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Introduction
Cardiovascular Disease (CVD) is the leading cause of 
death globally, accounting for 31% of all fatalities [1]. 

CVD is also becoming a serious public health problem in 
the Gulf Council countries, especially Saudi Arabia, where 
CVD is projected to account for more than 45 percent 

Introduction: Non-adherence to antihypertensive drugs is the primary contributor to poor blood pressure 
regulation, which has resulted in several consequences as well as a significant economic effect ranging from 
higher financial expenditures of public health services to lost productivity. 

Objectives: The purpose of this study was to determine the predictors of non-adherence to antihypertensive 
drugs in the Hail region, as well as the economic effect factors on Saudi Arabia. 

Methods: From October 2020 to March 2021, 270 patients with hypertension were randomly recruited from 
outpatient Medical University Hail Polyclinics for cross-sectional research in the Hail region. An interview 
with patients was conducted to gather information regarding their sociodemographic status, medication-
related characteristics, clinical data, and completion of the Morisky medication adherence scale. 

Results: 36.7 percent of patients reported noncompliance with antihypertensive treatment. Those patients 
who were no adherent to antihypertensive drugs were as followed; 72.7% of elderly patients (>70 years old), 
80% were uneducated. On the other hand, 69.9% of hypertensive patients with good medication adherence 
follow the physician's instructions and get enough explanation about their medications. Approximately 55% 
of participants rely on government medical insurance, 5.6% rely on private medical insurance, and 35.5 
percent rely on personal funds. 

Conclusion: Non-adherence to treatment was found in almost one-third of Hail's hypertensive patients. As 
a result, policies and interventions that increase patient education and physician-patient relationships in 
health care settings are required. Future studies should be conducted to identify the hurdles to medication 
adherence among hypertension patients in the Kingdom of Saudi Arabia.
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of all deaths [2]. Hypertension, diabetes, dyslipidemia, 
obesity, smoking, lack of physical exercise, poor nutrition, 
and alcohol use were the most frequent CVD risk factors 
observed [3].

Hypertension is a worldwide problem since it is one of the 
top preventable causes of illness and death. It is accountable 
for 8.5 million deaths globally from stroke, ischemic heart 
disease, various vascular illnesses, and kidney disease [4]. 
The prevalence of hypertension has raised dramatically as 
a result of fast population growth, economic development, 
population aging, lifestyle changes, and changes in 
traditional food practices. Hypertension is common in the 
Arab Gulf region, the Middle East, and across the world. 
By 2025, it is predicted to affect around 1.56 billion people 
globally [5]. In Saudi Arabia, cardiovascular disease has 
continuously ranked as the leading cause of disability-
adjusted life years during the previous three decades [6]. 
According to estimates, hypertension is the top cause of 
mortality in Saudi Arabia. It was revealed that 15.2 percent 
and 40.6 percent of Saudis, respectively, were hypertension 
or borderline hypertensive [7]. Hypertension has a major 
economic effect extending from therapeutic expenditures 
to human capital loss and decline in productivity [8].

Hypertension is a disease with an insidious beginning that 
destroys the delicate capillary beds in numerous organs 
such as the kidney or may induce fast rupture of blood 
vessels resulting in bleeding in organs such as the brain 
[9]. Hypertension may be identified in the community and 
primary care settings and various effective medications 
are reasonably priced for treating hypertensive individuals 
and lowering the risk of associated complications [4]. 
Untreated hypertension can lead to a variety of major 
health problems, such as stroke, aneurysms, hypertensive 
heart disease, coronary artery disease, renal disease, or 
peripheral artery disease [10].

Antihypertensive drugs are essential for blood pressure 
regulation. The efficacy of AHMs is widely known and 
has been quantified in terms of reduced risk of stroke 
and other cardiovascular disease events [11]. Several 
variables influence blood pressure regulation. One of the 
most important variables in regulating blood pressure and 
minimizing hypertension consequences is the patient's 
adherence to medication [12].

Despite the availability of effective medicines that regulate 
blood pressure and lower the risk of stroke, kidney, and 
cardiovascular disease, uncontrolled blood pressure and 
low adherence to antihypertensive medications continue 
to be serious public health and clinical issues [13]. 
Non-adherence to antihypertensive therapy is a major 
impediment to Blood Pressure (BP) management and 
promotes disease progression to consequences [14]. Prior 
research in Saudi Arabia has found that 63 percent of 
hypertensive individuals do not have their blood pressure 
under control [15,16]. As a result, it is critical to assess the 
level of drug adherence and the aspects manipulating it.

Several variables may influence antihypertensive patient 
adherence, including patient-related factors such as 
gender, age, income level, education level, medication 
side effects, patient knowledge and awareness, and non-
patient-related ones such as physicians, illness features, 
and medications [17]. Because medication adherence is 
a major aspect of treatment effectiveness, investigating 
the factors influencing medication adherence in a specific 
population is vital for developing intervention programs 
to encourage medication adherence based on these 
characteristics and raise the rate of hypertension control.

Until recently, there has been a shortage of statistics to 
analyze the Saudi population's state of health, as well as the 
supply and quality of health care. As a result, we performed 
this cross-sectional study to measure antihypertensive 
medication adherence and identify the factors influencing 
it among adult patients diagnosed with hypertension who 
visited Hail University polyclinics in Hail City, Saudi 
Arabia. The region of Hail is Saudi Arabia's eighth-largest 
province by area and ninth-largest by population. To the 
best of our knowledge, no research has been conducted in 
the Hail Region to assess the prevalence of adherence to 
antihypertensive drugs among hypertension patients.

Methods
Study design, cross-sectional study was conducted in Hail, 
Saudi Arabia from October 2020 to March 2021. The study 
sites were from Medical University Hail Polyclinics. It was 
carried out in compliance with the Declaration of Helsinki, 
and the protocol was authorized by the University of Hail 
institutional review boards under project number (RG–
20018) and the project ethical approval number (H-2020-
206) that was reviewed and approved by the Research 
Ethical Committee (REC) at the University of Hail. The 
minimum sample required for this study was calculated 
using the formula: n=z2 [P (1 - P)/(D2)], confidence level 
at 95% (z=1.96), the margin of error (D) is set at 0.05, 
and (P) is the prevalence of hypertension in adult Saudi 
population set as 25.5 %. (n=292).

Sample and sampling procedure 
Patients with hypertension were chosen at random (using 
successive sampling) from the registries of the outpatient 
hypertension clinics in the institutions examined for the 
study. Patients with hypertension for 5 years or more, 
both sexes, aged >18 years, no hypertension-related 
comorbidities, and willing to participate in the study 
were eligible (total 270 patients). We did not include any 
patients who were pregnant or nursing.

Data collection 
An interview with patients was used to obtain data. 
The interviewer asked roughly 30 questions on 
sociodemographic status, medication-related issues, and 
completed the Morisky medication adherence scale. Also, 
questions about adherence to antihypertensive drugs and 
other drugs related to hypertension complications, how 
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many times you forgot to take medications, and how 
much it cost you to enter the emergency room, intensive 
care unit, or surgery department due to hypertension or a 
complication of hypertension.

Morisky medication adherence scale
We used the structured, validated Morisky Medication 
Adherence Scale (MMAS-4) to measure patients’ 
adherence to antihypertensive medications [18]. The 
MMAS-4 is a generic self-reported, medication-taking 
behaviour scale in which the specific health issue (e.g. 
high blood pressure) is inserted for the “health concern”. 
The MMAS-4 consists of 4 items with a scoring scheme 
of yes=0 and no=1. The items are summed to give a range 
of scores from 0 to 4. The scale items for this survey 
were: “Do you ever forget to take your antihypertensive 
medication?”; “Do you have problems remembering to 
take your antihypertensive medication?”; “When you 
feel better, do you stop taking your antihypertensive 
medication?” and “Sometimes if you feel worse when 
you take your antihypertensive medication, do you stop 
taking it?” The original English version was translated 
into Arabic language (forward and backward translation) 
and tested for validity. The translated Arabic version of the 
MMAS-4 score was tested for reliability via a procedure 
that included a review of questions and responses by 
expert pharmacists (n=6). Furthermore, a pilot study was 
conducted on a sample of 40 patients with hypertension 
who were selected based on their similarity to the study 
sample. 

