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ABSTRACT

The prevalence of hypertension was about twenty-two percentage worldwide in adults and was responsible for more
than nine million deaths. Heart diseases were responsible for about 46% of mortality rate in Saudi Arabia, and twenty-
four percentage of this mortality rate was due to poor adherence to anti-hypertensive drugs, none healthy lifestyle, little
physical activities, unhealthy diet, that led to uncontrolled blood pressure. Our aim to assess the extent of patient
adherence to anti-hypertensive treatment and factors predicting this behavior in Hail, Saudi Arabia. In addition,
evaluation of patient’s knowledge and perceptions about hypertension, risk factors, and medication side effects. Data
were collected by well-trained doctors during August and September 2019 among 231 patients (129 males and 102
females)from Hail University Medical Polyclinic, Hail, KSA. The results showed that cholesterol level was more than 200
mg/dl in males(46.5%) Vs 40.2% in females. About 92% of patients reported regular visits to their physicians for regular
checkups but with different frequencies. About 68% of the participants with complete adherence to treatment with anti-
hypertensive drugs, 90.3% of them their age >60 years old. High percentages (68.5%) of married patients showed good
adherence to treatment, but the level of education had no great effects on drug adherence. Our conclusion was that
advises from physicians, pharmacists and with health-care system might solve the poor adherence to treatment. Also,
better interventions and good patient knowledge's about disease nature and drugs treatment could be of a great
importance.
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INTRODUCTION

High blood pressure (Hypertension)caused huge burden of many diseases such as strokes, cardiovascular
disease, renal failure, that leading to early disability and high mortality. Many people were undiagnosed
with hypertension due to rare causes symptoms at an early stage [1].High blood pressure is one of the
health problems that cause high prevalence of morbidity and mortality [2,3].Blood pressure was
diagnosed as hypertension when measured on two different days and the systolic blood pressure
readings on both days was 2140 mmHg and/or the diastolic blood pressure readings on both days was
290 mmHg.More than one billion people worldwide had hypertension, most of them living in low- and
middle-income countries. Hypertension was characterized by main symptoms including early morning
headache, bleeding from nose, heart rate rhythm was irregular, visual changes and ear buzzing. [4]
Uncontrolled blood pressure due to poor adherence to the anti-hypertensive drugs was considered as the
major cause of treatment failure [5]. Successful treatment with antihypertensive drugs was very
important in reduction of morbidity and mortality, and controlling health care costs associated with this
disease [2].

The WHO estimated that chronic diseases were responsible for almost sixty percentage of deaths
worldwide [6]. In the Kingdom of Saudi Arabia, chronic diseases were responsible for 67% of all deaths in
2004, and hypertension was responsible for 37% of them[6].The prevalence of hypertension was about
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22% worldwide in adults, and that was responsible for more than nine million deaths (WHO,
2014)[7].The prevalence in 2016 of hypertension in adults’ Saudi patients was 21% [8].Heart diseases
were responsible for about 46% of mortality rate in KSA, but 24% of this rate was attributed to
hypertension [3,7].0ther authors found that46.2% of males were nonadherent to treatment and females
were 53.9% [9].Complex drug prescription, unsatisfied treatment and effectiveness of therapy were
found to be the most common risk factors for poor adherence to antihypertensive drugs[10,11].Many
recent studies proved the relationship between hypertensive patients’ socio-demographic factors and
their adherence to drug treatment regimens. Bandi et al. (2017) found that, older patients reported good
adherence to antihypertensive drugs and had better knowledge about their condition than younger
patients [12].They were also found that males are more adherent than females but were less consistent in
receiving medications[13]. Other study in 2009 found that females with poor socio-economic class and
low education level were more likely to be with low adherence to antihypertensive treatment. While,
males with the same condition had higher adherence to antihypertensive drugs[9]. The interpretation of
Braverman and Dedier [9]results(considering male and female patients) showed that less educated
females in poor socio-economic status were more liable to devote their time to their families more than
themselves. The studies that related to treatment adherence were very limited in Saudi Arabia. The aim of
this study aims to assess the extent of patient adherence to antihypertensive treatment and factors
predicting this behavior in Hail, Saudi Arabia. In addition, evaluation of patient’s knowledge and
perceptions about hypertension, risk factors, and medication side effects.

