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Abstract

A 32-Item Japanese Medication Adherence Scale had been developed as a tool for evaluating the
medication-taking behavior of hypertensive patients and predicting therapeutic efficacy, and an
Internet survey of 990 hypertensive patients throughout Japan was performed. As a result, factor
1 “Expectation of pharmacological efficacy” (9 items), factor 2 “Motivation to be self-controlled in
taking medication” (6 items), and factor 3 “Negative feelings about taking medication” (4 items)
were identified, comprising a total of 19 items. The scale was highly reliable. Because it proved
capable of discriminating between the 2 groups with different medication-taking status and blood
pressure, its validity had also been confirmed.
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1. Introduction

Hypertension is a major risk factor for disorders such as coronary artery disease, heart failure, cerebral stroke,
and renal failure, and it is important to keep high blood pressure under control. Essential hypertension, which
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accounts for 90% of cases of hypertension, may be caused by factors including obesity, stress, smoking, alcohol,
and excessive salt intake, in addition to genetic factors [1]. It is standard medical practice to provide health edu-
cation on these factors, as well as drug treatment. However, these factors are heavily dependent on patient self-
care, and many hypertensive patients find it difficult to control their own blood pressure [2].

It is estimated that approximately 20 million men and approximately 17 million women in Japan suffer from
hypertension. The increase in hypertensive patients has also influenced increase of medical expenses. The med-
ical expenses used for the hypertensive disease in 2004 were 1900 billion yen [3]. If inadequately controlled
blood pressure is left untreated and potential future secondary diseases are not prevented, this will be detrimental
not only to individuals but also for society at large.

Recently, the concept of adherence has come into use as an outcome related to medication-taking behavior in
an attempt to describe patient behavior in a holistic manner [4]. Adherence refers to whether patients are capable
of implementing treatment with medication correctly. It is affected by a range of different factors, including the
patient’s own values regarding health, their capacity to understand the disease and its treatment, their attitude to
medication and ability to take medication, and the state of control of their disease [5]. It is suggested that reduc-
ing the number of tablets and the frequency of medications are effective in improving adherence [6] [7]. Re-
search on medication adherence is still in its infancy. In Japan, a scale has yet to be developed for the appropri-
ate measurement of medication-taking behavior in hypertensive patients, while the factors associated with me-
dication adherence have not yet been elucidated. Thus, the aim of this study was to develop a scale to evaluate
adherence among hypertensive patients and confirm the validity and reliability of the new measure.

2. Methods
2.1. Development of the Medication Adherence Measure: Interview to Clarify Factors

After obtaining approval from the ethics committee of the Nagoya City University, patients aged >35 and <80
years who were attending the clinic of the Department of Cardiovascular Medicine as outpatients, were taking
antihypertensive medication, and had consented to participate in this study were invited. Patients with serious
liver or kidney damage, uncontrolled diabetes, or endocrine disorders were excluded. Semi-structured interview
was undertaken to each participant. The contents of the interviews were capacity to take medication, awareness
of medication, what sort of information was given, and his or her behavior toward to taking medication. The 59
subjects included 26 men and 33 women with a mean age of 68.1 + 9.9 years. Blood pressure at the first survey
was classified according to the Guidelines for the Management of Hypertension (Japanese Society of Hyperten-
sion), with 22 patients (37.3%) having normal blood pressure, 20 (33.9%) high normal blood pressure, 15
(25.4%) grade 1 hypertension, 1 (1.7%) grade 2 hypertension and 1 (1.7%) grade 3 hypertension. Six factors as-
sociated with medication-taking behavior were isolated by analysis of the results of the interviews: “Trust in
doctors and medication,” “Interest in pharmacological action,” “Desire to acquire knowledge about medication,”
“Making an effort to take medication properly,” “Values regarding health,” and “Thoughts on prescribed medi-
cation.”

2.2. Preparation of the Scale

2.2.1. The Japanese Medication Adherence Measure Version 1

Sixty questions were formulated with reference to the categories formed by these 6 factors, and the Japanese
Medication Adherence Measure version 1 was prepared. Responses were requested on a 5-point scale from
“Very applicable” to “Not applicable at all.” A survey was carried out by an internet research company. All
subjects were Japanese who were taking antihypertensive medication daily. The results of a survey of 441 male
and female patients aged 50 - 69 years taking antihypertensive medication (271 men, 170 women, mean age
59.4 + 5.3 years) carried out using this measure were then verified.