Data analysis 
The primary outcome was the scores of MMAS-4 and 
the interview questionnaire. Respondents with MMAS-4 
scores <3 were considered as non-adherent and those with 
scores of 3–4 were considered adherent to antihypertensive 
medication. The measurement of the overall non-adherence 
level to antihypertensive medication was based on the 
4 items of the MMAS- 4 score. The data were analyzed 
using SPSS, version 26. Descriptive statistics were done 

for demographic data. The chi-squared test was applied to 
assess the association of different sociodemographic data 
with adherence to antihypertensive medication. P-value 
<0.05 was considered to be statistically significant. 
We used univariate regression analysis to identify the 
predictors of adherence and to relate adherence to 
antihypertensive medication with other factors (disease 
and medication-related, patient-related, and health system-
related variables).

Results 
From 508 patients who visited the Hail University Medical 
Polyclinics, 298 recruited hypertensive patients, and 28 
were lost to follow-up and therefore the final number of 
participants who completed the study was 270 (response 
rate 90.6%). 

Table 1 showed that the sociodemographic characteristics 
of these patients were 60 (22.2%) males and 210 (77.8%) 
females. As regards, adherence rate, 168 (62.2%) patients 
were adherent to medications, and 102 (37.8%) were non-
adherent. No significant difference in the non-adherence 
rates between genders (P-value 0.653) and economic 
status (P-value 0.349). The socio-demographic predictors 
of adherence great significant difference (P-value 0.000), 
72.7% of elderly patients of more than 70 years old are no 
adherent to drugs compared to only 10% non-adherence 
rate in patients of ages between 20 and 30 years old. Table 
1 also showed significant difference (P-value 0.000), the 
educational level predictor affected the non-adherence rate, 
and we found that 80% of uneducated patients are non-
adherent to drugs, and this percentage is decreasing with 
increasing level of education until reaching the university 
degree; at this level of education, the non-adherence rate 
was only 25%. The employment status of the patients 
has an apparent impact on medication adherence with a 
significant difference at (P-value 0.000). Also, we observed 
that the non-adherence rate is higher (P-value 0.000) in the 
patients who are suffering from hypertension for less than 
5 years which is 57.6% compared to 25% in patients who 
have had hypertension for more than 15 years.

Table 1. Univariate analysis of the association of potential demographic and clinical variables with self-reported adherence among 
hypertensive patients in the Hail University polyclinic.

MMAS category
Chi-Square

Group I Group II Total sample 
(270)

N % N % N % χ2 P-value

Age

20-30 Years old 3 10 27 90 30 11.1

43.318 0.000*

31-40 Years old 6 16.7 30 83.3 36 13.3

41-50 Years old 6 22.2 21 77.8 27 10.0

51-60 Years old 24 34.8 45 65.2 69 25.6

61-70 Years old 39 52 36 48 75 27.8

More than 70 Years old 24 72.7 9 27.3 33 12.2
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Table 2 showed that about 53.3% of participants were using 
one medication for hypertensive and most hypertensive 
patients used one or two medications and showed better 
adherence 73.6% and 64.4 % respectively. However, 
hypertensive patients using three or four medications 
showed poor medication adherence 71% or 72.7% 
respectively. Our results revealed that 77.5% of good 
adherent patients know the correct doses of medication, 
while 94.7% of the non-adherent patient did not know. 
Our findings showed that 71.1% of good adherent patients 
rarely forget to take their antihypertensive medications. 
No person from good adherent patients did not forget 
to take drugs more than 3 times per week compared to 
poor adherent patients and 66.7% of hypertensive patients 
with good medication adherence feel relaxed after 
taking the anti-hypertensive medication. One hundred 
and sixty-five (61.1%) of hypertensive participants 
suffer from other chronic diseases; 67.3% of them with 
good medication adherence. Our results revealed that 
159 (58.8%) of hypertensive participants took multiple 
medications for diseases other than hypertension; 81.1% 
of them with good medication adherence, however. Our 
findings showed that 69.9% of hypertensive patients 
with good medication adherence follow the physician's 
instructions and 63.4% got enough explanation about the 
antihypertensive medications from health care providers 
and they understood the language of drug information. 

Table 3 showed that 55.6% of the participants depend on 
government medical insurance, 5.6% depend on private 
medical insurance and 35.5% depend on personal payments 
(P-value 0.000). Regarding monitoring high blood 
pressure and obtaining medicine monthly, we found that 
most of the participants (41.1%) with high blood pressure 
and obtain their medicine once monthly, 23.3% more than 
two months,15.6% every two months, 3.3% weekly, and 
16.7% never check back (P-value 0.000(. Concerning the 
cost of visits to the hospital or health centers to follow 
up high blood pressure or to obtain medicines per month, 
we found that 54.4% of the patients under the expense of 
government medical insurance, 5.6% under the expense 
of private medical insurance, 5.6% spend (>400 riyals), 
2.2% (201-400 riyals), 5.6% (151-200 riyals), 7.8 (101 - 
150 riyals), 11.1% (51-100 riyals) and 6.7% (1-50 riyals) 
(P-value 0.001). With respect to the cost of visits to the 
hospital, Table 3 showed that 61.1% (P-value 0.000) 
of our participant visit costs depend on governmental 
insurance. In this study concerning hospitalization of the 
patients, we found that 5.6% spend (100-500 riyals), 1.1% 
(501-1000 riyals), 3.3% (1001-3000 riyals), 1.1% (>3000 
riyals), 43.3% depend on governmental medical insurance 
and 6.7% depend on private medical insurance (P-value 
0.000). 

Gender Male 21 35 39 65 60 22.2
0.253 0.653

Female 81 38.6 129 61.4 210 77.8

Educational level

Uneducated 12 80 3 20 15 5.6

13.198 0.009*

Elementary 9 42.9 12 57.1 21 7.8

Preparatory 60 35.7 108 64.3 168 62.2

Secondary 18 33.3 36 66.7 54 20.0

University 3 25 9 75 12 4.4

Employment 
status

Employee 57 54.3 48 45.7 105 38.9

19.928 0.000*Retired 30 27 81 73 111 41.1

Unemployed 15 27.8 39 72.2 54 20.0

Economic 
condition

Excellent 9 50 9 50 18 6.7

2.210 0.349Medium 72 38.7 224 61.3 186 68.9

Weak 21 31.8 45 68.2 66 24.4

Do you suffer 
from high blood 
pressure? Since 

when?

Less than 5 Years 57 57.6 42 42.4 99 36.7

26.193 0.000*
From 5 to 10 Years 24 25.8 69 74.2 93 34.4

From 11-15 Years old 12 28.6 20 71.4 42 15.6

>15 9  27  36 13.3

*Significant difference at P ≤ 0.05.
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Table 2. Univariate analysis of the association of potential clinical variables with self-reported adherence among hypertensive 
patients in the Hail University polyclinic.

MMAS category
Chi-Square

Group I Group II Total sample 
(270)

 N % N % N % χ2 P-value

How many medications 
do you take for high 
blood pressure or its 

complications such as 
heart disease or kidney 

disease?
 

71.4 71.4 71.4 71.4 71.4 71.4 71.4 71.4 71.4
One drug 38 26.4 106 73.6 144 53.3 71.4 71.4

Two 
medication 26 35.6 47 64.4 73 27.0 71.4 71.4

Three 
medications 22 71 9 29 31 11.5 71.4 71.4

Four 
medications 16 72.7 6 27.3 22 8.1 71.4 71.4

Do you know the correct 
doses of high blood 

pressure medication to 
take?

Yes 48 22.5 165 77.5 57 21.1 71.4 71.4

No 54 94.7 3 5.3 213 78.9 71.4 71.4

How often did you 
forget to take high blood 

pressure medication?
 