SUBJECTS AND METHODS

This cross-sectional study was conducted through interviews with hypertensive outpatients who are
visiting of Hail University medical polyclinics, Hail region, KSA from August to September 2019. The study
protocol was reviewed and approved by the Institutional Review Board of Hail University. The study
excluded pregnant women, patients with a psychiatric illness or mental impairment, or patients unable to
give informed consent. In addition, untreated hypertensive patients. All participants were provided with
clear and easy to understand information about the research project in order to allow them to make an
informed and voluntary decision about their participation.The data collection tool through a well-
structured questionnaire was used to address the study objective such as information about socio-
demographic, education, lifestyle, medication, number of their antihypertensive drugs, adherence, extent
of patient’s knowledge about hypertension, medication side effects and family history of hypertension
was collected for each subject. The questionnaire was prepared after reviewing published literature, it
consists of 27 questions, 5 questions socio-demographic, 4 questions related to lifestyle, 18 questions
about adherence to medication, with a high reliability and validity, which has been particularly useful in
chronic conditions such as hypertension [14]. Statistical analyses were performed using SPSS version 23
(SPSS, Chicago, IL, USA). Frequencies and percentages were calculated for categorical variables.

Table 1: Numbers and percentages of hypertensive patients in Hail University Polyclinic who answering
questionnaire about Blood Cholesterol level, commitment with diet, daily activity, have chronic diseases,
take drugs for other diseases. (n= 231).

Questions n (%) n (%) n (%)
1- Blood Cholesterol Level >200 =200 >200
level. Male 21 (16.3) 48 (37.2) 60 (46.5)
Female 39 (38.2) 22 (21.6) 41 (40.2)
2- Are you Answer No Yes Sometimes
commitment with diet? Male 62 (48.1) 57 (44.2) 10 (7.7)
Female 50 (49.0) 37 (36.3) 15 (14.7)
3 - Body Weight Answer Slim Fit Obese
Male 30 (23.3) 83 (64.3) 16 (12.4)
Female 1(0.9) 60 (58.8) 41 (40.3)
4 - Daily activity level. Answer Less Medium High Very High
Male 29 (22.5) 71 (55.0) 26 (20.2) 3 (2.3)
Female 22 (21.6) 60 (58.8) 14 (13.7) 6(5.9)
5- Do have chronic Answer Yes No
diseases? Male 63 (48.8) 66 (51.2)
Female 37 (36.3) 65 (63.7)
6- Are you take drugs Answer Yes No
for other diseases? Male 62 (48.1) 67 (51.9)
Female 38 (37.2) 64 (62.8)
n: Number of patients (%) : Percentage of patients
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Table 2: Numbers and percentages of hypertensive patients in Hail University Polyclinic who answering
questionnaire about reused antihypertensive drug without prescription, forget your antihypertensive

drug, or chan

ing it with herbal medicine. (n= 231).

Questions n (%) n (%) n (%)
1- Do you leave the antihypertensive Answer Yes NO Sometimes
drugand reused it without Male 39 (30.2) 72 (55.8) 18 (14.0)
prescription? Female 17 (16.7) 82 (80.4) 3 (2.9)
2- When you travel or leave home you Answer Yes NO Sometimes
forget your antihypertensive drug? Male 27 (20.9) 78 (60.5) 24 (18.6)
Female 6 (5.9) 87 (85.3) 9 (8.8)
3- Do you change antihypertensive Answer Yes, once Yes, Twice NO
drug with herbal medicine? Male 68 (52.7) 19 (14.7) 42 (32.6)
Female 6 (5.9) 20 (19.6) 76 (74.5)
4- Do you change antihypertensive Answer Yes NO
drug with another drug? Male 106 (82.2) 23 (17.8)
Female 38 (37.3) 64 (62.7)
5- Do you take your antihypertensive Answer Yes NO
drug yesterday? Male 71 (55.0) 58 (45.0)
Female 90 (88.2) 12 (11.8)

n: Number of patients

(%) : Percentage of patients

Table 3: Numbers and percentages of hypertensive patients in Hail University Polyclinic who answering
questionnaire about the commitment in visiting hypertension clinic, in taking antihypertensive drug and
their information about antihypertensive drug. (n= 231).

Questions n (%) n (%) | n (%)
How many years Level 1-2Y 2-5Y 6-10Y 11-15Y 16-20Y >20Y
you have Male 21(16.3) 54 (41.9) 37 (28.7) 7 (54) 2 (1.6) 8 (16.2)
hypertension? Female | 21(20.6) 30 (29.4) 23 (22.6) 12(11.8) 8 (7.8) 8(7.9)
How may visits to Answer NO Yes, once Yes, Once Yes, once each | Yes, once each 6
your physician? each 2 weeks | each month 3 months months