2.2.2. The Japanese Medication Adherence Measure Version 1

Based on the Japanese Medication Adherence Measure version 1, the Japanese Medication Adherence Measure
version 2, which consisted of 4 factors comprising a total of 32 items scored on a 5-point scale from “Very ap-
plicable” to “Not applicable at all,” was prepared. It was then used to carry out an Internet survey entitled
“Questionnaire about how you take your medication” of 990 men and women from throughout Japan who were
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taking medication to treat hypertension. Mean age was 59.5 + 10.7 (40 - 79) (Table 1).

2.3. Statistical Analysis

Reliability was investigated in terms of internal consistency and the test-retest method, with retesting performed
2 weeks after the first survey. Discriminant validity was investigated by dividing patients into groups with blood
pressure and number of times they forgot to take their medication as independent variables, and using the t-test
to investigate the differences between the groups with subscale scores as dependent variables. The level of sta-
tistical significance was set at 5%.

3. Results

3.1. Verification of Results of a Survey Using the Japanese Medication Adherence Measure
Version 1

The sum total of distribution reached to 45% by 4th factor. The scree plots of principal component analysis and
a comparison of the factor content of each factor solution also suggested that a 4-factor solution was appropriate.
Then, factor analysis was performed for a 4-factor solution using the principal factor method and promax rota-
tion. Items for which factor loading were <0.40 and those for which loading was similar for multiple factors
were excluded. Then, factor analysis was repeated and it was determined that 32 items were appropriate. These
32 items were categorized as follows.

Factor 1, “Motivation to be self-controlled in taking medication,” comprised 12 items including “I sometimes
can’t take my medication when I’m tired” and “It is difficult to take my medication because of its size or shape.”

Factor 2, “Expectation of pharmacological efficacy,” comprised 10 items including “I believe medication is
effective” and “I take it so my condition won’t get worse.”

Factor 3, “Concern about side effects,” comprised 8 items including “I am worried about the possible side ef-
fects of medication” and “I would like to know how strong the medication | am taking is.”

Table 1. Sample character.

Characteristics Number (%)

Male 562 (56.8)

Sex Female 428 (43.2)

Never 206 (20.8)

Once 383 (38.7)

2 times 270 (27.3)
Frequency of checking blood pressure per day 3 times 40 (4.0)
4 times 7(0.7)
More than 5 times 8 (0.8)
No answer 76 (7.7)
Optimum 58 (5.9)

Normal 232 (23.4)

A High normal 374 (37.8)

Classification of blood pressure Grade 1 269 (27.2)
Grade 2 53 (5.4)
Grade 3 4(0.4)

Once 445 (44.9)

2 times 315 (31.8)

Frequency of taking medicine per day 3 times 202 (20.4)
4 times 21(2.1)
More than 5 times 7(0.7)

None 755 (76.3)

Once 170 (17.2)
Frequency of forgot to take medicine per week 2 times 45 (4.5)
3 times 10 (1.0)
More than 4 times 10 (1.0)

Blood pressure was classified according to the guidelines for the management of hypertension (Japanese Society of Hypertension, 2014).
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Factor 4, “Dealing with forgetting to take medication,” comprised 2 items, “I do not think forgetting to take
medication once or twice is a problem” and “I do not think forgetting to take medication can be helped.”

Cronbach’s « coefficient was calculated for each factor to confirm internal consistency, and it was 0.856 for
factor 1, 0.810 for factor 2, 0.777 for factor 3, and 0.679 for factor 4.

3.2. Verification of the Reliability and Validity of the Japanese Medication Adherence
Measure Version 2

Four of the 32 items, for which the ceiling effect was evident, had been excluded. The remaining 28 items were
analyzed. From the results of scree plots of principal component analysis of scores and a comparison of the fac-
tor content of each factor solution, it was determined that a 3-factor solution was appropriate, and factor analysis
was performed for a 3-factor solution using the principal factor method and promax rotation. Items for which
factor loading were <0.40 and those for which loading was similar for multiple factors were excluded. Then,
factor analysis was repeated. It was determined that 19 items were appropriate, and these were categorized as
follows (Table 2).

Factor 1, “Expectation of pharmacological efficacy,” comprised 9 items including “I believe medication is
effective” and “I think medication is important.”

Factor 2, “Motivation to be self-controlled in taking medication,” comprised 6 items including “I make my
own decision as to whether or not to take my medication” and “I choose for myself which medication | want to
take.”