 
 

71.4 71.4 71.4 71.4 71.4 71.4 71.4 71.4 71.4
71.4 71.4 71.4 71.4 71.4 71.4 71.4 71.4 71.4
71.4 71.4 71.4 71.4 71.4 71.4 71.4 71.4 71.4

Do not forget 36 46.2% 42 53.8% 78 28.9 71.4 71.4
Rarely 33 28.9 81 71.1 114 42.2 71.4 71.4

Once a week 9 30 21 70 30 11.1 71.4 71.4
2-3 times a 

week 12 33.3 24 66.7 36 13.3 71.4 71.4

More than 3 
times a week 12 100 0 0 12 4.4 71.4 71.4

Do high blood pressure 
medications

 make you feel relaxed?

Yes 39 33.3 78 66.7 117 43.3
3.337 0.196No 21 35 39 65 60 22.2

Sometimes 42 45.2 51 54.8 93 34.4
Do you suffer from 

other chronic diseases in 
addition to high blood 

pressure?

Yes 54 32.7 111 67.3 165 61.1

4.604 0.039
No 48 45.7 57 54.3 105 38.9

Do you do the tests 
when asked by the 

doctor?

Yes 66 30.1 153 69.9 219 81.1
30.718 0.000No 15 83.3 3 16.7 18 6.7

Sometimes 21 63.6 12 36.4 33 12.2
Do you get enough 

explanation about the 
high blood pressure 

medicines that you take 
from your health care 
providers in hospitals 
and health centers?

Yes 45 36.6 78 63.4 123 45.6

10.642 0.005

No 42 50 42 50 84 31.1

Sometimes 15 23.8 48 76.2 63 23.3

Is the language in which 
the drug information is 
explained an easy and 

understandable language 
for you?

Yes 54 36 96 64 150 55.6

13.655 0.001
No 36 54.5 30 45.5 66 24.4

Sometimes 12 22.2 42 77.8 54 20.0
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Table 3. Univariate analysis of the association of potential clinical variables with self-reported adherence among hypertensive 
patients in the Hail University polyclinic. 

MMAS category
Chi-SquareGroup I Group II Total (270)

N % N % N % χ2 P-value

What is the approximate 
cost of the medicines for 
high blood pressure or its 

complications that you 
bear monthly?

Nothing 3 33.3 6 66.7 9 3.3 43.528 0.000*
From 1- 50 riyals 6 50 6 50 12 4.4

From 51-100 
riyals 0 0 24 100 24 8.9

From 101 - 150 
riyals 3 12.5 21 87.5 24 8.9

From 151 - 200 
riyals 3 25 9 75 12 4.4

From 201 - 400 
riyals 12 66.7 6 33.3 18 6.7

More than 400 
riyals 6 100 0 0 6 2.2

Government 
insurance 66 44 84 56 150 55.6

Private Insurance 77.8 77.8 77.8 77.8 77.8 77.8
Are the prices of high 

blood pressure drugs or 
their complications a 

burden on your family?

Yes 33 35.5 60 64.5 93 34.4

0.318 0.599No 69 39 108 61 177 65.6

Have high blood pressure 
or its complications

 caused you to lose your 
job or be unable to work?

Yes 12 30.8 27 69.2 39 14.4

0.953 0.329No 90 39 141 61 231 85.6

How often do the 
hospital or health centers 

return periodically to 
monitor high blood 

pressure and its 
complications, or to 
obtain medicines?

Never check back 30 66.7 15 33.3 45 16.7

27.363 0.000*

Weekly 6 66.7 3 33.3 9 3.3
Monthly 30 27 81 73 111 41.1

Every two 
months 18 42.9 24 57.1 42 15.6

More than that 18 28.6 45 71.4 63 23.3

What is the cost that 
you of your visit to the 

hospital or
 health centers to follow 

up on high blood 
pressure or to obtain 

medicines per month?

Nothing 3 100 0 0 3 1.1

25.027 0.001*

From 1-50 riyals 6 33.3 12 66.7 18 6.7
From 51-100 

riyals 6 20 24 80 30 11.1

From 101-150 
riyals 6 28.6 15 71.4 21 7.8

From 151-200 
riyals 6 40 9 60 15 5.6

 From 201-400 
riyals 6 100 0 0 6 2.2

More than 400 
riyals 9 60 6 40 15 5.6

Government 
insurance 57 38.8 90 61.2 147 54.4

Private Insurance 3 20 12 80 15 5.6
How many times 
do you cause high 
blood pressure or 

its complications in 
your annual visit to 
the emergency unit 

in hospitals or health 
centers?

Nothing 33 40.7 48 59.3 81 30.0

3.534 0.477

One time 21 29.2 51 70.8 72 26.7
Twice 18 37.5 30 62.5 48 17.8

Three times 9 42.9 12 57.1 21 7.8

More than three 
times 21 43.7 27 56.3 48 17.8
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What is the cost of your 
visit to the emergency 
unit due to high blood 
pressure disease or its 
complications every 

time if it is at your own 
expense?

Nothing 0 0 9 100 9 3.3

25.240 0.000*

100-200 riyals 15 45.5 18 54.5 33 12.2
201-300 riyals 9 50 9 50 18 6.7
301-500 riyals 9 42.9 12 57.1 21 7.8
More than 500 

riyals 9 100 0 0 9 3.3

Government 
insurance 57 34.5 108 65.5 165 61.1

Private Insurance 3 20 12 80 15 5.6

How many times per 
year did you enter the 

intensive care unit due to 
high blood pressure or its 

complications?

I did not enter 90 38.5 144 61.5 234 86.7

23.747 0.000*

One time 3 16.7 15 83.3 18 6.7
Twice 0 0 9 100 9 3.3

Three times 6 100 0 0 6 2.2
More than three 

times 3 100 0 0 3 1.1

What is the annual cost 
of entering the intensive 

care unit due to high 
blood pressure or its 

complications?

Nothing 30 28.6 75 71.4 105 38.9

27.094 0.000*

100-500 riyals 12 80 3 20 15 5.6
501-1000 riyals 3 100 0 0 3 1.1
1001-3000 riyals 3 33.3 6 66.7 9 3.3
More than 3000 

riyals 0 0 3 100 3 1.1

Government 
insurance 51 43.6 66 56.4 117 43.3

Private Insurance 3 16.7 15 83.3 18 6.7

Have you performed 
certain surgeries due to 
complications of high 

blood pressure?
What is the annual cost 
of all surgeries due to 
complications of high 

blood pressure?

Yes 15 55.6 12 44.4 27 10.0 4.034 0.059No 87 35.8 156 64.2 243 90.0
Nothing 40 39.2% 62 60.8% 102 12.6

0.747 0.991

1000-2000 riyals 4 33.3 8 66.7 12 1.5
4001-6000 riyals 3 50 3 50 6 0.7

6001-10000 
riyals 1 33.3 2 66.7 3 0.4

More than 10,000 
riyals 0 0 2 100 1 0.4

Government 
insurance 49 37.1% 83 62.9% 132 16.3

Private Insurance 4 33.3 8 66.7 4 1.5

Discussion
The study has revealed several variables that contribute 
to a lack of adherence to antihypertensive medication 
in hypertensive patients. Addressing these factors is a 
crucial step towards the optimal control and management 
of hypertension. In our study, we found a comparable 
adherence rate of 62.2% to that reported in previous 
studies conducted in other countries [19-23]. Our findings 
are within the range of the World Health Organization's 
(WHO) (50 to 70 percent), indicating a moderate health 
environment and culture in our communities. Other studies 
showed lower percentages of adherence than us in different 
countries; Upper Egypt, Palestine, China, Ethiopia [24-
27]. The differences in our results can be attributed to the 
diverse procedures employed, the research population, 
and the surroundings [28]. The non-adherence rate to 
antihypertensive drugs in our study is regarded lower than 
in local, Arabic, and worldwide studies [25,29,30].

There were no gender differences in treatment adherence 
in the current trial, which was consistent with a previous 

investigation [31,32]. Other studies, on the other hand, 
found gender differences in antihypertensive drug 
adherence [31,33-36]. 