Male 5(3.9) 23 (17.8) 74 (57.4) 24 (18.6) 3(2.3)
Female |12 (11.8) 2 (1.96) 45 (44.12) 40 (39.2) 3(2.9)
Are you visiting Answer Yes NO Sometimes
physician regularly? Male 70 (54.3) 46 (35.7) 13 (10.1)
Female 89 (87.4) 15 (14.7) 3(2.9)
Do you feel hard Answer Yes NO Sometimes
with commitment Male 39 (30.2) 84 (65.1) 6 (4.7)
with your Female 19 (18.6) 73 (71.6) 10 (9.8)
antihypertensive
drug?
Do you have enough | Answer Yes NO Nearly
information about Male 62 (48.1) 58 (44.9) 9(7.0)
how you take your Female 91 (89.2) 10 (9.8) 1(1.0)
antihypertensive
drug?
How many drugs Answer One Two Three
you used for Male 58 (45.0) 59 (45.7) 12 (9.3)
hypertension? Female 62 (60.8) 34 (33.3) 6 (5.9)
Are Answer Yes NO Sometimes
antihypertensive Male 60 (46.5) 57 (44.2) 12 (9.3)
drugs you used are Female 85 (83.3) 9 (8.8) 8(7.8)
available?

n: Number of patients
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Table 4: Numbers and percentages of hypertensive patients in Hail University Polyclinic who answering
questionnaire about the adherence of patients to treatment with antihypertensive drug in relation to age.

(n=231).
Questions Answer Number | % Number | % Number | %
Are you committed in Yes NO Sometimes

taking your Male 75 58.2 49 379 5 3.9
antihypertensive drug? Female 82 80.4 12 11.8 8 7.8
Total 157 68.0 61 26.4 13 5.6
Age of patent Male 1 25.0 2 50.0 1 25.0
(20-30 years) Female 1 25.0 2 50.0 1 25.0
Total 2 25.0 4 50.0 2 25.0

Age of patent Male 9 40.9 12 54.6 1 4.5
(31-35 years) Female 1 334 01 033.3 1 33.3
Total 10 41.7 13 54.2 1 4.1

Age of patent Male 22 48.9 22 48.9 1 2.2
(36-40 years) Female 3 50.0 2 33.3 1 16.7
Total 25 49.0 24 47.1 2 3.9

Age of patent Male 8 57.1 5 35.7 1 7.1
(41-45 years) Female 8 61.5 2 15.4 3 23.1
Total 16 59.3 7 25.9 4 14.8
Age of patent Male 4 66.6 1 16.7 1 16.7
(46-50 years) Female 19 90.5 1 4.8 1 4.7
Total 24 85.8 2 7.1 2 7.1

Age of patent Male 12 70.6 5 294 0 0

(51-60 years) Female 27 90.0 3 10.0 0 0

Total 39 83.0 8 17.0 0 0

Age of patent Male 19 90.5 2 9.5 0 0
(>60 years) Female 23 92.0 1 4.0 1 4.0
Total 42 91.3 3 6.5 1 2.2

Table 5: Numbers and percentages of hypertensive patients in Hail University Polyclinic showed the
relation between adherence of patients to treatment with antihypertensive drug and level of education.

(n=231).
Questions Answer Yes NO Sometimes
Are you Number % Number Number % Number
committed in Male 75 58.2 49 379 5 3.9
taking your Female 82 80.4 12 11.8 8 7.8
antihypertensive Total 157 68.0 61 26.4 13 5.6
drug?
Level of Answer None Primary Middle Secondary University
Education No. % No. % No. % No. % No. %
Male 19 14.7 14 10.9 34 26.4 26 20.2 36 27.9
Female 45 441 11 10.8 3 2.9 10 9.8 33 32.4
Total 64 27.8 25 10.8 37 16.0 36 15.6 69 29.9
1-None Educated | Answer Yes NO Sometimes
Number % Number % Number %
Male 10 52.6 8 421 1 5.2
Female 31 81.6 5 13.2 2 5.3
Total 49 75.4 13 20.0 3 4.6
2- Primary Male 7 50.0 6 42.9 1 7.1
Educated Female 8 72.7 3 27.3 0 0
Total 15 60.0 9 36.0 1 4.0
3- Middle Male 17 50.0 16 471 1 2.9
Educated Female 2 66.7 1 33.3 0 0
Total 18 50.0 17 47.2 1 2.8
4- Secondary Male 16 61.5 9 34.6 1 3.9
Educated Female 12 70.6 1 5.9 4 23.5
Total 21 58.3 10 27.8 5 13.9
5- University Male 25 69.4 10 27.8 1 2.8
Educated Female 29 87.8 2 6.1 2 6.1
Total 54 78.4 12 33.3 3 8.3
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Table 6: Numbers and percentages of hypertensive patients in Hail University Polyclinic showed the
relation between the adherence of patients to treatment with antihypertensive drug and maternal status.

