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Abstract
Background: Poor adherence to antihypertensive treatment has been a global challenge. It is necessary for health care providers
to identify the factors affecting treatment adherence.
Objectives: The present study aimed to investigate the adherence to treatment and its related factors in patients with hypertension.
Methods: A cross sectional study carried out from September 2017 to March 2018 on 600 patients with hypertension who were covered by urban community health centers in Kerman, Iran. The Persian version of Morisky medication adherence scale (P-MMAS-8)
and hypertensive treatment adherence scale (HTAS) were used for assessing adherence to the medication and treatment, respectively. Data was analyzed by SPSS software version 19.0 using Independent t-test, ANOVA and logistic regression.
Results: The mean age of participants was 56.44 ± 12.3 years, with the majority of them (70.0%) being female. Poor adherence to
medication and treatment was found in 304 (50.7%) and in 238 (39.7%) patients, respectively. Age, level of education, and the presence
of concurrent medical disease and psychological disorder significantly predicted the adherence to treatment.
Conclusions: Poor adherence was common among hypertensive patients in our primary health care setting. Therefore, it is necessary for our health care providers to identify the factors associated with poor adherence to be intervened timely.
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1. Background

2. Objectives

Hypertension is one of the key risk factors for cardiovascular diseases. According to World Health Organization, about one billion people are affected by this worldwide. It was estimated that raised blood pressure kills nine
million people every year (1).
Along with access to effective and inexpensive
medicines, increasing patients’ awareness toward the
importance of adherence to medications, and healthy behaviors is essential in controlling the disease and reducing
its complications (1-3). Despite being aware of this fact,
poor adherence to antihypertensive treatment has been
a global challenge and its prevalence varies from 10% to
more than 60% in different regions (4-6).
According to National Action Plan for prevention and
control of non-communicable diseases in Iran (IraPEN), a
25% relative reduction has been considered in the prevalence of hypertension by 2020 (7). To achieve this goal, in
addition to timely diagnosis and treatment of hypertension, the adherence to the treatment and its related factors
should be promoted (8).

Recent literatures revealed that treatment adherence,
especially for chronic diseases, has been taken into consideration in our country. Different tools used to measure
the adherence and its related factors in hypertensive patients such as Morisky medication adherence scale (MMAS)
as well as treatment adherence questionnaire for patients
with hypertension (TAQPH). Psychometric properties of
the Persian version of these tools have been confirmed,
however, most of them were carried out in a tertiary health
care center or with a smaller sample size (8-10). Therefore,
the present study aimed to investigate the adherence to
treatment and its related factors in patients with hypertension who were referring to urban community health centers in Kerman province, Iran.
3. Methods
A cross sectional study carried out from September
2017 to March 2018. Our statistical population was the patients with hypertension who were covered by urban com-
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munity health centers in Kerman (Kerman province, south
eastern area of Iran). A total of 600 patients were selected
using multistage sampling method. The inclusion criteria
included individuals over the age of 20 and informed consent to participate. The exclusion criteria included the patients with more than 10% unanswered questions.
A trained interviewer measured the participants’
blood pressure with a sphygmomanometer (ALPK2, Japan)
twice with an interval of 5 minutes in a seated position.
The average of two measurements was considered. It
was required for the patient to avoid caffeine intake and
smoking 30 minutes before the measurement.
Data was collected through the structured interview.
Demographic data such as age, marital status, level of education, household income and employment status, and
data related to the disease were recorded. The Persian version of Morisky medication adherence scale (P-MMAS-8)
(9) and hypertensive treatment adherence scale (HTAS) (11)
were used for assessing adherence to the medication and
treatment, respectively. MMAS-8 is a tool, which assess the
medication taking behaviours. It has seven items with a
yes/no response and one item with 5-point Likert response.
The range of scores was from zero to eight. The score eight
is considered as good, six to less than eight as moderate,
and less than six as poor adherence (12). Acceptable reliability and validity were reported for the original and other
versions (including Persian one) (12-14). Moharamzad et al.
revealed that the Persian version of the MMAS-8 had acceptable validity and reliability (Cronbach’s Alpha coefficient:
0.69 and ICC = 0.940) in Iranian hypertensive patients (15).
HTAS was developed and validated by Dehghan et al. in
2014. This scale has 23 items with four subscales including adherence to medication and follow up programs (8
items), to dietary recommendations (10 items), physical activity (2 items), and smoking (3 items). Responses to the
items are based on 5-point Likert scale (no = 1, rarely = 2,
sometimes = 3, most times = 4, and always = 5). Some items
are scored in reverse order. Accordingly, the range of scores
varies from 23 to 115. The score of 86 and above means being
adherent to the treatment. Psychometric analysis of this
scale revealed acceptable validity and reliability (Alfa Cronbach 0.76, intra class correlation coefficient = 0.74) (11).
In a pilot study on 60 patients, the internal consistency of both questionnaires evaluated and determined
0.80 and 0.81 for P-MMAS-8 and HTAS, respectively. These
patients then entered the sample size.
Data was analyzed by SPSS software version 19.0 (SPSS
Inc., Chicago, IL, USA) using Independent t-test, ANOVA, and
logistic regression.
Our study was approved by The Ethics Committee
of Kerman University of Medical Sciences (Reg. No.
96000108). The interviews were completed anonymously
2

and voluntarily. Each interview lasted approximately 10 to
15 minutes. The participants were assured that the data
would be used only for research purposes.