Many variables, including young age, the lack of 
concomitant diseases, a high income, and a high 
education level, are predictors of good adherence to 
antihypertensive medicines [37,38]. Some impediments 
to therapy adherence are more frequent in elderly patients 
and require special attention in clinical care [39,40]. In our 
study, around 73% of older patients were non-adherent to 
antihypertensive medicines, which was similar to earlier 
studies in other countries [37,41-44]. It might be explained 
by the fact that older people often have many comorbidities 
that necessitate pharmacological therapy and may suffer 
from potential cognitive deficiencies [45-48] support our 
findings that medicine number consumption has a negative 
relationship with adherence. Other authors, however, 
disagreed with our findings since they observed a clear 
association between adherence and the number of drugs 
administered [19,49,50]. They hypothesized that those 
patients were more conscious of their increased illness 
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risk and hence adhered better.

In the same line, our data revealed that approximately 
(61%) of hypertensive participants did not have other 
chronic conditions; 67.3 percent of them had good 
medication adherence, whereas 32.7 percent of patients 
had poor medication adherence. This might be because 
fewer illness comorbidities reduced the number of 
drugs needed, resulting in greater medication adherence 
[37,51]. In contrast, a significant association between the 
presence of comorbid conditions in hypertensive patients 
and good adherence to antihypertensive medications can 
be explained by the fact that patients with concomitant 
comorbid conditions are more likely to be aware of their 
increased risk and, as a result, are more likely to adhere to 
a therapeutic regimen [21,52].

There is no substantial influence of economic status on 
non-adherence rates. Patients' adherence behaviors are 
influenced by the quality of the healthcare system. This 
fact is explained by the strong economic situation of all 
individuals living in KSA, as well as the medical insurance 
coverage of the majority of patients. Our findings differed 
from those of numerous earlier research [53,54]. 

Education improves health literacy, and better education 
aids in achieving a higher degree of adherence [55]. This 
proposal is consistent with the findings of our study as well 
as earlier studies conducted locally and globally [22,28,55-
57]. Education may provide a better awareness of the 
repercussions of noncompliance with antihypertensive 
medications [28].

According to our findings, employment status appears 
to have an impact on adherence; employed patients (54 
percent) compared to (approximately 27 percent) of 
patients non-adherence to antihypertensive medication, 
which is consistent with the findings of previous studies 
[58,59], and this finding is explained by a lack of awareness 
and busy work [58].

The non-adherence rate in this research is greater in 
patients who have had hypertension since <5 years 
(57.6%) compared to (25%) in patients who have had 
hypertension for >15 years, which is consistent with many 
other studies [58,60,61], this may be due to adaptation 
of the patients to have hypertension with the acceptance 
of taking the medications as a part of their daily life, or 
it could be related to a fear of consequences because the 
condition is chronic.

In hypertension patients, forgetfulness and medication side 
effects are the most important predictors of non-adherence 
[14]. Missed medication dosages were substantially 
linked to treatment non-adherence [37]. According to our 
statistics, 71% of excellent adherent patients did not skip 
a dose of their antihypertensive medication. According 
to the findings of the current study, around 67 percent of 
hypertension patients with good medication adherence felt 
at ease after taking antihypertensive medication.

Consistent with previous research [28], our data revealed 
that approximately 70% of hypertensive patients with 
good medication adherence performed the appropriate 
investigations when their doctor ordered them, whereas 
83.3 percent of hypertensive patients with poor medication 
adherence did not. These data show that the physician-
patient interaction is an important determinant in inpatient 
treatment adherence. Regular clinic follow-ups [62], high 
education and ongoing counseling by healthcare workers, 
and understanding of the physician's recommendations 
[63,64] are all important healthcare system elements 
related to antihypertensive medication adherence. 

According to the cost of medicine for hypertension or its 
sequelae, we discovered that more than 55 percent of the 
participants rely on government medical insurance in this 
study. Patients with higher out-of-pocket expenses were 
more likely to fail to adhere to antihypertensive drug 
regimens [65].

Conclusion
Poor adherence to antihypertensive medications impaired 
Hail's blood pressure regulation. This resulted in increasing 
illness comorbidity and raised the financial burden on the 
Kingdom of Saudi Arabia's Ministry of Health. This report 
should persuade health policymakers to take specific 
methods to minimize national healthcare spending. 

Recommendation
Better communication with healthcare providers in 
hospitals and health care centers, such as physicians 
and pharmacists, as well as better patient education 
and providing them with sufficient knowledge about 
hypertension and its management, will improve patient 
adherence to medications through the development of 
multidisciplinary intervention programs, according to the 
findings of this study.

Authors' Contribution
Conceptualization, design, supervision and project 
administration, Principal investigator of project and 
the corresponding author; M.R.M. Collecting data for 
the study; H.E.E., M.R.M. and N.R.Y. Formal analysis, 
development of methodology, investigation, verification 
and validation; A.A.M., H.E.E., M.R.M and M.E.G. 
Writing the original draft of the manuscript; H.E.E., N.R.Y., 
H.M.E., A.M.B., M.R.M., A.M.F. and F.S.A. Review and 
editing the manuscript; H.E.E., A.A.M., M.R.M, N.R.Y., 
M.E.G., A.M.F., H.M.E., A.M.B. and F.S.A). All authors 
read and agreed to the final version of the manuscript.

Funding
This study was supported by the Scientific Research 
Deanship at the University of Hail in Saudi Arabia 
under project number (RG-20018) (H-2020-206) titled 
"Hypertension: Prevalence, renal and cardiovascular 
complications, patient adherence to treatment, and effect 
on the economy of the social health system, Hail, KSA."



Mahmoud/El-Horany/Metwaly/Elagib/Alenazi/Mfrrij/Youssef/Fahmy/Ghoniem

Biomed Res 2022 Volume 33 Issue 245

Institutional Review Board Statement
The study was carried out following the Helsinki 
Declaration, and the protocol was authorized by the 
University of Hail institutional review boards under 
project number (RG–20018) and project ethical approval 
number (H-2020-206) that was reviewed and approved by 
the Research Ethical Committee (REC) at the University 
of Hail dated: 05/11/2020 and approved by university 
president letter-number 16784/5/42 dated 23/03/1442H.

Informed Consent Statement
It was made to protect their rights and ensure the security 
of their information. There is a phrase at the top of the 
questionnaire that states that completing the questionnaire 
constitutes acceptance to participate in this study.

Data Availability Statement
The datasets created and/or analysed during the present 
work will be made available upon request by the relevant 
author.

Acknowledgement
Sincere thanks to the University Research Unit for its 
assistance with research project no. (RG-20018), (H-
2020-206). The authors also express their gratitude to 
the patients who took part in the study at Hail University 
Medical Polyclinics in Hail City, Saudi Arabia.

Conflicts of Interest
The authors have reported no conflicts of interest.

References
1.	 Roth GA, Mensah GA, Johnson CO, Addolorato G, Ammirati 

E, Baddour LM, Barengo NC, Beaton AZ, Benjamin EJ, 
Benziger CP. Global burden of cardiovascular diseases and 
risk factors, 1990-2019. J Am Coll Cardiol 2020; 76: 2982-
3021.  

2.	 Aljefree N, Ahmed F. prevalence of cardiovascular disease 
and associated risk factors among adult population in the 
gulf region: A systematic review. Adv Public Heal 2015; 
2015: 1-23. 

3.	 O’Donnell MJ, Xavier D, Liu L, Zhang H, Chin SL, Rao-
Melacini P, Rangarajan S, Islam S, Pais P, McQueen MJ, 
Mondo C, Damasceno A, Lopez-Jaramillo P, Hankey GJ, 
Dans AL, Yusoff K, Truelsen T, Diener HC, Sacco RL, 
Ryglewicz D, Czlonkowska A, Weimar C, Wang X, Yusuf 
S. Risk factors for ischaemic and intracerebral haemorrhagic 
stroke in 22 countries (the interstroke study): A case-control 
study. Lancet 2010; 376: 112-123.  

4.	 Zhou B, Perel P, Mensah GA, Ezzati M. Global epidemiology, 
health burden and effective interventions for elevated blood 
pressure and hypertension. Nat Rev Cardiol 2021; 18: 785-
802.  