Factor 3, “Negative feelings about taking medication” comprised 4 items, including “I want to stop taking
medication” and “I am worried about the possible side effects of medication.”

Cronbach’s « coefficient was calculated for each factor to confirm internal consistency. Cronbach’s « coeffi-
cient was 0.829 for factor 1, 0.743 for factor 2, and 0.616 for factor 3. The correlation coefficients for subscale
scores measured during the first survey and by the retest method 2 weeks later (Table 3). The correlation coeffi-
cients between factors were (Table 4). The patients were divided according to self-measured blood pressure
following the Guidelines for the Management of Hypertension (Japanese Society of Hypertension, 2009) into
those with optimal or normal blood pressure and those with high normal blood pressure or hypertension. The
statistical difference of 2 groups were determined by the t-test, scores for all subscales and total scores were sig-
nificantly higher in the normal blood pressure group (p < 0.05) (Table 5). Then, they were divided into those

Table 2. Factor loading of adherence scale among hypertensive patients.

Factor loading

Items
F1 F2 F3

Factor 1: Expectation of pharmacological efficacy (a = 0.829)
I believe medication is effective. 0.675 0.067 —0.102
I trust the doctor who prescribes my medication. 0.662 0.027 —0.158
| am serious about taking medication. 0.644 —-0.085 0.035
I think medication is important. 0.642 0.045 0.025
I take it so my condition won’t get worse. 0.606 —0.068 0.171
| expect the medication to have an effect. 0.590 -0.028 0.187
| always try to take it when the time comes round. 0.577 0.249 0.010
| take it in the way the doctor told me to. 0.546 —0.153 0.009
| am accustomed to taking medication. 0.535 0.034 0.031
Factor 2: Motivation to be self-controlled in taking medication (« = 0.743)
I make my own decision as to whether or not to take my medication. 0.180 0.675 —0.116
| choose for myself which medication | want to take. 0.217 0.671 -0.131
Even if | ask medical professionals a question about medication, they won’t answer me. —-0.118 0.528 0.128
I don’t know why I’'m taking medication. —-0.220 0.523 0.079
Even if you are unable to take medication properly, that’s all right. -0.174 0.467 0.044
I’m taking medication even though | don’t know what effect it has. —-0.129 0.442 0.071
Factor 3: Negative feelings about taking medication (a = 0.689)
| want to stop taking medication. —0.125 —0.067 0.660
If possible, | would prefer not to take medication. 0.087 —-0.188 0.607
| am worried about the possible side effects of medication. 0.027 0.248 0.457
I am concerned about the efficacy of medication. 0.290 0.084 0.434

(=)
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Table 3. Correlation between test and retest of the medication adherence scale.

Retest
Factor 1 Factor 2 Factor 3
Factor 1: Expectation of pharmacological efficacy 0.697" -0.400" 0.046
Test Factor 2: Motivation to be self-controlled in taking medication -0.408™ 0.663™ 0.155™
Factor 3: Negative feelings about taking medication More table copy? 0.021 0.159" 0.689"™
“p <0.01.
Table 4. Correlation between the domains of the medication adherence scale.
Factor Factor 1 Factor 2 Factor 3
Factor 1: Expectation of pharmacological efficacy 1.000 -0.370™ 0.126™
Factor 2: Motivation to be self-controlled in taking medication - 1.000 0.242"
Factor 3: Negative feelings about taking medication copy - — 1.000
“p <0.01.
Table 5. Sample t-test results from comparing variables according to blood pressure.
Normal (n = 290) High (n = 700)
Total score Significance
Average SD Average SD
Factor 1 18.0 4.7 18.7 4.7 0.036
Factor 2 24.2 33 231 3.6 0.000
Factor 3 111 2.8 10.5 29 0.002
All 53.3 5.6 52.3 6.0 0.017

who had forgotten to take their medication at least once during the previous week and those who had not forgot-
ten to take it. The 2 groups were compared using the t-test. All subscale scores were significantly higher for
those who had not forgotten to take their medication (p < 0.01) (Table 6).