4. Results
A total of 600 patients with hypertension were interviewed. The mean age of participants was 56.44 ± 12.3 years
with a minimum and maximum of 20 and 87 years, respectively. The majority of participants (70.0%) were female and
married (77.0%) with a monthly household income of less
than 200 USD (50.5%) (Table 1). The mean of the participants’ systolic and diastolic blood pressure were 138.17 ±
15.0 and 83.63 ± 8.4, respectively.
The mean score on P-MMAS-8 was 5.72 ± 1.9. Accordingly, 141 (23.5%) patients were adherent to medication, 155
(25.8%) had moderate adherence, and 304 (50.7%) poor adherence. The mean score on HTAS was 87.64 ± 10.3, upon
which 238 (39.7%) patients had poor adherence to the treatment. There was a positive statistically significant correlation between the scores (r = 0.4, P = 0.001). There was
no clinically and statistically significant difference in the
mean of systolic and diastolic blood pressures between adherent and non-adherent patients (P ≥ 0.05).
Table 2 shows the participants’ scores according to demographic data and the presence of concurrent disease.
Accordingly, compared to other groups, hypertensive patients with a household monthly income of 200 to 400
USD and who had concurrent medical disease (other than
hypertension) had significantly higher medication and
treatment adherence scores. The patient with high school
diplomas and who had no concurrent psychological disorder had significantly higher treatment adherence scores.
This was not about medication adherence scores.
There was a positive statistically significant weak correlation between P-MMAS-8 (r = 0.2, P = 0.001), HTAS (r = 0.1,
P = 0.006) scores, and age. There were no statistically significant correlations between the scores and the duration
of diagnosis and treatment (P > 0.05).
Age, level of education, and the presence of concurrent
medical disease and psychological disorder significantly
predicted the adherence to treatment in logistic regression (Table 3).

5. Discussion
The present study revealed that more than half of the
hypertensive patients who participated in our study had
poor adherence to their medications based on P-MMAS-8.
In a systematic review, Nielson et al. revealed remarkable
Shiraz E-Med J. 2019; 20(3):e74125.
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Table 1 . Demographic Data Among Patients with Hypertension Referred to Health
Centers
Variables

Valuesa
56.44 ± 12.3

Age
Gender
Male

181 (30.0)

Female

419 (70.0)

Level of education
Under high school diploma

373 (62.2)

High school diploma

172 (28.7)

Academic

55 (9.1)

Employment status
Employed

75 (12.5)

Self employed

44 (7.3)

Unemployed

21 (3.5)

Housekeeper

321 (53.5)

Retired

114 (19.0)

Others

25 (4.2)

Marital status
Married

154 (75.9)

Single

45 (22.2)

Divorced
Widow/widower

4 (2.0)
165 (81.3)

Household monthly income (USD)
Less than 200

303 (50.5)

200 - 400

281 (46.8)

≥ 400

16 (2.7)

Concurrent medical disease
Yes

409 (68.2)

No

191 (31.8)

Concurrent psychological disorder

a

Yes

69 (11.5)

No

531 (88.5)

Values are expressed as mean ± SD or No. (%).

variation in non adherence to anti-hypertensive medications (25.45% - 63.35%) in low and middle income countries (16). Moharamzad et al. found, in a multi-center
study in Iran, that more than half of the hypertensive patients had poor adherence, which is compatible with the
present study (15). Given that adherence to medication
and other non-pharmacological recommendations is necessary to control the disease and prevent its complications,
measuring adherence to treatment by a simple, valid, and
reliable instrument should be included in follow-up visits
Shiraz E-Med J. 2019; 20(3):e74125.