5.	 Alsaqabi YS, Rabbani U. Medication adherence and its 
association with quality of life among hypertensive patients 
attending primary health care centers in saudi arabia. Cureus 
2020; 12: e11853.  

6.	 Tyrovolas S, El Bcheraoui C, Alghnam SA, Alhabib KF, 
Almadi MAH, Al-Raddadi RM, Bedi N, El Tantawi M, 
Krish VS, Memish ZA, Mohammad Y, Molassiotis A, 
Panagiotakos D, Salam N, Sobaih BH, Mokdad AH. The 
burden of disease in saudi arabia 1990–2017: Results from 
the global burden of disease study 2017. Lancet Planet Heal 
2020; 4: e195-e208.   

7.	 El Bcheraoui C, Memish ZA, Tuffaha M, Daoud F, Robinson 
M, Jaber S, Mikhitarian S, Al Saeedi M, AlMazroa MA, 
Mokdad AH, Al Rabeeah AA. Hypertension and its 
associated risk factors in the kingdom of saudi arabia, 2013: 
A national survey. Int J Hypertens 2014; 2014: 1-8.  

8.	 Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton 
PK, He J. Global burden of hypertension: Analysis of 
worldwide data. Lancet 2005; 365: 217-223.  

9.	 Mozaffarian D, Benjamin EJ, Go AS, Arnett DK, Blaha MJ, 
Cushman M, Das SR, de Ferranti S, Després JP, Fullerton 
HJ, Howard VJ, Huffman MD, Isasi CR, Jiménez MC, 
Judd SE, Kissela BM, Lichtman JH, Lisabeth LD, Liu S, 
Mackey RH, Magid DJ, McGuire DK, Mohler ER, Moy CS, 
Muntner P, Mussolino ME, Nasir K, Neumar RW, Nichol 
G, Palaniappan L, Pandey DK, Reeves MJ, Rodriguez CJ, 
Rosamond W, Sorlie PD, Stein J, Towfighi A, Turan TN, 
Virani SS, Woo D, Yeh RW, Turner MB. Executive summary: 
Heart disease and stroke statistics-2016 update. Circulation 
2016; 133: 447-454.  

10.	Messerli FH, Williams B, Ritz E. Essential hypertension. 
Lancet 2007; 370: 591-603.  

11.	Dragomir A, Côté R, Roy L, Blais L, Lalonde L, Bérard A, 
Perreault S. Impact of adherence to antihypertensive agents 
on clinical outcomes and hospitalization costs. Med Care 
2010; 48: 418-425.  

12.	Burnier M, Egan BM. Adherence in hypertension. Circ Res 
2019; 124: 1124-1140.  

13.	Krousel-Wood MA, Muntner P, Islam T, Morisky DE, 
Webber LS. barriers to and determinants of medication 
adherence in hypertension management: Perspective of the 
cohort study of medication adherence among older adults. 
Med Clin North Am 2009; 93: 753-769.  

14.	Adidja NM, Agbor VN, Aminde JA, Ngwasiri CA, Ngu 
KB, Aminde LN. Non-adherence to antihypertensive 
pharmacotherapy in Buea, Cameroon: A cross-sectional 
community-based study. BMC Cardiovasc Disord 2018; 18: 
150.  

15.	Patel MJ, Shetty L, Rasras A. Assessment of medication 
adherence and medication knowledge among hypertensive 
patients in riyadh, saudi arabia. Int J Pharma Res Rev 2015; 
4: 15-23.

16.	Alomi YA, Alaskari DA, Almelfi MM, Badawi DA, Alshihri 
AM. Healthcare professional’s knowledge about cost related 
medication information in saudi arabia. J Pharm Pract 
Community Med 2018; 4: 163-166.  

17.	Kang GCY, Koh EYL, Tan NC. Prevalence and factors 
associated with adherence to anti-hypertensives among 
adults with hypertension in a developed asian community: 
A cross-sectional study. Proc Singapore Healthc 2020; 29: 
167-175. 

18.	Morisky DE, Green LW, Levine DM. Concurrent and 
predictive validity of a self-reported measure of medication 
adherence. Med Care 1986; 24: 67-74.  

https://www.sciencedirect.com/science/article/pii/S0735109720377755?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0735109720377755?via%3Dihub
https://www.hindawi.com/journals/aph/2015/235101/
https://www.hindawi.com/journals/aph/2015/235101/
https://www.hindawi.com/journals/aph/2015/235101/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(10)60834-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(10)60834-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(10)60834-3/fulltext
https://www.nature.com/articles/s41569-021-00559-8
https://www.nature.com/articles/s41569-021-00559-8
https://www.nature.com/articles/s41569-021-00559-8
https://www.cureus.com/articles/45785-medication-adherence-and-its-association-with-quality-of-life-among-hypertensive-patients-attending-primary-health-care-centers-in-saudi-arabia
https://www.cureus.com/articles/45785-medication-adherence-and-its-association-with-quality-of-life-among-hypertensive-patients-attending-primary-health-care-centers-in-saudi-arabia
https://www.cureus.com/articles/45785-medication-adherence-and-its-association-with-quality-of-life-among-hypertensive-patients-attending-primary-health-care-centers-in-saudi-arabia
https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(20)30075-9/fulltext
https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(20)30075-9/fulltext
https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(20)30075-9/fulltext
https://www.hindawi.com/journals/ijhy/2014/564679/
https://www.hindawi.com/journals/ijhy/2014/564679/
https://www.hindawi.com/journals/ijhy/2014/564679/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(05)17741-1/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(05)17741-1/fulltext
https://www.ahajournals.org/doi/10.1161/cir.0000000000000366
https://www.ahajournals.org/doi/10.1161/cir.0000000000000366
https://www.sciencedirect.com/science/article/abs/pii/S0140673607612999
https://journals.lww.com/lww-medicalcare/Abstract/2010/05000/Impact_of_Adherence_to_Antihypertensive_Agents_on.5.aspx
https://journals.lww.com/lww-medicalcare/Abstract/2010/05000/Impact_of_Adherence_to_Antihypertensive_Agents_on.5.aspx
https://www.ahajournals.org/doi/10.1161/CIRCRESAHA.118.313220
https://www.sciencedirect.com/science/article/abs/pii/S0025712509000224?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0025712509000224?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0025712509000224?via%3Dihub
https://bmccardiovascdisord.biomedcentral.com/articles/10.1186/s12872-018-0888-z
https://bmccardiovascdisord.biomedcentral.com/articles/10.1186/s12872-018-0888-z
https://bmccardiovascdisord.biomedcentral.com/articles/10.1186/s12872-018-0888-z
https://www.rroij.com/open-access/assessment-of-medication-adherence-and-medication-knowledge-among-hypertensive-patients-in-riyadh-saudi-arabia-.pdf
https://www.rroij.com/open-access/assessment-of-medication-adherence-and-medication-knowledge-among-hypertensive-patients-in-riyadh-saudi-arabia-.pdf
https://www.rroij.com/open-access/assessment-of-medication-adherence-and-medication-knowledge-among-hypertensive-patients-in-riyadh-saudi-arabia-.pdf
https://jppcm.org/archives/article/214.html
https://jppcm.org/archives/article/214.html
https://journals.sagepub.com/doi/10.1177/2010105820933305
https://journals.sagepub.com/doi/10.1177/2010105820933305
https://journals.sagepub.com/doi/10.1177/2010105820933305
https://journals.sagepub.com/doi/10.1177/2010105820933305
https://journals.lww.com/lww-medicalcare/Abstract/1986/01000/Concurrent_and_Predictive_Validity_of_a.7.aspx
https://journals.lww.com/lww-medicalcare/Abstract/1986/01000/Concurrent_and_Predictive_Validity_of_a.7.aspx
https://journals.lww.com/lww-medicalcare/Abstract/1986/01000/Concurrent_and_Predictive_Validity_of_a.7.aspx


Predictors of patient non-adherence to antihypertensive medications and its economic burden on the health system of 
saudi arabia.

Biomed Res 2022 Volume 33 Issue 2 46

19.	Patel RP, Taylor SD. Factors affecting medication adherence 
in hypertensive patients. Ann Pharmacother 2002; 36: 40-45.  

