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Abstract: 
Background: Low- adherence to antihypertensive medication is the reason for not achieving the target levels in controlling blood 
pressure. Aims: This study Aims to assess the level of adherence of patients with hypertension to their medications and to determine 
the main socio-demographic factors that associated with the medications non-adherence among patients in Saudi Arabia. 
Methodology: This cross-sectional study was conducted online with a convenience sample of 399 Saudi Adults. We used Morisky 
Medication Adherence Scale (MMAS) and Adherence Barriers Questionnaire to collect data on socio-demographic factors and 
use of antihypertensive medications. 
Results: We received 399 responses to our questionnaire with mean age of 39.44 years old (SD=12.46 years old). Most of the 
sample were female (68.7 %). The mean score of the sample were 4.23 (SD=2.44) where most of the sample (64.9 %) had low 

adherence level to their antihypertensive medications, while 30.3 % had moderate adherence and 4.8 % had high adherence rate. 
Moreover, we found a significant difference between female and male (p=0.009) where female seems to be more adherent to their 
medications than male (4.5 VS 3.65). Likewise, statistically significant associations were also found between number of medications 
taken for hypertension, suffering from other chronic disease and adherence to antihypertensive medications, where patients with 
one medication and those with no other chronic conditions were more adherent to antihypertensive medications. The most common 
barriers reported by patients to affect their adherence toward antihypertensive medications were running of pills, thought that 
medications are useless, not understanding of antihypertensive medications, depression and travelling. 
Conclusions: We found low rate of adherence to antihypertensive medications among patients in Saudi Arabia. Our findings 
provide evidence on understanding the facilitators and barriers associated with adherence to antihypertensive medications in order 

to enforce public health interventions to promoting the optimal use of medications. 
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INTRODUCTION:  
Globally, hypertension is one of the major serious 

public conditions with high morbidity and mortality 

[1, 2]. It is preventable risk factors for many conditions 

including cardiovascular diseases as stroke [3]. 
Patients with systolic blood pressure of 130 mmHg 

(normal is 120) or diastolic blood pressure of 90 

mmHg (normal is 80) are 100 % higher in having 

stroke or coronary artery compared to normal people 

[4]. Every year, hypertension is accounting for 9.4 

million deaths due to its complications (stroke [51 %] 

and heart disease [45 %]) [1]. In Saudi Arabia, 

prevalence of hypertension is ranged from 26.1 % in 

2005 among public (30 – 70 years old) to 25.5 % in 

2005 among public (15-64 years old) [5, 6, 7]. 

According to the national survey of Saudi Health 

Information for NCDs, which reported a prevalence of 
14.1% for hypertension and 40.5% for the borderline 

of hypertension [8]. Moreover, it is estimated that 

uncontrolled hypertension is the leading risk factor for 

death in Saudi Arabia [9] and many studies had found 

that hypertension is poor controlled in Saudi Arabia 

[10, 11].   

 

Figure 1: The distribution of prevalence of hypertension among different regions in Saudi Arabia. 

 

 

To control hypertension, a regimen of exercise, dietary 

and medication therapy is used [12]. Anti-

hypertensive medications are the key component in 

controlling hypertension in long-term and its 

effectiveness is well-established and found to reduce 
the risk of stroke and other cardiovascular diseases and 

costs of treatment [13]. However, some patients may 

require the use of more than one anti-hypertensive 

medications to control their blood pressure. One of the 

important factors in controlling blood pressure is 

adhering to therapeutic regimen of medication [14]. 

Low- adherence to antihypertensive medication is the 

reason for not achieving the target levels in controlling 

blood pressure [15] and is associated with increased 

risk for cardiovascular events [16]. Medications 

adherence refers to what extent patients taking their 
medications as prescribed by their physicians in time 

and dosage form [17]. Adherence to antihypertensive 

medications is affected with many factors including 

patients-related factors as socio-demographic factors, 

beliefs and knowledge and patient-provider factors as 
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the patient-provider relationship and the support 

received from healthcare services [18].   

