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Abstract

Introduction: Medication therapy is one of the most important interventions for the control of hypertension and
its complications, but patient nonadherence to prescribed antihypertensive medication is a challenge. This study
was conducted to measure medication adherence and examine its determinants in patients with hypertension in a
rural population of Iran.

Methods: This cross-sectional study was conducted on 422 patients with hypertension covered by the healthcare
network of Bajestan, Razavi Khorasan Province, Iran. Medication adherence was measured by using the Persian
version of the 8 items Morisky Medication Adherence Scale (MMAS-8). The Chi-square test and Spearman’s
correlation coefficient were used to examine the relationship between the determinants of medication adherence in
SPSS.

Results: The mean age of the patients was 65.02+8.88 years. Of the total of 422 patients, 299 (70.9%) were female.
Based on the MMAS-8, medication adherence was high in 39.6% of the patients, moderate in 10.9% and low in
49.5%. The variables that correlated significantly with the level of medication adherence included age (P=0.032),
education (P=0.022), income (P=0.001), the satisfaction of patients-physician communication (P=0.006),
physician based education (P= 0.003), occupation, time interval of physician’s consultation (P=0.001), medication
regime complexity (P=0.001), medications meals frequency (P=0.001), side effects (P=0.081) duration of the
disease (P=0.015), comorbidities (P=0.001), smoking (P=0.047), patient’s ability to read medication instruction
(P=0.011), the patient’s beliefs about the effectiveness of medications (P=0.001) and the patient’s beliefs about the
effectiveness of health system (P=0.001). The variables of gender (P=0.147), marital status (P=0.054), and
distance problems to the health center (P=0.181) were not significantly correlated with the level of medication
adherence.

Conclusion: The results of the present study revealed a low medication adherence in half of the patients with
hypertension due to various personal and socioeconomic determinants as well as factors associated with the health
system, therapy-related factors, disease-related factors and patient-related factors. Purposeful interventions
therefore appear essential to improving medication adherence in rural populations with a focus on the effect of
each determinant of medication adherence.
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1. Introduction

Hypertension is a major challenge to global public health (WHO, 2015). It is the main cause of cardiovascular
diseases (CVD) and is responsible for 90 million (6%) disability-adjusted life years (DALYs) across the world
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(Lawes et al., 2008). Approximately 40% of the world’s population aged 25 and over (one billion) had
hypertension in 2008 (WHO, 2015). Based on a large cohort study conducted in Iran, 41.8% of the population aged
over 40 has hypertension, only 46.2% of whom are aware of their disease and a mere 17.6% receive
antihypertensive drugs (Malekzadeh et al., 2013). Review of literatures (Haghdoost et al., 2008) shows that
hypertension is significantly considerable in Iran, thus it’s control and treatment is a major priority.

The successful control of hypertension contributes significantly to reducing morbidity, mortality and the costs of
treatment (Elliott, 2003; Ho et al., 2009). The results of the PURE study of high/middle/low-income countries
showed that, although 87.5% of the patients with hypertension had received medication therapy, the disease was
only controlled in a mere 32.5% (Chow et al., 2013). Medication adherence is one of the main interventions for the
control of hypertension, and medication non-adherence is the cause of failure in disease control (Fahey et al., 2005;
Gwadry-Sridhar et al., 2013). Despite the significant effectiveness of medication therapy in the control of
hypertension, the World Health Organization’s statistics show that only 50% of chronic patients adhere to their
medication regimen in developed countries, and the rate is even lower in developing countries (Sabaté, 2003). A
meta-analysis of 569 studies conducted over a 50-year period from 1948 to 1998 shows that medication adherence
varies between 4.6% and 100% (DiMatteo, 2004). Medication non-adherence has significant effects on the health
outcomes, the use of healthcare services and the health care expenditure on both a personal and social level
(Tsiantou et al., 2010; Iuga & McGuire, 2014).

Various factors determine medication adherence (Sabaté, 2003; Vlasnik et al., 2005; Brown & Bussell, 2011). The
World Health Organization classifies the determinants of poor medication adherence into five categories, including
socioeconomic factors, factors associated with the health system, disease-related factors, therapy-related factors,
and patient-related factors (Sabaté, 2003). Understanding the effect of each determinants can guide the
development of interventions that may improve medication adherence effectively. The present study was
conducted to measure medication adherence and to examine its determinants in patients with hypertension in a
rural population of Iran.

2. Methods
2.1 Objectives

The objective of this study was to measure medication adherence and to examine its determinants in patients with
hypertension in a rural population of Iran.

2.2 Study Design
Cross-sectional, 2015.
2.3 Sample Selection

The sample consisted of 422 patients with hypertension in a rural area of Iran covered by the health network of
Bajestan, Razavi Khorasan Province, Iran. We used systematic sampling (Cunningham et al., 2013) to select
participants from the list of patients admitted to the Non-Communicable Diseases Unit of the health network.

