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ABSTRACT

Background and Objectives:

This study assessed the adherence to antihypertensive medications among hypertensive patients, and to
identify the factors affecting adherence. Hypertension requires long-term medication adherence to prevent
further complications, yet maintaining consistent adherence is challenging for many individuals.

Methods:

A cross-sectional study was conducted from April to December 2024 in Rizgary Teaching hospital in Erbil
City, involving 206 hypertensive patients on medication for over three months. Data were collected through a
structured questionnaire covering demographics, clinical characteristics, and adherence measured by the
Morisky Medication Adherence Scale (MMAS-8). Statistical analysis using SPSS version 27 evaluated
associations between adherence and sociodemographic status , chronic diseases, and polypharmacy.

Results:

Out of 206 patients, 78.2% were non-adherent, 18.4% were partially adherent, and 3.4% were adherent. The
study comprised 52.4% females and 47.6% males participants, with 62.1% aged 30-60. Most of the
participants lived in the city center (61.2%), were unemployed (57.3%), and had a diploma or lower education
(47.6%). A significant part (77.2%) had other chronic diseases, and 85% were using more than one
medication. Adherence was highly linked to factors such as age, education, and polypharmacy.statistically all
the socioeconomic factors were significant,but in clinical factos category only checking blood pressure
regularly was significant.

Conclusion:

Adherence was observed to be low to antihypertensive medications,this non compliance was influenced by
factors such as age, education, and polypharmacy. Targeted interventions focusing on patient education and
healthcare are needed to enhance adherence to medications, manage hypertension and prevent
complicatoions.

Introduction

Hypertension, commonly referred to as high blood pressure, is one of the most prevalent chronic
conditions worldwide and a leading contributor to global morbidity and mortality due to its significant
role as a major risk factor for cardiovascular diseases (CVD).! Cardiovascular diseases, which include
heart disease and stroke, are the leading causes of death globally.? According to the World Health
Organization (WHO), hypertension is responsible for over 7.5 million deaths annually, accounting for
approximately 12.8% of all global deaths.® This burden is particularly acute in low- and middle-income
countries, where rapid urbanization, lifestyle changes, and limited healthcare resources contribute to
the increasing prevalence of hypertension.*

Hypertension is rapidly becoming a common health issue in iraq just like what we have seen in many
developing nations.® The rise in hypertension prevalence is part of the ongoing epidemiological change
in Iraq, characterized by a shift from infectious diseases to chronic noncommunicable diseases.®
Several factors contribute to the increasing rates of hypertension in Iraq, including poor dietary habits,
reduced physical activity, rising obesity rates, and high levels of stress, all of which are further
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compounded by the country's prolonged political instability and economic difficulties.” Despite the
availability of various antihypertensive medications, achieving acceptable blood pressure levels on long
termgbasis remains a significant challenge for many due to poor adherence to prescribed treatment

plan.

Rizgary Hospital in Erbil City is a major healthcare provider in the Kurdistan Region of Iraqg, providing
healthcare service to a large and diverse patient population.® A significant number of these patients are
being treated for hypertension or its complications.'® The effectiveness of hypertension management
highly depends on patient's adherence to their prescribed medication regimens. Medication adherence
is influenced by a varriety of different of factors.'! These factors include demographic characteristics
such as age, gender, education level, employment status, and residency, as well as clinical factors like
polypharmacy, other chronic conditions, and the regularity of blood pressure monitoring.™

This study aims to assess the adherence to antihypertensive medications among hypertensive patients
visiting Rizgary Hospital in Erbil City and to identify the factors affecting medication adherence. The
research seeks to provide insights into the socio-demographic and clinical factors that influence
adherence, with the ultimate goal of developing targeted interventions to improve hypertension
management and reduce the associated health risks.

Patients and methods

This cross-sectional, questionnaire-based study assesses medication adherence among hypertensive
patients visiting Rizgary Hospital in Erbil City, Iraq. It is scheduled to be conducted from April 2024 to
October 2024.

The study population included 206 hypertensive patients attending the outpatient department of
Rizgary Hospital during the study period. Inclusion criteria were patients aged 18 years and older,
patients who have been on antihypertensive medications for more than three months, patients who
consent to participate in the study.And the Exclusion criteria were patients under the age of 18,
pregnant women.

Patients who have been on antihypertensive medications for less than three months, Patients with
cognitive impairments or severe illnesses are prevented from completing the questionnaire.