 

Since hypertension is serious disease that is primary 

controlled with primary care, it is significant to assess 
the level of antihypertensive medications adherence 

and determine the factors affecting it therefore, 

physicians can take measures with patients to improve 

their adherence to antihypertensive medications 

preventing long-term consequences of uncontrolled 

hypertension.  

 

Adherence to antihypertension medications is related 

to some factors including old age where the risk of 

non-adherence increases in older patients with about 

two times than younger one. Other factors include 

martial status of divorced/separated patients, obese 
patients, and patients who smoked hookah and 

cigarettes were more likely to exhibit non-adherence 

[19]. 

 

It was estimated that uncontrolled hypertension is the 

leading risk factor for death in Saudi Arabia and many 

studies had found that hypertension is poor controlled 

in Saudi Arabia. One of the major causes of 

uncontrolled hypertension according to many studies 

is non-adherence to antihypertensive medications that 

is associated with increasing of morbidity and 
mortality of complication of high blood pressure [20, 

21]. Therefore, it is significant to assess the level of 

adherence of patients with hypertension toward their 

medications and identifying the main factors related to 

it in order to improve the control rate of hypertension. 

 

Therefore, the aims of this study are to assess the level 

of adherence of patients with hypertension to their 

medications using scales of Morisky Medication 

Adherence Scale (MMAS) and Adherence Barriers 

Questionnaire. Besides, determine the main factors 

that increase the medications non-adherence among 
patients public in Saudi Arabia. 

 

METHODOLOGY:  

Study design: 

This was a cross sectional study used to achieve the 

objectives of this study. 

Sample Size:   

The estimated sample size will be calculated via 

sample size formula: Sample Size = (Distribution 

of 50%) / ((Margin of Error 5% / Confidence 

Level Score 95%) Squared).  The final estimated 
size was 384 sample.  

Study Subjects:  

Inclusion criteria  

1. Saudi Arabian  

2. Aged from 18 – 60 

3. Hypertensive patients  

4. Take at least one medication for controlling 

hypertension 

Exclusion criteria 

1. Non- Saudi Arabian  

2. Younger than 18 years  

3. Not diagnosed with hypertension  
4. Do not use any antihypertensive medications 

Sampling Technique: 

Simple Random Sampling 

 

Data collection method/tools: 

In this study, we depended on prepared questionnaire 

to assess the demographic factors and adherence rate 

of antihypertensive medications. Part one of the 

questionnaire included demographic factors as age, 

gender, monthly income and other demographic 

factors. Second part included Arabic version of 
Morisky Medication Adherence Scale (MMAS) and 

Adherence Barriers Questionnaire. The both 

questionnaires were used before to assess the same 

variable [20]. We prepared the Arabic version and 

improve the questionnaire to fit with antihypertensive 

medications. The questionnaire was distributed among 

public using online methods as family and friend 

groups in WhatsApp and Facebook.  

 

Data Management and Analysis Plan:  

Data analysis was performed using SPSS version 25 

(Statistical Package for Social Sciences). Descriptive 
statistics were conducted for all study variables, which 

include the measure of prevalence, means, standard 

deviation, and shape of distribution. T test, ANOVA, 

chi test were used to assess the relation between 

different variables. 

 

 

 

 

 
 

 

 



IAJPS 2021, 08 (1), 2103-2112                 Saeed Hussain Alqahtani et al                  ISSN 2349-7750 

 

w w w . i a j p s . c o m 
 

Page 2106 
 

Table: Distribution of demographic factors among participants 

(N=399) 

