-item version, and the two versions are rarely used in China at

present.

2.8. Adherence to Refills and Medications Scale (ARMS)

The ARMS is an adherence scale developed by Kripalani et al [49] for patients
with chronic diseases at a low literacy level. The scale is divided into two dimen-
sions, involving taking medications according to prescription and regularly sup-
plementing medications, with a total of 12 items, all of which adopt the Likert
4-level scoring method (never = 1, sometimes = 2, often = 3, always = 4). The
12th item is reverse scoring, with a total score ranging from 12 to 48 points.
Score > 16 points indicates poor compliance, <16 points indicates good com-
pliance, which is widely used in foreign countries. Wu et al [50] verified and op-
timized the Chinese version of the 10-item ARMS scale in diabetes patients.
Compared with the 12-item Chinese version of the optimized 10-item ARMS
scale, the Cronbach’s a reliability of the 10-item ARMS scale was 0.738, and the
Cronbach’s a reliability of the 12-item ARMS scale was 0.731. Therefore, the
Chinese version of the 10-item ARMS scale has better internal consistency relia-
bility. The 10 items of the scale after cultural adjustment are more suitable for
chronic disease patients in China. However, the two versions of the scale are

rarely used in domestic studies and lack validation in patients with other diseases.

3. Comparison of Assessment Tools
3.1. Comparison of Basic Situation

With the deepening of research, the medication adherence of different research
objects has been gradually paid attention to at home and abroad, and the tools
for measuring medication adherence have gradually increased. The above 8 me-
dication adherence assessment tools are all self-rating scales. Among them, 12
items of MAS and MEDS were multi-dimensional structure scales. The dimen-
sions of MEDS included worry about drug side effects, drug cost, etc. MARS can
be used to measure medication adherence behavior, as well as individual attitude
to taking medication and assess the adverse effects of medication. The assess-
ment content is extensive and takes into account all factors, which is more com-
prehensive than the other six assessment tools. In terms of scoring methods, re-
verse questions were added to the 12-item MAS, CQR-19, MMAS-8, ARMS and
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MARS, which made it more convenient to know whether patients seriously un-
derstood the questions and made objective evaluation and improved the content

validity.

3.2. Comparison of Application Situations

Foreign countries took the lead in studying patients’ medication compliance, so
the number of assessment tools gradually increased. The above 8 tools were all
introduced into China by Chinese scholars. Among them, TAI and CQR-19
were developed for patients with respiratory diseases and rheumatic diseases re-
spectively, and many countries have conducted reliability and validity tests and
shown good reliability and validity. However, compared with the other general
scales, the scope of use is narrow due to the limitation of research subjects.
Among them, the Morisky Medication Adherence Scale and Medication Adhe-
rence Ratio Scale (MARS) have higher usage and wider applicationrange than
other general scales. However, in terms of study population, they mainly focus
on large base population, such as inpatients and outpatients, and there may be
bias due to the heterogeneity of research subjects. Such scales need to be vali-

dated in a wide range of patients and study sites.

4. Summary and Suggestions

Foreign medication compliance assessment tools are relatively abundant, in-
cluding special assessment tools for patients with diabetes, inhalation therapy,
rheumatism, etc., while domestic use of assessment scales is relatively scarce.
The self-assessment method of patient compliance is fast, simple and low in cost.
Medical personnel can obtain the recent medication information of patients only
by asking patients, including face-to-face inquiries and questionnaires. However,
this method still has some shortcomings. Patients may conceal or cheat when
reporting medication information to medical personnel, or deliberately beautify
their medication situation to avoid criticism or other concerns from medical
personnel. At the same time, since the patient is recalling the previous drug in-
formation and then reporting, it cannot be ruled out that the patient has memo-
ry confusion and other subjective errors. Moreover, each subject may have their
own response style, such as a preference for very extreme options, which may
cause errors in the results. In addition, none of the instruments reported the
time required for the survey; The performance of the tool in the study could be
affected by differences in the way the tool was implemented, such as whether the
healthcare staff had been trained in the use of the tool. Therefore, the process of
evaluating patients should be filled in under the guidance of professionals and
after fully understanding each item. Therefore, how to understand patients’ ac-
tual medication situation more objectively and truly still needs to be further ex-
plored. In order to improve the medication compliance of different patients, it is
necessary to build a personalized medication plan, and reasonable drugs should

be combined with correct usage to improve patients’ cognition of the disease and
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drugs used. The same patient may use drugs with multiple usages, such as oral,

inhalation and external use, and the child’s parents have insufficient professional

knowledge of drugs. If necessary, patients can be guided to the pharmaceutical

clinic for more detailed drug education, taking into account various influencing

factors, and developing various forms of drug health education as far as possible

to meet the needs of patients with different disease types, in order to improve the

medication compliance of patients.
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