20.	Yue Z, Bin W, Weilin Q, Aifang Y. Effect of medication 
adherence on blood pressure control and risk factors for 
antihypertensive medication adherence. J Eval Clin Pract 
2015; 21: 166-172.  

21.	Choi HY, Oh IJ, Lee JA, Lim J, Kim YS, Jeon TH, Cheong 
YS, Kim DH, Kim MC, Lee SY. Factors affecting adherence 
to antihypertensive medication. Korean J Fam Med 2018; 
39: 325-332.  

22.	Hashmi SK, Afridi MB, Abbas K, Sajwani RA, Saleheen 
D, Frossard PM, Ishaq M, Ambreen A, Ahmad U. Factors 
associated with adherence to anti-hypertensive treatment in 
pakistan. PLoS One 2007; 2: e280.  

23.	Al-Ramahi R. Adherence to medications and associated 
factors: A cross-sectional study among Palestinian 
hypertensive patients. J Epidemiol Glob Health 2014; 5: 125.  

24.	Akintunde A, Akintunde T. Antihypertensive medications 
adherence among Nigerian hypertensive subjects in a 
specialist clinic compared to a general outpatient clinic. Ann 
Med Health Sci Res 2015; 5: 173.  

25.	Elbur AI. Level of adherence to lifestyle changes and 
medications among male hypertensive patients in two 
hospitals in taif; kingdom of Saudi Arabia. Int J Pharm 
Pharm Sci 2015; 7: 168-172. 

26.	Okwuonu CG, Uwanurochi NV, Chimezie OJ, Ogah OS, 
Mbanaso AU, Odigwe CO. Adherence to antihypertensive 
medication and its correlates among individuals with 
hypertension in a semi-urban community of southern nigeria. 
J Med. Biomed Res 2015; 14: 5-17.  

27.	Misra P, Salve HR, Srivastava R, Kant S, Krishnan A. 
Adherence to treatment among hypertensive individuals in 
a rural population of north india. Indian J Community Heal 
2017; 29: 176-181.  

28.	Alsolami F, Hou XY, Correa-Velez I. [ps 03-23] Factors 
affecting antihypertensive medications adherence among 
hypertensive patients in saudi arabia. J Hypertens 2016; 34: 
e132.     

29.	Algabbani FM, Algabbani AM. Treatment adherence among 
patients with hypertension: Findings from a cross-sectional 
study. Clin Hypertens 2020; 26: 18.  

30.	Khayyat SM, Khayyat SMS, Hyat Alhazmi RS, Mohamed 
MMA, Hadi MA. Predictors of medication adherence and 
blood pressure control among saudi hypertensive patients 
attending primary care clinics: A cross-sectional study. PLoS 
One 2017; 12: e0171255.  

31.	Holt E, Joyce C, Dornelles A, Morisky D, Webber LS, 
Muntner P, Krousel-Wood M. Sex differences in barriers to 
antihypertensive medication adherence: Findings from the 
cohort study of medication adherence among older adults. J 
Am Geriatr Soc 2013; 61: 558-564.  

32.	Biffi A, Rea F, Iannaccone T, Filippelli A, Mancia G, Corrao 
G. Sex differences in the adherence of antihypertensive 
drugs: A systematic review with meta-analyses. BMJ Open 
2020; 10: e036418.  

33.	Chen SL, Lee WL, Liang T, Liao IC. Factors associated with 
gender differences in medication adherence: A longitudinal 
study. J Adv Nurs 2014; 70: 2031-2040.  

34.	Hyre AD, Krousel-Wood MA, Muntner P, Kawasaki 
L, DeSalvo KB. Prevalence and predictors of poor 
antihypertensive medication adherence in an urban health 
clinic setting. J Clin Hypertens 2007; 9: 179-186.  

35.	Ramli A, Ahmad NS, Paraidathathu T. Medication adherence 
among hypertensive patients of primary health clinics in 
Malaysia. Patient Prefer Adherence 2012; 6: 613-622.  

36.	Shah NR, Hirsch AG, Zacker C, Wood GC, Schoenthaler A, 
Ogedegbe G, Stewart WF. Predictors of first-fill adherence 
for patients with hypertension. Am J Hypertens 2009; 22: 
392-396.  

37.	Hussein A, Awad MS, Mahmoud HEM. Patient adherence 
to antihypertensive medications in upper egypt: A cross-
sectional study. Egypt Hear J 2020; 72.  

38.	Krousel-Wood M, Thomas S, Muntner P, Morisky D. 
Medication adherence: A key factor in achieving blood 
pressure control and good clinical outcomes in hypertensive 
patients. Curr Opin Cardiol 2004; 19: 357-362. 

39.	Marengoni A, Angleman S, Melis R, Mangialasche F, 
Karp A, Garmen A, Meinow B, Fratiglioni L. Aging with 
multimorbidity: A systematic review of the literature. Ageing 
Res Rev 2011; 10: 430-439.  

40.	Smaje A, Weston-Clark M, Raj R, Orlu M, Davis D, Rawle 
M. Factors associated with medication adherence in older 
patients: A systematic review. Aging Med 2018; 1: 254-266.  

41.	Hamza S, El Akkad R, Abdelrahman E, Abd elghany S. 
Non adherence to antihypertensive medications among 
hypertensive elderly patients in outpatient geriatric clinic. 
Egypt J Geriatr Gerontol 2019; 6: 1-7. 

42.	Lo SHS, Chau JPC, Woo J, Thompson DR, Choi KC. 
Adherence to antihypertensive medication in older adults 
with hypertension. J Cardiovasc Nurs 2016; 31: 296-303.  

43.	Woodham N, Taneepanichskul S, Somrongthong R, 
Auamkul N. Medication adherence and associated factors 
among elderly hypertension patients with uncontrolled blood 
pressure in rural area, northeast thailand. J Heal Res 2018; 
32: 449-458. 

44.	Getenet A, Tesfa M, Ferede A, Molla Y. Determinants of 
adherence to anti-hypertensive medications among adult 
hypertensive patients on follow-up in hawassa referral 
hospital: A case-control study. JRSM Cardiovasc Dis 2019; 
8: 204800401989275.  

45.	Hughes CM. Medication non-adherence in the elderly. Drugs 
Aging 2004; 21: 793-811.  

46.	Mulhem E, Lick D, Varughese J, Barton E, Ripley T, Haveman 
J. Adherence to medications after hospital discharge in the 
elderly. Int J Family Med 2013; 2013: 1-6.  

47.	Li YT, Wang HHX, Liu KQL, Lee GKY, Chan WM, Griffiths 
SM, Chen RL. Medication adherence and blood pressure 
control among hypertensive patients with coexisting 
long-term conditions in primary care settings. Medicine 
(Baltimore) 2016; 95: e3572.  

48.	Jimmy B, Jose J. Patient medication adherence: Measures in 
daily practice. Oman Med J 2011; 26: 155-159.  

49.	Chou CP, Chen CY, Huang KS, Lin SC, Huang CF, Koo M. 
Factors associated with nonadherence to antihypertensive 
medication among middle-aged adults with hypertension: 
Findings from the taiwan national health interview survey. J 
Int Med Res 2020; 48.  