(n=231).
Questions Answer Yes NO Sometimes
Are you Number % Number % Number %
committed in Male 75 58.2 49 379 5 3.9
taking your Female 82 80.4 12 11.8 8 7.8
antihypertensive | Total 157 68.0 61 26.4 13 5.6
drug?
Marital Status Single Married Divorced Widow
Answer No. % No. % No. % No. %
Male 8 6.1 117 90.7 2 1.6 2 1.6
Female 6 5.9 79 77.5 2 1.9 15 14.7
Single Answer Yes NO Sometimes
Number % Number % Number %
Male 5 62.5 3 37.5 0 0
Female 1 16.7 3 50.0 2 33.3
Total 6 42.9 6 42.9 2 14.2
Married Male 69 58.9 43 36.8 5 4.3
Female 66 83.5 7 8.9 6 7.6
Total 134 68.4 53 27.0 11 5.6
Divorced Male 1 50.0 1 50.0 0 0
Female 1 50.0 1 50.0 0 0
Total 3 75.0 1 25.0 0 0
Widow Male 1 50.0 1 50.0 0 0
Female 13 86.7 2 13.3 0 0
Total 14 82.4 3 17.6 0 0

antihypertensive drugs

Figure 1: Results (%) of pateints committment in taking
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Figure 2: Results (% male) about pateints adherence to
antihypertensive drug in relation to age.
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Figure 3: Results (% female) about pateints adherence to
antihypertensive drug in relation to age.
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Figure 4: Results (% male) about pateints adherence to
antihypertensive drug in relation to education level.
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Figure 5: Results (% female) about pateints adherence to
antihypertensive drug in relation to education level.
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Figure 6: Results (%) about pateints adherence to
antihypertensive drug in relation to maternal status.
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RESULTS AND DISCUSSION

Medication adherence associated with several other parameters is an important factor in achieving blood
pressure control. Due to the asymptomatic nature of the disease, patients’ adherence to their prescribed
medications is often a problem. The rate of medication adherence in hypertension treatment could differ
from study to study based on the study methods employed, the population under study, and the definition
of adherence itself [2].In this study the total number of participants was 231 patients (129 males and 102
females). Most of male patients that participate in this study their ages ranged from 36-40 years (45
men), then 31-35 years (22 men), followed by > 60 years (21 men) followed by 51-60 years (16 men), 41-
45 years (13 men). While female patients, their ages ranged from 51-60 years (33 women), and > 60
years (25 women) followed by 46-50 years (21 women), 41-45 years (11 women). The number of Saudi
patients (males 80, 60.0% VS females 80, 78.4%), followed by Egyptian patients (males 32, 24.80% VS
females 7, 6.86%), while few numbers from other nationality such as from Sudan, Jordon, Philippine, and
Bangladesh.

Table 1 showed that blood cholesterol level was >200 mg/dl in males more than females and vice versa,
blood cholesterol level was <200 mg/dl in males less than females. High level of cholesterol was a
significant factor in increasing blood pressure, this result was similar to the study occur in PSMMC Riydah
[15] who said that there is significant factoring between high level of lipid (> 200) and prevalence of
hypertension and adherence to medication in chronic diseases in PSMMC Riydah. The less commitment of
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diet in patient in this study (about 50% of participants either males of females) result in highly
prevalence of hypertension while previous study in national survey of hypertension University of
Washington with good commitment of diet include fruit and vegetables was the best way to achieve
normal blood pressure[3] The importance and effectiveness of lifestyle modifications in lowering blood
pressure should be emphasized. Also factor of BMI have no great effects in this study, but other study
found that, obese patients have high significant for prevalence of hypertension in primary health
clinics[2].The less daily activity considered as a factor for prevalence hypertension in our study, also in
previous study of [3] said that high level of patient activity showed poor prevalence of hypertension. In
the current study (about 49% of males and 36% of females) who have hypertension have other chronic
diseases. Also, the same percentages of patients take drugs for other diseases. Previous study[15] showed
good patient adherence to treatment of other drugs, but the study of Khayyat et al. [5]showed poor
patient adherence.