Data was collected using a structured, face-to-face interview-based questionnaire. The questionnaire
consisted of Data about age, sex, education level, employment status, and residency. Also Covering
aspects such as other chronic comorbidities, history of polypharmacy, and regular blood pressure
monitoring frequency. Adherence was measured using the 8-item Morisky Medication Adherence
Scale (MMAS-8), a validated tool for assessing self-reported medication adherence. The MMAS-8
includes questions assessing forgetfulness, medication discontinuation due to feeling better,
inconvenience, and other factors influencing adherence.

The MMAS-8 scores will classify patients into three categories: High adherence (score of 8). Medium
adherence (score of 6 to <8). Low adherence (score <6).

Table (1): shows the Morisky Medication Adherence Scale (MMAS-8) items

Number = Question Valid
Response

1 Do you sometimes forget to take your medications? Yes or No

2 Over the past two weeks, were there any days you did not take your medications? Yes or No

3 Have you ever cut back or stopped taking your medications without telling your doctor = Yes or No
because you felt worse when you took them?

4 When you travel or leave home, do you sometimes need to remember to bring along Yes or No
your medications?

5 Did you take your medications yesterday? Yes or No

6 When you feel like your health condition is under control, do you sometimes stop Yes or No
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taking your medications?

7 Taking medications every day is a genuine inconvenience for some people. Do you Yes or No
ever feel hassled about sticking to your treatment plan?
8 Do you often have difficulty remembering to take all your medications? Yes or No

Data was managed and analyzed using the Statistical Package for the Social Sciences (SPSS) software,
version 27.0. Independent data entry operators entered data to ensure accuracy and minimize errors.
The data is cleaned and checked for inconsistencies before analysis.

Descriptive statistics, including means, medians, and frequencies, will be used to summarize the
demographic and clinical characteristics of the study population. The MMAS-8 adherence scores had
been categorized into adherent, partial adherent, and non-adherent, and the distribution of these levels
had been presented in frequency tables.

For inferential statistics, chi-square tests will assess the association between categorical variables (e.g.,
adherence levels and demographic factors).

A p-value of less than 0.05 had been considered statistically significant.

Ethical Approval
This research was approved by the Ethical committee of Kurdistan Higher Council for Medical
Specialities by the issue number 1166 at the date 14.4.2024

Results

This study assessed medication adherence among 206 hypertensive patients visiting Rizgary Hospital
in Erbil City to understand the factors influencing adherence to antihypertensive treatment.

The results revealed that a significant proportion of patients, 78.2% (n=161), were categorized as non-
adherent, 18.4% (n=38) as partially adherent, and only 3.4% (n=7) as fully adherent to their prescribed
medication regimen as shown in Table (4).

The gender distribution within the sample was nearly balanced, with 47.6% (n=98) males and 52.4%
(n=108) females. There was a significant difference in adherence levels between males and females (p
=0.0128) illustrated in Table (2) and Figure (1). Among males, 4.1% (n=4) were fully adherent,
compared to 2.8% (n=3) among females. Most non-adherent patients were female (57.8%, n=93),
whereas males represented 42.2% (n=68) of the non-adherent group.

The age distribution showed that 62.1% (n=128) of the patients were aged between 30 and 60 years,
28.6% (n=59) were above 60 years, and 9.2% (n=19) were below 30 years. Age and adherence were
significantly associated (p = 0.0166). The highest nonadherence rate was observed in the 30-60-year
age group, where 85.9% (n=110) were non-adherent as shown in Table (2) and Figure (1), Adherence
was low across all age groups, with only 1.7% (n=1) of those under 30 years, 2.3% (n=3) of those
between 30 and 60 years, and 5.1% (n=3) of those over 60 years showing full adherence.

The patients' residency slightly influenced adherence (p = 0.0364). Among the participants, 61.2%
(n=126)resided in the city center, while 38.8% (n=80) were from rural areas. Nonadherence was
slightly higher among city residents (81.7%, n=103) than rural residents (72.5%, n=58) as indicated in
Table (2). Partial adherence was more common in rural areas (26.2%, n=21) than in the city center
(13.5%, n=17).
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Table (2): Socioeconomic Factors and Adherence

Variable Category Frequency Adherent Partial Non- p-
(Percent) (Percent) Adherent Adherent value
(Percent) (Percent)

Sex Male 98 (47.6%) | 4 (4.1%) 26 (26.5%) 68 (69.4%) 0.0128
Female 108 (52.4%) | 3 (2.8%) 12 (11.1%) 93 (86.1%)