 Variable Frequency  Percent  

Age Mean 39.44 

 SD 12.46 

Gender 
Male 125 31.3 

Female 274 68.7 

Crowding 

index 

≤ one person 

/room 
220 55.1 

>one person 

/room 
179 44.9 

Education 
level 

Secondary school 
or below 

83 20.6 

University or 

above 
317 79.4 

Socio-

economic 

level 

Very low 19 4.8 

Low 68 17.0 

Medium 221 55.4 

High 91 22.8 

Marital 

status 

Married 194 48.6 

Single 188 47.1 

Divorced/ widow 17 4.3 

Occupation 

Housewife 74 18.5 

Unskilled manual 

work 
82 20.6 

Skilled manual 

work 
72 18.0 

Trades/business 77 19.3 

Professional/clerk 73 18.3 

Non-working 21 5.3 

 

Ethical approval: 

All participates have the right to withdraw from the 

questionnaire in any points however their data was 

excluded. We ensured the usage of collected data in 
purpose of this study and the original data as answers 

of questionnaire would not be published. Moreover, no 

personal data as names was asked from any 

participants. Finally, no reword was provided to 

anyone for participate in this study.   

 

RESULTS: 

In this study, we received 399 responses to our 

questionnaire with mean age of 39.44 years old 

(SD=12.46 years old). Most of the sample were female 

(68.7 %) with ratio of Female/Male of about 3:1. More 
than half of the sample (55.1 %) reported living alone 

or with one person in their room while 44.9 % reported 

living with more than one partner. Moreover, most of 

the sample had high education level of university 

while 20.6 % of them had education level of secondary 

school or below. According to socio-economic level, 

most of patients reported having medium socio-

economic level while 22.8 % had high level, 17 % had 

low and 4.8 % had very low socio-economic level. 

Moreover, 48.6 % were married, 47.1 % were single 

and 4.3 % were divorced or widow. Considering 
occupation, 20.6 % were unskilled manual workers, 

and 5.3 % were not working (Table 1). 

 

Most of patients in this study reported that their 

medications were cheap while 11 % thought that is 

normal and 9 % suffered from very expense of 

medications. However, 77.7 % of the sample indicated 

that they had health insurance. Moreover, most of 

patients reported that they had hypertension for less 

than one year (44.6 %) and 56.4 % were on only one 

medications of their hypertension. Almost half of the 
sample never asked their physicians to change their 

medications while 35.3 % of them had other chronic 

medical conditions and 67.4 % did not know their 

blood pressure during the last 3 months while 14 % 

reported uncontrolled hypertension and 18.5 % had 

controlled hypertension (Table 2). 
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Table 2: description of medical condition related to hypertension in patients 

Item Variable  Frequency  Percent  

How expensive of medication you had taken 

for hypertension? 

Very expensive 36 9.0 

Normal 44 11.0 

Cheap 319 79.9 

Health Care facilities 

More than one source 46 11.5 

Free governmental 

health services 
11 2.8 

Health insurance 310 77.7 

Private health facilities 32 8.0 

For how long do you suffer from 

hypertension? 

Less than one year 178 44.6 

One year and up to 5 

years 
93 23.3 

More than 5 years 128 32.1 

How many medications you take for 

management of hypertension? 

One medication 225 56.4 

Two medications 81 20.3 

More than two 

medications 
93 23.3 

When was the last time physician asked you to 

change regimen of your medications? 

Last year 106 26.6 

During five years ago 107 26.8 

Never 186 46.6 

Do you suffer from any other chronic medical 

conditions as diabetic mellitus, cardiac disease, 

renal or hepatic diseases? 

Yes 141 35.3 

No 258 64.7 

How you describe your blood pressure during 

last 3 months? 

Uncontrolled 56 14.0 

Controlled 74 18.5 

Do not know 269 67.4 

 

According to Morisky Medication Adherence Scale 

(MMAS) questionnaire, the mean score of the sample 

were 4.23 (SD=2.44) where most of the sample (64.9 

%) had low adherence level to their antihypertensive 

medications while 30.3 % had moderate adherence and 

4.8 % had high adherence rate (Figure 2). 

 

Figure 2: The level of adherence of patients toward 

their medications according to MMAS questionnaire. 