https://journals.sagepub.com/doi/10.1345/aph.1A046
https://journals.sagepub.com/doi/10.1345/aph.1A046
https://onlinelibrary.wiley.com/doi/10.1111/jep.12268
https://onlinelibrary.wiley.com/doi/10.1111/jep.12268
https://onlinelibrary.wiley.com/doi/10.1111/jep.12268
https://kmbase.medric.or.kr/KMID/1100920180390060325
https://kmbase.medric.or.kr/KMID/1100920180390060325
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0000280
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0000280
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0000280
https://www.atlantis-press.com/journals/jegh/125906004
https://www.atlantis-press.com/journals/jegh/125906004
https://www.atlantis-press.com/journals/jegh/125906004
https://www.ajol.info/index.php/amhsr/article/view/117531
https://www.ajol.info/index.php/amhsr/article/view/117531
https://www.ajol.info/index.php/amhsr/article/view/117531
https://innovareacademics.in/journals/index.php/ijpps/article/view/4804#:~:text=Rates%20of%20adherence%20to%20exercise,(*P%C3%82%20%3D%200.004).
https://innovareacademics.in/journals/index.php/ijpps/article/view/4804#:~:text=Rates%20of%20adherence%20to%20exercise,(*P%C3%82%20%3D%200.004).
https://innovareacademics.in/journals/index.php/ijpps/article/view/4804#:~:text=Rates%20of%20adherence%20to%20exercise,(*P%C3%82%20%3D%200.004).
https://www.ajol.info/index.php/jmbr/article/view/124865
https://www.ajol.info/index.php/jmbr/article/view/124865
https://www.ajol.info/index.php/jmbr/article/view/124865
https://www.iapsmupuk.org/journal/index.php/IJCH/article/view/742
https://www.iapsmupuk.org/journal/index.php/IJCH/article/view/742
https://journals.lww.com/jhypertension/fulltext/2016/09001/_PS_03_23__FACTORS_AFFECTING_ANTIHYPERTENSIVE.361.aspx
https://journals.lww.com/jhypertension/fulltext/2016/09001/_PS_03_23__FACTORS_AFFECTING_ANTIHYPERTENSIVE.361.aspx
https://journals.lww.com/jhypertension/fulltext/2016/09001/_PS_03_23__FACTORS_AFFECTING_ANTIHYPERTENSIVE.361.aspx
https://clinicalhypertension.biomedcentral.com/articles/10.1186/s40885-020-00151-1
https://clinicalhypertension.biomedcentral.com/articles/10.1186/s40885-020-00151-1
https://clinicalhypertension.biomedcentral.com/articles/10.1186/s40885-020-00151-1
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0171255
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0171255
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0171255
https://agsjournals.onlinelibrary.wiley.com/doi/10.1111/jgs.12171
https://agsjournals.onlinelibrary.wiley.com/doi/10.1111/jgs.12171
https://agsjournals.onlinelibrary.wiley.com/doi/10.1111/jgs.12171
https://bmjopen.bmj.com/content/10/7/e036418
https://bmjopen.bmj.com/content/10/7/e036418
https://onlinelibrary.wiley.com/doi/10.1111/jan.12361
https://onlinelibrary.wiley.com/doi/10.1111/jan.12361
https://onlinelibrary.wiley.com/doi/10.1111/jan.12361
https://onlinelibrary.wiley.com/doi/10.1111/j.1524-6175.2007.06372.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1524-6175.2007.06372.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1524-6175.2007.06372.x
https://www.dovepress.com/medication-adherence-among-hypertensive-patients-of-primary-health-cli-peer-reviewed-fulltext-article-PPA
https://www.dovepress.com/medication-adherence-among-hypertensive-patients-of-primary-health-cli-peer-reviewed-fulltext-article-PPA
https://www.dovepress.com/medication-adherence-among-hypertensive-patients-of-primary-health-cli-peer-reviewed-fulltext-article-PPA
https://d1wqtxts1xzle7.cloudfront.net/46797603/Predictors_of_First-Fill_Adherence_for_P20160626-26645-v6yxsx-with-cover-page-v2.pdf?Expires=1645079370&Signature=dqbwlATfjk0dwheWZHDL9YxHvHDOB-znfEMXk4aCdi8eny3YMBV3MtegPlZn1Df7956~ttqds24pToM0yejF0l-YBqiKPXso6zx0IYZZXpN9v6buqq774W41RtOwvtZz1Ln5wXMXzSOIOfcB4h7joCXBe0lxaTrHVn64Omm4h7w4M-X7eNpCRRE7Ps7s-ro9KpVfbEW0wavy0KiS0WYhhD9CEvBXJb3qNKQsInS3~TjCoczTE3e2NwY4Gf66t6hK4zaoBtpfE0nah8FQWRzoJl0KvWKfiETOta8Qf8F~FoDcVRgw3NtKesijmKgq24Tce9fX7sZgJUJs4Hh-tKQ8wA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/46797603/Predictors_of_First-Fill_Adherence_for_P20160626-26645-v6yxsx-with-cover-page-v2.pdf?Expires=1645079370&Signature=dqbwlATfjk0dwheWZHDL9YxHvHDOB-znfEMXk4aCdi8eny3YMBV3MtegPlZn1Df7956~ttqds24pToM0yejF0l-YBqiKPXso6zx0IYZZXpN9v6buqq774W41RtOwvtZz1Ln5wXMXzSOIOfcB4h7joCXBe0lxaTrHVn64Omm4h7w4M-X7eNpCRRE7Ps7s-ro9KpVfbEW0wavy0KiS0WYhhD9CEvBXJb3qNKQsInS3~TjCoczTE3e2NwY4Gf66t6hK4zaoBtpfE0nah8FQWRzoJl0KvWKfiETOta8Qf8F~FoDcVRgw3NtKesijmKgq24Tce9fX7sZgJUJs4Hh-tKQ8wA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://tehj.springeropen.com/articles/10.1186/s43044-020-00066-0
https://tehj.springeropen.com/articles/10.1186/s43044-020-00066-0
https://tehj.springeropen.com/articles/10.1186/s43044-020-00066-0
https://journals.lww.com/co-cardiology/Abstract/2004/07000/Medication_adherence__a_key_factor_in_achieving.11.aspx
https://journals.lww.com/co-cardiology/Abstract/2004/07000/Medication_adherence__a_key_factor_in_achieving.11.aspx
https://journals.lww.com/co-cardiology/Abstract/2004/07000/Medication_adherence__a_key_factor_in_achieving.11.aspx
https://www.sciencedirect.com/science/article/pii/S1568163711000249?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1568163711000249?via%3Dihub
https://onlinelibrary.wiley.com/doi/10.1002/agm2.12045
https://onlinelibrary.wiley.com/doi/10.1002/agm2.12045
https://ejgg.journals.ekb.eg/article_30888.html
https://ejgg.journals.ekb.eg/article_30888.html
https://journals.lww.com/jcnjournal/Fulltext/2016/07000/Adherence_to_Antihypertensive_Medication_in_Older.4.aspx
https://journals.lww.com/jcnjournal/Fulltext/2016/07000/Adherence_to_Antihypertensive_Medication_in_Older.4.aspx
https://www.emerald.com/insight/content/doi/10.1108/JHR-11-2018-085/full/html
https://www.emerald.com/insight/content/doi/10.1108/JHR-11-2018-085/full/html
https://www.emerald.com/insight/content/doi/10.1108/JHR-11-2018-085/full/html
https://journals.sagepub.com/doi/10.1177/2048004019892758
https://journals.sagepub.com/doi/10.1177/2048004019892758
https://journals.sagepub.com/doi/10.1177/2048004019892758
https://journals.sagepub.com/doi/10.1177/2048004019892758
https://link.springer.com/article/10.2165/00002512-200421120-00004
https://www.hindawi.com/journals/ijfm/2013/901845/
https://www.hindawi.com/journals/ijfm/2013/901845/
https://journals.lww.com/md-journal/Fulltext/2016/05170/Medication_Adherence_and_Blood_Pressure_Control.19.aspx
https://journals.lww.com/md-journal/Fulltext/2016/05170/Medication_Adherence_and_Blood_Pressure_Control.19.aspx
https://journals.lww.com/md-journal/Fulltext/2016/05170/Medication_Adherence_and_Blood_Pressure_Control.19.aspx
https://www.omjournal.org/articleDetails.aspx?coType=1&aId=93
https://www.omjournal.org/articleDetails.aspx?coType=1&aId=93
https://journals.sagepub.com/doi/10.1177/0300060520936176
https://journals.sagepub.com/doi/10.1177/0300060520936176
https://journals.sagepub.com/doi/10.1177/0300060520936176


Mahmoud/El-Horany/Metwaly/Elagib/Alenazi/Mfrrij/Youssef/Fahmy/Ghoniem

Biomed Res 2022 Volume 33 Issue 247

50.	Natarajan N, Putnam W, van Aarsen K, Beverley Lawson 
K, Burge F. Adherence to antihypertensive medications 
among family practice patients with diabetes mellitus and 
hypertension. Can Fam Physician 2013; 59: e93-e100.    