Age Below 30 years | 19 (9.2%) 1 (5.3%) 6 (31.6%) 12 (63.2%) 0.0166
Between 30-60 | 128 (62.1%) @ 3 (2.3%) 15 (11.7%) 110 (85.9%)
years
Above 60 years | 59 (28.6%) @ 3 (5.1%) 17 (28.8%) 39 (66.1%)

Residency City center 126 (61.2%) | 6 (4.8%) 17 (13.5%) 103 (81.7%) | 0.0364
Rural 80 (38.8%) | 1(1.3%) 21 (26.3%) 58 (72.5%)

Employment | Employed 88 (42.7%)  1(1.1%) 9 (10.2%) 78 (88.6%) 0.0064
Unemployed 118 (57.3%) | 6 (5.1%) 29 (24.6%) 83 (70.3%)

Education Illiterate 33 (16.0%) 1 (3.0%) 12 (36.4%) 20 (60.6%) 0.0019
Diploma or 98 (47.6%) | 5 (5.1%) 21 (21.4%) 72 (73.5%)
lower
College degree | 75 (36.4%) 1 (1.3%) 5 (6.7%) 69 (92.0%)

or higher

Employment status also significantly affected adherence (p = 0.0064). 57.3% (n=118) of the
participants were unemployed, and 42.7% (n=88) were employed. Nonadherence was higher among the
unemployed (70.3%, n=83) than among the employed (88.6%, n=78) as seen in Table (2).
Interestingly, fully adherent patients were found frequently among the unemployed (5.1%, n=6) than
the employed (1.1%, n=1).
Education level was strongly associated with adherence (p = 0.0019). 16% (n=33) of the patients were
illiterate, 47.6% (n=98) had a diploma or lower, and 36.4% (n=75) had a college degree or higher.

Among those with higher education, only 1.3% (n=1) were fully adherent, compared to 3.0%
(n=1) among the illiterate and 5.1% (n=5) among those with a diploma or lower as shown in Table (2)
and Figure (1).
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Adherence distribution by Socioeconomic Factors
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Figure (1): Represents the adherence distribution across Socioeconomic factors.

The presence of other chronic diseases did not have a statistically significant impact on adherence (p =
0.2835). However, most participants (77.2%, n=159) reported having additional chronic conditions.
Among them, 76.1% (n=121)were non-adherent, and only 3.1% (n=5) were fully adherent.
Polypharmacy, where 85% (n=175) of the patients were taking multiple medications, did not

significantly affect adherence (p = 0.4408). Nonadherence was high in this group (77.7%, n=136), and
only 2.9% (n=5)were fully adherent as seen in Table (3) and Figure (2).

Table (3): Clinical Factors and Adherence

Variable Category | Frequency Adherent Partial Non- p-
(Percent) (Percent) Adherent Adherent value
(Percent) (Percent)
Other Chronic Yes 159 (77.2%) | 5(3.1%) 33 (20.8%) 121 (76.1%) | 0.2835
Disease
No 47 (22.8%) 2 (4.3%) 5 (10.6%) 40 (85.1%)
Polypharmacy Yes 175 (85.0%) | 5 (2.9%) 34 (19.4%) 136 (77.7%) | 0.4408
No 31 (15.0%) 2 (6.5%) 4 (12.9%) 25 (80.6%)
Checking B.P. Yes 131 (63.6%) | 3 (2.3%) 18 (13.7%) 110 (84.0%) | 0.0276
Regularly
No 75 (36.4%) 4 (5.3%) 20 (26.7%) 51 (68.0%)
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Regular blood pressure monitoring did show a significant impact on adherence (p = 0.0276). 63.6%
(n=131) of patients reported monitoring their blood pressure regularly, but 75.6% (n=99) of those
remained non-adherent as shown both in Table (3) and Figure (2).

Adherence Distribution by clinical factors
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Figure (2): visually represents the adherence distribution across clinical factors.

Overall, adherence levels showed that 78.2% (n=161) were non-adherent, 18.4% (n=38) were partially
adherent, and 3.4% (n=7) were fully adherent as seen in Table (4).
Table (4): Adherence in general among the patients

Variable Category Frequency (Percent)

Adherence Category = Adherent 7 (3.4%)

Partial Adherent = 38 (18.4%)

Non-Adherent | 161 (78.2%)

Discussion

The results of this study underscore a significant challenge in managing hypertension among patients at
Rizgary Hospital, with a vast majority of patients (78.2%) classified as non-adherent to their prescribed
antihypertensive medications, as shown in Table (4).