Total MMAS-8 scores can range from 0 to 8 and have 

been categorized into three levels of adherence: high 

adherence (score = 8), medium or moderate adherence 

(score of 6 to < 8), and low adherence (score< 6).
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In comparing Morisky Medication adherence scores 

according to demographic factors we had found that 

their a significant difference between female and male 

(p=0.009) where female seems to be more adherent to 

their medications than male (4.5 VS 3.65). Education 

level is another predictor of adherence to medications 
where higher educated patients would be more 

adherent to antihypertensive medications than lower 

educated patients (4.58 Vs 2.95, p=0.029). Price of 

medications is another predictor where the cheaper the 

medications, the more adherence will be to it 

(p=0.000). Moreover, those patients who had 

accessibility to private facilities seems to be more 

adherent to their medications than other (p=0.000). 

Furthermore, the duration of disease has a significant 

effect on adherence rate where patients with 

hypertension with less than 5 years were the most 

adherent patients over those with hypertension less 

than one year and for more than 5 years. Other factors 

include number of medications taken for hypertension 
and suffering of other chronic diseases and both are 

significant predictors of adherence where patients with 

one medication and those with no other chronic 

conditions were more adherent to antihypertensive 

medications. On the other hand, crowding index and 

socio-economic condition of patients did not have 

effect on adherence rate (Table 3).  

 

Table 3: The relation between demographic factors and adherence scores 

Demographic variable Morisky Medication Adherence Scale 

(MMAS) 

Mean Standard 

Deviation 

P-value 

Gender Male 3.65 2.44 .009 

Female 4.50 2.40 

Crowding index ≤ one person /room 4.22 2.46 .971 

>one person /room 4.25 2.43 

Education level Secondary school or 
below 

2.95 1.92 .029 

University or above 4.58 2.44 

Socio-economic level Very low 1.89 1.91 .248 

Low 2.84 1.80 

Medium 5.32 2.24 

High 3.11 2.04 

How expensive of medication you had 

taken for hypertension? 

Cheap  5.39 2.31 .000 

Normal 5.57 2.38 

Very expensive 3.92 2.37 

64.90%

30.30%

4.80%

Figure 2: level of adherence to their 
medications

Low adherence Moderate adherance High adherence
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Health Care facilities More than one 

source 

2.50 1.93 

.000 

 

Free governmental 

health services 

6.55 .52 

Health insurance 4.08 2.32 

Private health 

facilities 

7.41 .80 

For how long do you suffer from 

hypertension? 

Less than one year 3.70 2.50 

 

. .019 

One year and up to 5 

years 

5.41 2.03 

More than 5 years 4.11 2.36 

How many medications you take for 

management of hypertension? 

One medication 4.77 2.36 .000 

 Two medications 3.81 2.34 

More than two 

medications 

3.28 2.38 

 Do you suffer from any other chronic 
medical conditions as diabetic mellitus, 

cardiac disease, renal or hepatic diseases? 

Yes 2.95 2.00 .000 
 No 4.93 2.38 

 

The most common barriers reported by patients to affect their adherence toward antihypertensive medications were 

running of pills, thought that medications are useless, not understanding of antihypertensive medications, depression 

and travelling. Figure 3, show the score of each barrier where higher score indicates the higher impact of this barrier 

on the patients.    

 

 

 

 

DISCUSSION:  
One of the important risk factors for disease 

progression and failure of treatment in many 

conditions including hypertension is noncompliance to 

antihypertensive medications which increase 

hospitalization and mortality [22,23].  

 

Therefore, we aimed in this study to assess the level of 
adherence of patients with hypertension to their 

medications using scales of Morisky Medication 

Adherence Scale (MMAS) and Adherence Barriers 

Questionnaire. Besides, determine the main factors 

that increase the medications non-adherence among 

patients of public in Saudi Arabia. 