2.4 Data Collection and Tools

A questionnaire consisting of three parts was used to collect the data. The first part covered the patients’
demographic and socio-economic characteristics. The second part included the Persian version of MMAS-8, in
which a score of zero indicates a high medication adherence, a score of 1 or 2 a moderate adherence and a score
above 2 a poor adherence. Numerous studies have confirmed the validity and reliability of the Persian version of
the MMAS (Moharamzad et al., 2014). The last part of the questionnaire consisted of disease-related and
therapy-related items.

2.5 Ethical Considerations
This study is part of a master’s thesis approved under the ethics code GMU.REC.1392.132
2.6 Data Analysis

The data were analyzed in SPSS-22. The Chi-square test and Spearman’s correlation coefficient were used to
examine the correlation between the independent variables and medication adherence level.

3. Results

This study was conducted on 422 patients with a mean age of 65.02 (and a standard deviation of 8.88). A total of
70.9% of the patients (n=299) were female. Based on the (MMAS-8), 39.6% of the patients had a high medication
adherence, 10.9% had a moderate adherence and 49.5% a low adherence. The mean duration of medication therapy
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was 6.7 years. A total of 33.4% of the patients used only one medication, while the rest used two or more
medications. A total of 15.2% of the patients used only one meal of the medication every day, 74.9% used two
meals and 10% used three meals. Table (1) presents the correlation the independent variables and medication

adherence level.

Table 1. Independent variables and medication adherence level

No Independent Variables Frequency = Medication Adherence Level Significance
(percent) 7y % Medium  High Level
A. Socio-economic factors
1 Gender Male 122(29.1) 70 (56.9) 12(9.8)  41(33.3) P=0.147
Female 299 (70.9) 139 (46.5) 34 (11.4) 126 (42.1)
2 Age 60> 115 (27.5) 49 (42.6) 9(7.8) 57 (49.6) P=0.032
>60 307 (72.5) 160 (52.1) 37(12.1) 110 (35.8)
3 Education Literate 217 (51.5) 94 (43.3) 24 (11.1) 99 (45.6) P=0.022
Tliterate 205 (48.5) 115 (56.1) 22(10.7)  68(33.2)
4 Income Quintile 1 (Poorest) 100 (23.7) 65 (65) 15 (15) 20 (20) P=0.001
2 100 (23.7) 55 (55) 17 (17) 28 (28)
3 103 (24.4) 56 (54.4) 5(4.9) 42 (40.8)
4 62(147)  23(37.1) 3(4.8) 36 (58.1)
5 (richest) 57(13.5)  10(17.5) 6(10.5)  41(71.9)
5 Marital Status Single/Divorced/Widow 33(7.8) 23 (79.7) 2 (6.1) 8()24.2 P=0.054
Married 389(92.2) 186 (47.8)  44(11.3) 159 (40.9)
6  Distance Exist 111 (263)  58(52.3) 16 (14.4)  37(33.3) P=0.181
Problems Not Exist 311(73.7) 151 (48.6) 30 (9.6) 130 (41.8)
B. Health system-related factors
7 Doctor-patients Yes 391 (92.7) 186 (47.6) 42 (10.7) 163 (41.7) P=0.006
Communication . 31(7.3) 23 (742) 4(129) 4(129)
Satisfaction
8  Physician Based Yes 348(82.2) 159(45.7)  40(11.5) 149 (42.8)  P=0.003
Education Not 74175 50 (67.6) 6(8.1) 18 (24.3)
9  Consultations 2 Month < 127 (30.1) 51 (40.1) 9(7.1) 67 (52.8) P=0.001
Interval > 2 Month 295(69.9) 158 (53.6) 37(12.5) 100 (33.9)
C. Therapy-related factors
10 Complexity of One Drug 141 (33.6) 69 (48.9) 13(92) 59 (41.8) P=0.001
the  medical ", 262(62.1) 126 (48.1)  32(122) 104(39.7)
regime
Three 19 (4.5) 14 (73.7) 1(5.3) 4(21.1)
11 Medications One 64 (152)  22(34.4) 3(4.7) 39 (60.9) P=0.001
Meals Two 316 (74.9) 159 (50.3) 37(11.7) 120 (38)
Three 42 (10) 28 (66.7) 6(143)  8(19)
12 Side Effect Yes 94(22.3)  53(56.4) 13(13.8)  28(29.8) P=0.081
No 328(77.7) 156 (47.6) 33(10.1) 139 (42.4)
Duration of the r=-0.012 P=0.015
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Disease

D. Condition-related factors

13 Co-Morbidity  Yes 160 (37.9) 87 (54.4) 26(162) 47(294)  P=0.001
No 262(622) 122(46.6)  20(7.6) 120 (458)
14 Smoking Yes 3(78) 23697 39.0) 7211 P=0.047
No 389(922) 186 (47.8) 43 (11.1) 160 (4L.1)
E. Patient-related factors
15 The Ability to Yes 201 (47.6) 85 (42.3) 22(109) 94 (468)  P=0.011
Read  Medical ™, 21(522)  124(56.1)  24(10.9) 73 (33)
Instructions
16 Belicf in Yes 396 (93.8) 189 (47.7)  40(10.1) 167 (422)  P=0.001
E’[f‘;:;;avt;’;ss No 26 (6.2) 20 (76.9) 23.1) 0(0)
17 Belief in Health Yes 381(90.3) 174(47.7)  42(11)  165(43.3)  P=0.001
:i"fsgz?veness No 41 (9.7) 35 (85.4) 4(9.8) 2(4.9)

4. Discussion

The present study was conducted to measure medication adherence and to examine its determinants in patients
with hypertension in a rural population of Iran.