in primary health care (17, 18).
MMAS-8 is known as a valid and reliable tool for measuring adherence to medications and its psychometric
properties previously confirmed different languages and
cultures including Persian (14, 16, 19). In Iran, the majority of studies regarding this issue have been carried out in
a tertiary health care center, except one of them recently
done in primary health care settings, however, with a sample size less than the one in the present study (8, 10, 12, 16,
20).
The point that should be noted is that in addition to
measuring medication adherence, other aspects of hypertensive treatment adherence such as dietary recommendations, weight control, physical activity, and stress management should also be considered. Therefore, it seems that
in spite of excellent validity and reliability of this tool, its
use in clinical setting may be necessary, however, not sufficient (9, 21, 22). HTAS was used in the present study to evaluate treatment adherence and accordingly, more than one
third of patients were poor adherent. Villalva et al. and He
et al. found about 30% - 35% of patient with hypertension
had low adherence to treatment, which is consistence with
our study (3, 23).
To increase adherence, it is necessary to identify the
factors affecting it (24). The present study revealed higher
age and education, the presence of concurrent medical disease were associated with higher adherence while those
who had psychological disorder reported lower adherence. Other variables such as gender, household income,
marital status, job, and duration of diagnosis were not statistically significant predictors. Son and Won found that
depression has a negative impact on medication adherence among patients with hypertension, which is consistence with present study (24). Therefore, it is necessary that
the mental health status among hypertensive patients be
evaluated in follow up visits, especially in patients with low
adherence, so that we can have timely interventions.
In accordance with our study, Ma et al. and Napolitano et al. revealed that higher education is associated
with higher adherence (25, 26). It is probably due to having more awareness regarding the importance of regular
taking of medications and self-care among patients with
higher education. On the other hand, educational interventions should be considered for patients with lower education to enhance their awareness and sensitivity regarding self-care and regular taking of medications. Zhao et al.
revealed patients with coronary heart disease (CHD) who
are knowledgeable had more medication adherence (27).
Sweileh et al. also found diabetic patients who had a higher
knowledge score and those with strong beliefs toward the
necessity of their medication were more adherent (28).
According to our finding, patients who reported con3
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Table 2. The Comparison of the Participants’ Adherence Scores According to Demographic Dataa
HTAS

Male

87.39 (10.7)

Female

87.74 (10.2)

0.64

5.69 (1.9)
0.24

Under high school diploma

86.9 (10.3)

High school diploma

89.3 (10.2)

5.5 (2.0)

Academic

86.8 (11.1)

5.6 (2.0)

5.8 (1.9)

0.15

Employment status

0.16

Unemployed

83.5 (10.3)

6.0 (1.70)

Employed

86.8 (10.1)

5.2 (1.9)

Self employed

86.8 (13.1)

6.1 (2.0)

Retired

89.4 (10.2)

5.9 (1.8)

Housekeeper

87.6 (10.2)

5.6 (2.0)

Others

86.3 (7.6)

5.4 (2.1)
0.46

Marital status

0.08

Single

85.6 (7.7)

6.4 (1.7)

Married

87.8 (10.3)

5.6 (2.0)

Divorced

83.5 (15.7)

5.0 (2.8)

Widow/widower

87.3 (10.3)

6.0 (1.6)
0.001*

Household monthly income (USD)

0.04*

Less than 200

85.9 (10.5)

5.5 (2.0)

200 - 400

89.6 (9.8)

5.9 (1.8)

≥ 400

84.8 (10.5)

5.4 (2.7)
0.007*

Concurrent medical disease

0.01*

No

85.9 (10.8)

5.4 (2.1)

Yes

88.4 (10.0)

5.8 (1.9)
0.01*

Concurrent psychological disorder

P Value

5.77 (2.0)

0.03*

Level of education

0.12

No

88.0 (10.2)

5.7 (1.9)

Yes

84.6 (11.0)

5.3 (1.9)

Values are expressed as mean (SD).

current medical diseases had higher adherence to antihypertensive treatments. In addition, Grant et al. revealed
higher daily medication adherence (DMA) among patients
with more concurrently prescribed medicines (29). Contrary to this, Napolitano et al. found that among patients
with chronic conditions, those who took a lower number
of total pills per day had higher adherence (26).
We did not find clinically significant differences in the
mean of systolic and diastolic blood pressures between adherent and non-adherent patients. It may be due to the fact
that the patients’ adherence measured based on their self4

P-MMAS-8

0.70

Gender

a

P Value

report and precise evidence of their actual behaviours may
not be provided. In addition, our cross-sectional study was
limited temporally in terms of the examination of relationships.
Despite these limitations, one of the strengths of the
present study was that it was conducted in a primary
health care setting with a large sample size compared to
previous studies in Iran.
5.1. Conclusions
Poor adherence is common among hypertensive patients in our primary health care setting. Therefore, it is
Shiraz E-Med J. 2019; 20(3):e74125.
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Table 3. The Association Between Selected Characteristics and Adherence Status According to Hypertensive Treatment Adherence Scale (HTAS) in Logistic Regression
Characteristic

Adjusted OR

95% Confidence Intervals

P Value

1.02

1.00 - 1.04

0.02

Age

0.03

Level of education
< High school diploma

1

-

≥ High school diploma

3.51

2.04 - 6.03
0.02

Concurrent medical disease
Yes

1

-

No

0.64

0.44 - 0.93

Yes

1

-

No

1.88

1.11 - 3.20

0.02

Concurrent psychological disorder

necessary for health care providers to identify the factors
associated with poor adherence to be intervened timely.
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