 

2.58652.63162.5915
2.74942.7118

2.45612.4511
2.2381

2.5464
2.7945

2.3208
2.5564 2.619 2.584 2.72182.7544

0

0.5

1

1.5

2

2.5

3

Figure 3: barriers of adherence to antihypertensive medications
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One of the main finding of this study is the prevalence 

of non-adherence to antihypertensive medications was 

64.9 % which is similar to results of M. Ahmed in 

Egypt who found that the prevalence of non-adherence 

was 61 % among hypertensive patients using the same 
scale of ours [22]. Moreover, Sarah A Hamza who 

used another scale of Hill Bone Scale found that 62.7 

% of hypertensive patients were non adherent to their 

medications [25]. However, our finding is higher than 

found in other studies including the study of 

Abdulrahim M. Alkhamis among Saudi Arabian who 

found that the prevalence of non-adherence to 

antihypertensive medications was 49 % [26] and the 

study be by Khanam M A et. al. among people of rural 

Bangladesh where the prevalence of non-adherence to 

treatment was 26.2 % [27] besides other studies which 

conducted nationally and internationally and reported 
non-adherence rate of 54 % and 54.2 % [28,29]. 

 

In this study, we had found that female had more 

adherence rate than male, this may because our sample 

was mostly composed of female and therefore, results 

may need more investigations. Moreover, we had 

found a positive relation between educational level 

and adherence rate where patients with higher 

educational level would have higher adherence rate to 

antihypertensive medications. This is similar to other 

studies including study of Sarah Hamaza where the 
patients' level of medications is a significant predictor 

of adherence to antihypertensive medications [25] and 

another study which found that the educated patients 

would report better adherence to medications 

compared to patients with less or no educations 

background [30]. Poor education is related with low-

estimation of importance of antihypertensive 

medications and increase the myths about the 

medications and this explains why high educated 

patients are more adherent to their medications. 

Moreover, the price of the medications itself is related 

to the adherence rate to medications where the lower 
the cost of antihypertensive medications, the more 

adherent rate to medications. The relation between 

cost of medications and the adherence rate of it is 

discussed in many conditions however, studies 

showed similar results of ours in other conditions 

[31,32]. Moreover, patients who deal with private 

health facilities had the higher adherent rate followed 

by those who had free governmental health services. 

This is can be explained by that who can afford the 

price of medications would be more adherent to it 

compared with those who did not afford it.  
 

Previous studies show that poor adherence to 

medication is higher in the first six months after initial 

diagnosis however this inconsistent adherence 

behavior can continue for longer time [25]. In our 

study, patients at first duration after diagnosis and 

having the disease for longer time had poor adherence 

to antihypertensive medications. Moreover, one of the 

important predictors to non-adherence found in this 
study is poly-pharmacy and presence of other chronic 

conditions where patients with one medication and 

those with no other chronic conditions were more 

adherent to antihypertensive medications. This is 

similar to finding of other studies where the presence 

of other chronic conditions was highly significant 

predictor of non-adherence to antihypertensive 

medication where patients with hypertension only are 

more adherent to antihypertensive medications more 

than hypertension with other comorbidities [25] and in 

international study conducted in northwest Ethiopia, 

Mekonnen et al. showed that participants who had no 
comorbidity were four times more likely to adhere to 

antihypertensive medications than their counterparts 

[33]. Moreover, the study of Alkhamis, had found a 

positive association between number of medications 

taken and the non-adherence of antihypertensive 

medication [26] which is in contrast to the finding of 

other studies that did not find an association between 

number of medications and adherence level [34,35]. 

Considering of barriers that prevent patients form 

adherence to their medication, running of pills, 

thought that medications are useless, not 
understanding of antihypertensive medications, 

depression and travelling were the most common one 

which is in contrast to other studies including study of 

M Ahmed who had found that the most common 

barriers included; cost (74%), depression (68%), 

dementia (65%), need help (61%), forgetfulness 

(55%), fear from side effect (45%) and experience 

from side effect barrier (33%) [22]. 