51.	Bader RJK, Koprulu F, Hassan NAGM, Ali AAA, Elnour 
AA. Predictors of adherence to antihypertensive medication 
in northern united arab emirates. East Mediterr Heal J 2015; 
21: 309-318.  

52.	Mallya S, Kumar A, Kamath A, Shetty A, Mishra S. 
Assessment of treatment adherence among hypertensive 
patients in a coastal area of karnataka, india. Int J Community 
Med Public Heal 2016; 1998-2003.    

53.	Gutierrez MM, Sakulbumrungsil R. Factors associated 
with medication adherence of hypertensive patients in the 
philippines: A systematic review. Clin Hypertens 2021; 27: 
19.    

54.	Dhar L, Dantas J, Ali M. A systematic review of factors 
influencing medication adherence to hypertension treatment 
in developing countries. Open J Epidemiol 2017; 07: 211-
250.    

55.	Yashawant R, Nitesh K, Shatrughan P, Vijay K, Ankur S. 
Medication adherence: Assess compliance and associated 
factors among hypertensive patients. J Hypertens Manag 
2020; 6.  

56.	Alkatheri A, Albekairy A. Does the patients′ educational level 
and previous counseling affect their medication knowledge?. 
Ann Thorac Med 2013; 8: 105.  

57.	Yu YF, Nichol MB, Yu AP, Ahn J. Persistence and adherence 
of medications for chronic overactive bladder/urinary 
incontinence in the california medicaid program. Value Heal 
2005; 8: 495-505.  

58.	Pan J, Wu L, Wang H, Lei T, Hu B, Xue X, Li Q. 
Determinants of hypertension treatment adherence among 
a chinese population using the therapeutic adherence scale 
for hypertensive patients. Medicine (Baltimore) 2019; 98: 
e16116.  

59.	Kang CD, Tsang PPM, Li WTL, Wang HHX, Liu KQL, 
Griffiths SM, Wong M.C.S. Determinants of medication 
adherence and blood pressure control among hypertensive 
patients in hong kong: A cross-sectional study. Int J Cardiol 
2015; 182: 250-257.  

60.	Hultgren F, Jonasson G, Billhult A. From resistance to 
rescue-patients’ shifting attitudes to antihypertensives: A 
qualitative study. Scand J Prim Health Care 2014; 32: 163-
169.  

61.	Abu Khudair S, Khader YS, Morrissey H, El-Khatib Z, 
Sandor J. Factors associated with suboptimal adherence 
to hypertensive medications among syrian refugees-cross-
sectional study at the zaatari camp, jordan. Patient Prefer 
Adherence 2021; 15: 2125-2135.    

62.	Martin KD, Roter DL, Beach MC, Carson KA, Cooper LA. 
Physician communication behaviors and trust among black 
and white patients with hypertension. Med Care 2013; 51: 
151-157.  

63.	Alhalaiqa F, Deane KHO, Gray R. Hypertensive patients’ 
experience with adherence therapy for enhancing medication 
compliance: A qualitative exploration. J Clin Nurs 2013; 22: 
2039-2052.  

64.	Ponnusankar S, Surulivelrajan M, Anandamoorthy N, 
Suresh B. Assessment of impact of medication counseling 
on patients’ medication knowledge and compliance in an 
outpatient clinic in south india. Patient Educ Couns 2004; 
54: 55-60.  

65.	Baker-Goering MM, Roy K, Howard DH. Relationship 
between adherence to antihypertensive medication regimen 
and out-of-pocket costs among -people aged 35 to 64 with 
employer-sponsored health insurance. Prev Chronic Dis 
2019; 16: 180381.  

*Correspondence to:

Madiha R Mahmoud
Department of Pharmacology
College of Medicine
University of Ha'il, Ha'il 2440
Saudi Arabia

https://eurekamag.com/research/036/767/036767797.php
https://eurekamag.com/research/036/767/036767797.php
https://eurekamag.com/research/036/767/036767797.php
https://applications.emro.who.int/EMHJ/v21/05/EMHJ_2015_21_5_309_318.pdf?ua=1
https://applications.emro.who.int/EMHJ/v21/05/EMHJ_2015_21_5_309_318.pdf?ua=1
https://www.ijcmph.com/index.php/ijcmph/article/view/312#:~:text=Most%20(39.5%25)%20of%20the,in%20the%20last%20one%20month.
https://www.ijcmph.com/index.php/ijcmph/article/view/312#:~:text=Most%20(39.5%25)%20of%20the,in%20the%20last%20one%20month.
https://clinicalhypertension.biomedcentral.com/articles/10.1186/s40885-021-00176-0
https://clinicalhypertension.biomedcentral.com/articles/10.1186/s40885-021-00176-0
https://clinicalhypertension.biomedcentral.com/articles/10.1186/s40885-021-00176-0
https://www.scirp.org/journal/paperinformation.aspx?paperid=78271
https://www.scirp.org/journal/paperinformation.aspx?paperid=78271
https://www.scirp.org/journal/paperinformation.aspx?paperid=78271
https://clinmedjournals.org/articles/jhm/journal-of-hypertension-and-management-jhm-6-048.php?jid=jhm
https://clinmedjournals.org/articles/jhm/journal-of-hypertension-and-management-jhm-6-048.php?jid=jhm
https://www.thoracicmedicine.org/article.asp?issn=1817-1737;year=2013;volume=8;issue=2;spage=105;epage=108;aulast=Alkatheri
https://www.thoracicmedicine.org/article.asp?issn=1817-1737;year=2013;volume=8;issue=2;spage=105;epage=108;aulast=Alkatheri
https://www.sciencedirect.com/science/article/pii/S1098301510600435?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1098301510600435?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1098301510600435?via%3Dihub
https://journals.lww.com/md-journal/Fulltext/2019/07050/Determinants_of_hypertension_treatment_adherence.27.aspx
https://journals.lww.com/md-journal/Fulltext/2019/07050/Determinants_of_hypertension_treatment_adherence.27.aspx
https://journals.lww.com/md-journal/Fulltext/2019/07050/Determinants_of_hypertension_treatment_adherence.27.aspx
https://www.sciencedirect.com/science/article/abs/pii/S0167527314024863?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0167527314024863?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0167527314024863?via%3Dihub
https://www.tandfonline.com/doi/full/10.3109/02813432.2014.982365
https://www.tandfonline.com/doi/full/10.3109/02813432.2014.982365
https://www.tandfonline.com/doi/full/10.3109/02813432.2014.982365
https://www.dovepress.com/factors-associated-with-suboptimal-adherence-to-hypertensive-medicatio-peer-reviewed-fulltext-article-PPA#:~:text=The%20multiple%20linear%20regression%20analysis,reporting%20discontinuation%20of%20medications%20due
https://www.dovepress.com/factors-associated-with-suboptimal-adherence-to-hypertensive-medicatio-peer-reviewed-fulltext-article-PPA#:~:text=The%20multiple%20linear%20regression%20analysis,reporting%20discontinuation%20of%20medications%20due
https://www.dovepress.com/factors-associated-with-suboptimal-adherence-to-hypertensive-medicatio-peer-reviewed-fulltext-article-PPA#:~:text=The%20multiple%20linear%20regression%20analysis,reporting%20discontinuation%20of%20medications%20due
https://journals.lww.com/lww-medicalcare/Abstract/2013/02000/Physician_Communication_Behaviors_and_Trust_Among.6.aspx
https://journals.lww.com/lww-medicalcare/Abstract/2013/02000/Physician_Communication_Behaviors_and_Trust_Among.6.aspx
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2702.2012.04321.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2702.2012.04321.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2702.2012.04321.x
https://www.sciencedirect.com/science/article/abs/pii/S0738399103001939?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0738399103001939?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0738399103001939?via%3Dihub
https://www.cdc.gov/pcd/issues/2019/18_0381.htm
https://www.cdc.gov/pcd/issues/2019/18_0381.htm
https://www.cdc.gov/pcd/issues/2019/18_0381.htm
https://www.cdc.gov/pcd/issues/2019/18_0381.htm