4. Discussion

The word “adhere” means “stick to” or “hold fast” [8]. The concept of “adherence” has become more widely
accepted worldwide. “Adherence” is a patient-centered term that refers to patients actively participating in med-
ical treatment of their own accord and sticking to the treatment method. Patients with high adherence can thus be
expected to participate in the treatment of their own accord in the endeavor to increase its therapeutic efficacy.
Adherence is affected by numerous factors, including the type of treatment, patient factors, and factors related to
medical professionals. A prominent feature of this concept is that adherence is understood in terms of the mutual
relationship between patients and medical professionals.

In the treatment of cardiovascular diseases, factors that affect adherence can be broadly divided into those
concerning patients themselves and those concerning their relationships with other people [5]. Factors concern-
ing patients themselves include the state of their disease, health risks (smoking, obesity, lack of exercise, blood
lipids, diabetes, etc.), outlook on health and view of cardiovascular disease, the health education they have re-
ceived, what targets have been set, motivation, desire for change, and belief in their own ability to achieve re-
sults [9]. Factors concerning their relationships with other people include patients’ social backgrounds, whether
or not they have a support framework and their relationships with medical professionals [10] [11]. These factors
interact with each other to regulate patients” adherence.

Within the conceptual structure determining medication adherence by hypertensive patients in our study,
“Expectation of pharmacological efficacy” and “Motivation to be self-controlled in taking medication” improve
adherence, whereas “Negative feelings about taking medication” reduce it.

The state of taking medicine by hypertensive patients is also affected by adherence. In addition to generally
identified factors, the method of administration of medication also contributes to adherence of hypertensive pa-

(=)
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Table 6. Sample t-test results from comparing variables according to forget medication.

Normal (n = 290) High (n = 700)
Total score Significance
Average SD Average SD
Factor 1 18.1 4.6 19.8 4.6 0.000
Factor 2 23.6 35 22.8 3.6 0.003
Factor 3 10.8 2.9 10.2 2.7 0.009
All 525 5.8 52.8 6.1 0.509

tients. Compound formulations, which combine several active ingredients in a single tablet, have been reported
to have an increased rate of use compared with multidrug therapy in which several medications are taken at the
same time [6]. Reducing the number of medications taken at once [12], the number of medications taken per day,
and the number of doses per day has also been shown to be effective in improving adherence [7], suggesting that
simpler methods of taking medication result in higher adherence. It has also been pointed out that providing suf-
ficient information increases adherence and improves medication-taking behavior, resulting in improved blood
pressure control [13]. We found that the expectation of pharmacological efficacy is an expression of the desire
to keep blood pressure under good control, while the motivation to be self-controlled on the basis of an under-
standing of the medication involved overrides negative feelings about taking medication to improve adherence.

From previous studies, factors affecting adherence have been shown to include patient’s socioeconomic status
[14], patient knowledge, method of administration, anxiety about side effects, and the medical professional-pa-
tient relationship [6] [7] [9]-[12] [15]. In addition to practical patient intervention strategies, it will be necessary
to obtain evidence on the outcomes of interventions in Japan. Scales for evaluating adherence by hypertensive
patients have been developed overseas, including Self-reported Medication-taking Scaleby Morisky [16] from
the 1980s and the 8-Item Medication Adherence Measure [17]. However, few studies using these scales have
been carried out in Japan, and the reliability and validity of the Japanese versions have yet to be adequately veri-
fied.

The Japanese Medication Adherence Measure version 2 is the first adherence scale that demonstrates its re-
liability and validity. Reliability was investigated in terms of internal consistency and the retest method. Discri-
minated validity was investigated by dividing patients into groups with blood pressure and number of times they
forgot to take their medication as independent variables, and using the t-test to investigate the differences be-
tween the groups with subscale scores as dependent variables. The Japanese Medication Adherence Measure
version 2 proved to be a reliable, simple and valid method for assessing patients” medication-taking behavior in
clinical practice. It will be a valuable tool for predicting therapeutic efficacy.

5. Conclusion

A 32-Item Japanese Medication Adherence Scale has been developed and evaluated. Identified factor contains
19 items, factor 1, “Expectation of pharmacological efficacy”, factor 2, “Motivation to be self-controlled in tak-
ing medication”, and factor 3, “Negative feelings about taking medication”. The measure was highly reliable,
and because it proved capable of discriminating between 2 groups with different medication-taking status and
blood pressure, its validity has also been confirmed. This would enable the widespread assessment of medica-
tion-taking behavior in clinical practice in Japan and provide a valuable tool for predicting therapeutic efficacy.
Adjustments between measure items, and differences between men and women and different age groups, are
topics for further study.
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