 

This study had some un-avoided limitations that could 

affect the study including the high percentage of 

female over male which not represent distribution of 
Saudi Population however, according to our random 

selection of the sample, it was difficult to targeted a 

particular population over the other. Moreover, the 

depending of self- reported questionnaire may cause 

some bias where some patients may response in the 

way they thought that authors need not in their own 

way which may represent personal bias. On the other 

hand, this was one of the little studies in Saudi Arabia 

was done to assess the prevalence of non-adherence to 

antihypertensive medications. 

 
In conclusion, we found low rate of adherence to 

antihypertensive medications among patients in Saudi 

Arabia. Our findings provide evidence on 

understanding the facilitators and barriers associated 
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with adherence to antihypertensive medications in 

order to enforce public health interventions to 

promoting the optimal use of medications. 

 

REFERENCES: 
1. World Health Organization; [Internet]. Geneva: A 

global brief on Hypertension, Silent killer, global 

public health crisis. WHO Press; 2013. Available 

from: http://ish-

world.com/downloads/pdf/global_brief_hyperten

sion.pdf 

2. National Institute for Health and Care Excellence 

(NICE) [Internet]. Manchester, UK: Hypertension 

in adults: diagnosis and management NICE 

guidelines [CG127]. [published 2011 August]. 

Available 

from: https://www.nice.org.uk/guidance/cg127. 
3. Joint National Committee (1997) The sixth report 

of the Joint National Committee on detection, 

evaluation, and treatment of high blood pressure. 

Arch Intern Med 157:2413–2446 

4. Park CM, Jang SM, Jang SH, Lee HJ. Medical 

Expediture and Health Outcome According to 

Medication Adherence. Seoul: Health Insurance 

Review and Assessment Service, 2010. 

5. Al-Nozha MM, Abdullah M, Arafah MR, Khalil 

MZ, Khan NB, Al-Mazrou YY, Al-Maatouq MA, 

Al-Marzouki K, Al-Khadra A, Nouh MS. 
Hypertension in Saudi Arabia. Saudi Med 

J. 2007;28(1):77.  

6. Al-Hamdan N, Saeed A, Kutbi A, Choudhry A, 

Nooh R. Characteristics, risk factors, and 

treatment practices of known adult hypertensive 

patients in Saudi Arabia. Int J 

Hypertens. 2011;2010:168739 

7. Saeed AA, Al-Hamdan NA, Bahnassy AA, 

Abdalla AM, Abbas MA, Abuzaid LZ. 

Prevalence, awareness, treatment, and control of 

hypertension among Saudi adult population: a 

national survey. Int J 
Hypertens. 2011;2011:174135. doi: 

10.4061/2011/174135 

8. Saudi Health Interview Survey Results, 

Hypertension at a glance (2013). Retrieved 26 

December 2020, from 

http://www.healthdata.org/sites/default/files/files

/Projects/KSA/Hypertension-At-a-Glance.pdf 

9. Institute for Health Metrics and Evaluation 

(IHME) [Internet]. “GBD arrow Diagram, Saudi 

Arabia. Risk of deaths.1990–2010,” IHME, 

University of Washington, Seattle, Wash, USA: 
[published 2013]. Available 

from: http://www.healthmetricsandevaluation.or

g/gbd/visualizations/gbd-arrow-diagram 

10. Saeed AA, Al-Hamdan NA, Bahnassy AA, 

Abdalla AM, Abbas MA, Abuzaid 

LZ. Prevalence, Awareness, Treatment, and 

Control of Hypertension among Saudi Adult 

Population: A National Survey. Int J Hypertens. 
2011;2011:174135 10.4061/2011/174135 

11. Al-Nozha MM, Abdullah M, Arafah MR, Khalil 

MZ, Khan NB, Al-Mazrou YY, et 

al. Hypertension in Saudi Arabia. Saudi Med J. 

2007;28(1):77–84.  