This finding is alarming, particularly in light of the established link between poor medication
adherence and adverse cardiovascular outcomes, including increased risk of heart attack, stroke, and
chronic kidney disease.*® The findings of this study are further illustrated in Figures (1) and (2).

The high percentagr of nonadherence identified in this study suggests a need for urgent intervention to
improve adherence and ultimately enhance the management of hypertension within this population.*?
Table (2) and Figure (1) show that several demographic and socioeconomic factors influence
adherence.

Age, for instance, played a significant role, with patients aged between 30 and 60 years demonstrating
the highest rates of nonadherence.' This disparity, as depicted in Figure (1), could be due to a variety
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of factors, including the demands of work and family life, which may result in lower prioritization of
health and medication adherence.™

Additionally, younger patients, particularly those under 30, might perceive their condition as less
severe, leading to complacency in managing their hypertension.'®These findings highlight the need for
age-specific educational interventions emphasizing the importance of consistent medication use,
regardless of perceived health status."’

Factors like sex, particularly Females in this study, exhibited higher percentages of nonadherence than
males, as indicated in Table (2) and Figure (1).

This disparity might be due to various socio-cultural factors that place a more significant caregiving
burden on women, limiting their focus on personal health.

Employment status and education level were also closely linked to adherence.*® Unemployed patients
exhibited higher rates of nonadherence, likely due to financial constraints that limit access to
medications or healthcare resources.*®

Similarly, patients with lower educational attainment were less likely to adhere to their medication
regimen. This finding is represented in Table (2) and Figure (1)., which may reflect challenges in
understanding the importance of adherence or navigating the healthcare system.? These findings are
consistent with existing literature, which suggests that socioeconomic disadvantages often contribute to
poorer health outcomes due to limited access to resources and support.”

The impact of clinical factors on adherence is also evident in Table (3) and Figure (2). The presence of
comorbidities and polypharmacy further complicated adherence.? Patients with multiple chronic
conditions often face complex and burdensome medication regimens, which can lead to confusion,
forgetfulness, or intentional nonadherence.® Polypharmacy, prevalent in 85% of the study population,
was associated with the lowest adherence rates.?* As visualized in Figure (2).

This finding highlights the need for healthcare providers to consider the cumulative burden of
medication when prescribing treatment plans.®> Simplifying regimens where possible, using
combination therapies, and providing clear, personalized patient education could mitigate the negative
impact of polypharmacy on adherence.”®

While expected to improve adherence, regular blood pressure monitoring still showed that 84.0% of
patients who regularly checked their blood pressure were non-adherent. This is clearly shown in Table
(3) and Figure (2). These findings highlight that even patients who engage in self-monitoring may
require additional support to adhere to their medication regimens.

Overall, the data in Tables (2) and (3) and their corresponding visual representations in Figures (1) and
(2) provide a comprehensive understanding of the complex interplay between socioeconomic and
clinical factors in influencing medication adherence. Addressing these barriers requires a multifaceted
approach that includes patient education, improved healthcare delivery, and policy interventions to
reduce the treatment burden.

Improving adherence is essential for individual patient outcomes and reducing the overall burden of
hypertension-related complications on the healthcare system.?’

Recommendations for Society include Public Awareness Campaigns which Initiate educational
campaigns that emphasize the risks of uncontrolled hypertension and the importance of strict
medication adherence, targeting younger adults and those with busy lifestyles. Accessible Healthcare
Services that Provide more accessible healthcare services, particularly in urban areas, to reduce
financial and logistical barriers to medication adherence, especially for unemployed and lower-income
populations. Promote Blood Pressure Monitoring by Encouraging regular self-monitoring of blood
pressure as part of routine care. Provide affordable and easy-to-use home blood pressure monitors to
empower patients in managing their condition. Simplify Medication Regimens through physicians or
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Healthcare to prioritize simplifying medication regimens for patients with polypharmacy, using
combination therapies where possible to reduce the pill burden and enhance adherence. Targeted
Educational Interventions through Tailored educational interventions to different groups, mainly
focusing on patients with lower educational attainment. Use simple language and culturally sensitive
materials to explain the importance of medication adherence.

Conclusion

This study identified significant medication nonadherence among hypertensive patients nonadherence
was associated with demographic factors like age, gender, and socioeconomic status, as well as clinical
factors such as comorbidities and polypharmacy. The use of multiple chronic medications also
increased nonadherence, highlighting the need for targeted interventions to improve adherence.
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