The results showed that 49.5% of the patients had low medication adherence. Since the low medication adherence
correlates with poor control of hypertension (Fahey et al., 2005; Gwadry-Sridhar et al., 2013), the percentage is
considerable. A study conducted in several cities of Iran (Moharamzad et al., 2014) showed that 54% of the
patients have a low medication adherence. In another study, Kamran et al. measured medication adherence and its
contributing factors in patients with hypertension in rural areas of Ardabil Province in Iran and found that only 24%
of the patients have a high medication adherence (Kamran et al., 2015). The study of Ma et al. examined patients
with hypertension in rural areas of China and showed the rate of medication adherence as 21.3% and the rate of
non-adherence as 78.3% (Ma, 2016). Medication adherence has a more striking role in rural population's health as
they are often faced with obstacles in seeking proper and timely access to healthcare services. International
evidence suggests that hypertension awareness, treatment and control are often lower in rural populations,
especially in low and middle-income countries, compared to in urban populations (Chow et al., 2013).

Of the socioeconomic factors examined in this study, age, the income quintile and education correlated
significantly with medication adherence; however, no significant correlations were observed between medication
adherence and gender, marital status and distance to the health center. Older age, low income and a low level of
education are characteristic of rural populations in most countries and their significant correlation with medication
adherence indicates the higher vulnerability of rural populations in this regard and necessitates the health systems
to provide active care to these populations.

All the three variables representing the health system, including the satisfaction of patients-physician
communication, physician-to-patient instructions and intervals between physician’s appointments correlated
significantly with medication adherence. The characteristics of the health system providing services to the patients
affect medication adherence, and the quality of care provided by physicians, especially family physicians,
contributes significantly to reduce the incidence of cardiovascular diseases in patients with hypertension (Fahey et
al., 2005). In the Republic of the Congo, the failure to give instructions to patients in health centers also correlated
significantly with medication non-adherence (Lulebo et al., 2015). Some researches proposed the strengthening of
family medicine in Iran (Esmaeili et al., 2014) and the adoption of per capita payment systems for primary
healthcare services (Esmaeili et al., 2016) for facilitating longitudinal patients’ communication with their
physician and other health personnel.

Of the therapy-related factors, the medications complexity and medication meals correlated significantly with
medication adherence level, while duration of the disease and medication side-effects did not correlate
significantly with adherence. Different studies have proposed the complexity of medication regimens as a potential
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determinant of medication adherence (Ingersoll and Cohen, 2008). McDonald et al., carried out a systematic
review of the interventions designed to increase medication adherence and concluded that medication adherence
decreased with an increase in the complexity of medication regimen (McDonald et al., 2002). In contrast, Yue et al.
did not find the relationship between the number of drugs and frequency of drugs to be significant (Yue et al.,
2015). The results of the study by Lulebo et al. conducted in the Republic of the Congo showed a significant
correlation between the medication side-effects experienced and medication non-adherence. Reducing dosages
and enhancing the healthcare services provided when the duration of the disease increases should be on the
healthcare agenda of the country (Lulebo et al., 2015). Meanwhile, enlightening the patients of the side-effects of
medications may lead to their greater welcoming of medication regimens.

As for the disease-related factors, the two variables of comorbidities and smoking were analyzed and their
correlation with medication adherence was found to be significant in the case of the former and not significant in
the case of the latter. In a study in Iraq, Shakour et al. also found a significant correlation between comorbidities
and low medication adherence (Shakor and Qader, 2014). Numerous studies, such as the one by Demoner et al.
have shown that patients who smoke do not adhere to their medication regimens (Demoner et al., 2012). It appears
that smoking is not only a major risk factor for hypertension, but is also a potential barrier to antihypertensive
medication adherence.

All the three patient-related variables, including the patient’s ability to read medication orders, the patient’s belief
in the effectiveness of medications and the patient’s belief in the effectiveness of the health system, correlated
significantly with the level of medication adherence. Chummun and Boland analyzed the existing evidence on
patients’ beliefs and their medication adherence and argued that a better communication with the healthcare
providers and their participation in the decisions made about their prescriptions are significantly correlated with
eliminated misconceptions, improved beliefs and ultimately a better medication adherence (Chummun & Bolan,
2013).

5. Conclusion

The low medication adherence in half of the rural population with hypertension and the determining role of
different personal and socioeconomic determinants, the health system, therapy-related factors and disease-related
factors indicate the need for the health policymakers and planners to design and implement effective interventions
for improving medication adherence in the rural populations of the country. Similar studies are recommended to be
conducted in other rural areas of Iran so as to evaluate the external validity of the findings of this study.
Considering the significant role of medication adherence in public health, researchers of this field are also
recommended to carry out studies on medication adherence in urban populations of Iran.
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