12. Yang SJ, Jung D, Choi AS. Prediction model of 

blood pressure control in community-dwelling 

hypertensive adults in Korea. Nurs. Health Sci. 

2010; 12: 105–112. 

13. Dragomir, A., Côté, R., Roy, L., Blais, L., 

Lalonde, L., Bérard, A., & Perreault, S. (2010). 

Impact of adherence to antihypertensive agents on 
clinical outcomes and hospitalization costs. 

Medical Care, 48(5), 418-425. doi: 

10.1097/MLR.0b013e3181d567bd 

14. Burnier M.Medication adherence and persistence 

as the cornerstone of effective antihypertensive 

therapy. Am. J. Hypertens. 2006; 19: 1190–1196 

15. Moon JY, Park KJ, Hwangbo Y et al (2013) A 

trend analysis of the prevalence, awareness, 

treatment, and control of hypertension by age 

group. J Prev Med Public Health 46:353–359 

16. Mazzaglia, G., Ambrosioni, E., Alacqua, M., 
Filippi, A., Sessa, E., Immordino, V., & Borghi, 

C. (2009). Adherence to Antihypertensive 

Medications and Cardiovascular Morbidity 

Among Newly Diagnosed Hypertensive Patients. 

Circulation, 120, 1598-1605. 

17. Vrijens B, Vincze G, Kristanto P, Urquhart J, 

Burnier M. Adherence to prescribed 

antihypertensive drug treatments: longitudinal 

study of electronically compiled dosing 

histories. BMJ. 2008;336:1114–7 

18. Van der Feltz-Cornelis, C. M., Van Oppen, P., 

Van Marwijk, H. W. J., De Beurs, E., & Van 
Dyck, R. (2004). A patient-doctor relationship 

questionnaire (PDRQ-9) in primary care: 

development and psychometric evaluation. 

General Hospital Psychiatry, 26(2), 115-120. doi: 

10.1016/j.genhosppsych.2003.08.010. 

19. Abbas, H., Kurdi, M., de Vries, F., van Onzenoort, 

H., Driessen, J., Watfa, M., & Karam, R. (2020). 

Factors Associated with Antihypertensive 

Medication Non-Adherence: A Cross-Sectional 

Study Among Lebanese Hypertensive 

Adults. Patient preference and adherence, 14, 
663–673. https://doi.org/10.2147/PPA.S238751 

20. Borzecki AM, Oliveria SA, Berlowitz DR (2005) 

Barriers to hypertension control. Am Heart J 

149:785–794 

http://ish-world.com/downloads/pdf/global_brief_hypertension.pdf
http://ish-world.com/downloads/pdf/global_brief_hypertension.pdf
http://ish-world.com/downloads/pdf/global_brief_hypertension.pdf
https://www.nice.org.uk/guidance/cg127
http://www.healthmetricsandevaluation.org/gbd/visualizations/gbd-arrow-diagram
http://www.healthmetricsandevaluation.org/gbd/visualizations/gbd-arrow-diagram


IAJPS 2021, 08 (1), 2103-2112                 Saeed Hussain Alqahtani et al                  ISSN 2349-7750 

 

w w w . i a j p s . c o m 
 

Page 2112 
 

21. Ho PM, Magid DJ, Shetterly SM et al (2008) 

Importance of therapy intensification and 

medication nonadherence for blood pressure 

control in patients with coronary disease. Arch 

Intern Med 168:271–276 
22. M Ahmed, M., A Zeid, W., M Hamed, M. and A 

Ismail, M., 2019. Adherance towards 

Antihy[ertensive medications among Patients 

attending the Family Practice Clinics in 

Ismailia. The Egyptian Family Medicine Journal, 

2(2), pp.1-13. 

23. M Tomaszewski, C White, P Patel, N Masca, R 

Damani, J Hepworth, et al., High rates of non-

adherence to antihypertensive treatment revealed 

by high-performance liquid chromatography-

tandem mass spectrometry (HP LC-MS/MS) 

urine analysis, Heart, Vol. 100, 2014, pp. 855-61. 
24. M Krousel-Wood, P Muntner, A Jannu, K 

Desalvo, and RN Re, Reliability of a medication 

adherence measure in an outpatient setting, Am J 

Med Sci, Vol. 330, 2005, pp. 128-33 

25. Hamza, S., El Akkad, R., Abdelrahman, E., & 

Abd elghany, S. (2019). Non adherence to 

Antihypertensive medications among 

hypertensive elderly patients in outpatient 

geriatric clinic. The Egyptian Journal Of 

Geriatrics And Gerontology, 6(1), 1-7. doi: 

10.21608/ejgg.2019.30888 
26. Alkhamis, A., Alsalman, A., Al Khamis, M., 

Alkhamis, A., & Alotaibi, N. (2019). Prevalence 

of Nonadherence to Antihypertensive 

Medications among Adults Attending Primary 

Healthcare Clinics in Al-Hasa Region: A Cross-

Sectional Study. Dr. Sulaiman Al Habib Medical 

Journal, 1(1-2), 36. doi: 

10.2991/dsahmj.k.190516.001 

27. Khanam M A, Lindeboom W, Koehlmoos T L P, 

Alam D S, Niessen L and Milton A H 

Hypertension: adherence to treatment in rural 

Bangladesh findings from a population based 
study in Bangladesh. 

28. SM Khayyat, SM Khayyat, RS Hyat Alhazmi, 

MM Mohamed, and M Abdul Hadi, Predictors of 

medication adherence and blood pressure control 

among Saudi hypertensive patients attending 

primary care clinics: a cross-sectional study, 

PLoS One, Vol. 12, 2017, pp. e0171255. 

29. AM Lulebo, PB Mutombo, MA Mapatano, EM 

Mafuta, PK Kayembe, LT Ntumba, et al., 

Predictors of non-adherence to antihypertensive 

medication in Kinshasa, Democratic Republic of 
Congo: a cross-sectional study, BMC Res Notes, 

Vol. 8, 2015, pp. 526. 

30. Kumar N et. al. Factors associated with adherence 

to antihypertensive treatment among patients 

attending a tertiary care hospital in Mangalore, 

South india 

31. Iuga, A. O., & McGuire, M. J. (2014). Adherence 

and health care costs. Risk management and 

healthcare policy, 7, 35–44. 
https://doi.org/10.2147/RMHP.S19801 

32. Khera, R., Valero-Elizondo, J., Das, S., Virani, S., 

Kash, B., & de Lemos, J. et al. (2019). Cost-

Related Medication Nonadherence in Adults With 

Atherosclerotic Cardiovascular Disease in the 

United States, 2013 to 

2017. Circulation, 140(25), 2067-2075. doi: 

10.1161/circulationaha.119.041974 

33. HS Mekonnen, MH Gebrie, KH Eyasu, and AA 

Gelagay, Drug adherence for antihypertensive 

medications and its determinants among adult 

hypertensive patients attending in chronic clinics 
of referral hospitals in Northwest Ethiopia, BMC 

Pharmacol Toxicol, Vol. 18, 2017, pp. 27. 

34. TM Abegaz, A Shehab, EA Gebreyohannes, AS 

Bhagavathula, and AA Elnour, Nonadherence to 

antihypertensive drugs: a systematic review and 

meta-analysis, Medicine (Baltimore), Vol. 96, 

2017, pp. e5641. 

35. NA Telmisani, RT Skaker, SA Alessa, FB 

Alwayel, NA Telmesani, FA Alhawaj, et al., 

Prevalence and determinants of poor compliance 

to antihypertensive drugs in primary health care 
settings: an online survey from Saudi Arabia, Int 

J Med Res Prof, Vol. 3, 2017, pp. 10-4. 

https://doi.org/10.2147/RMHP.S19801