Table 2 showed that for patients with high blood pressure, adherence to medication is a significant factor
in preventing damaging complications to body systems. Many studies identified different factors that
contribute to poor adherence to antihypertensive medication in hypertensive patients such as patient
forget or travel or multiple drug take used and change drug with herbal medicine. In this study, 52.7% of
patients changed their antihypertensive drugs by with herbal medicine one time, and 14.7% (twice) from
male patients, but females only 6% (once) and 19.6% (twice). Our results showed that many of
hypertensive males changed antihypertensive drugs with another drugs (82.2%), while in females only
37.3% which means that females more adherent to treatment more than males. In the study of Abbas et
al. [16]demonstrated that 41% of participants had changed their antihypertensive medications during the
last year because of medication non-tolerated side effects. Physicians should tell the patients about the
adverse effects of the prescribed drugs and the risk of rebound effect related to antihypertensive drugs’
abrupt discontinuation. On other hand, this study showed perfect adherence to treatment when they
travel or leave home (60.5% males Vs 85.3% females). These results were similar to the results of the
previous study in Palestine[17], while study in Malaysia of primary health clinics they were poor
adherence when travel or leave home [2].In this study, male patients (55.8%) Vs female patients (80.4%)
did not leave the antihypertensive drug and reused it without prescription. This results in agree with the
results done in Umm Alqura, KSA[18].In this study, 18.2% for patients who are diagnosed with
hypertension in the last 1-2 years and (36.4%) for those who diagnosed in the last 2-5 years,(25.9 %) in
the last 6-10 years. In study done in KSA 2015 show that the patients who were diagnosed with
hypertension since >6m - <1 year were (7.2 %) while who diagnosed since 1-3 years were (27.9%) and
those who diagnosed since more than 3 years were (64.9 %)[18].Another study done in Malaysia show
that the ratio of the patients who have a hypertension for less than 5 years were (26.1%) and who have
the disease since 6-10 years (26.2%) and from 11-20 years were (25.9%) and for more than 20 years
were (26.1%)[2]Study done in Sudan and show (44.9%) were have the hypertension for less than 5 years
and (55.1%) of them when have the hypertension for more than 5 years[19].All the three studies seem to
be aligned with our study that’s the vast majority were diagnosed since more than 3 years and then
between 2-5 years the minority were diagnosed for less than 2 years.

Table 3 showed that 68.8% of hypertensive patients visited the clinic regularly and this of good
impression of Hail people about their careful of their health, this percentages were more than the study
done in Lebanon [16] who said that 52.6% of participants reported visiting their physicians for regular
blood pressure checkups, and also, more than the results of the study donein Al-Kobar, Saudi Arabia,
about only 37.8%[20].Patients who didn't have a difficulty to adhere to their medications have a difficulty
were (67.96%) and for those who faced difficulty (25.1%) while (6.9%) who sometimes faced difficulty.
One study was done in Al-Kobar 1998 showed (33.8%) of patients who didn't face difficulty to adhere to
their medications, about similar percentage of patients faced difficulty (36.1%)[20]. In this study that the
vast majority of patients didn't faced any difficulties. Nearly 66% of patients had high knowledge about
how to use the antihypertensive medications, while 29.4% of the patient have a low knowledge. Our
results were similar to the study in KSA, 2015 that show that (74.4%) of patients had high knowledge
while (25.6%) of the them with low knowledge[18]. where another study done also in KSA 2012 showed
that hypertensive patients have insufficient knowledge about hypertension and its management, and low
hypertension control[21].Also, table 3 showed that51.9% of the patients used one antihypertensive drug,
while 40.3% used two drugs, and the rest of the patients (7.8%) used three or more drugs. In previous
study 2017 in KSA that show the majority of the patients those who are on one medication were 4.9% and
those who use two medications (12.3%) and those who are on three or more medications (82.8%)[5] .In
other study done in Egypt, the patients who used one medication were 75% and who used two
medications (44.3%) and very low percentage who used three or more medications (1.6%) [22]. Another
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study in Palestine 2014, the percentage of patients who used one medication were 49.1% and who used
two medications (36.2%) and who used three or more medications were 14.6%][17]. On the other hand,
study in Malaysia showed about 26 % of patients who used one or two antihypertensive drugs and
(51.3%) who used three or more drugs [2]. Also, there in the study which done in Sudan the ratio of
patients who used one medication were 80% and those who used two or more medications were 19.2%
[19]. In this study and the other studies in Egypt, Palestine and Sudan, all showed the vast majority of the
patients were on one antihypertensive drug followed by patients who used two drugs and the least who
used three or more drugs. On the other hands, the other two study that done in KSA[5] showed the
majority of the patients used three or more antihypertensive medications (82.8%), similar to patients in
Malaysia (51.27%)[2]. Increasing the number of antihypertensive medications may lead to increased risk
of adverse effects and possible drug interactions. Medication adverse effects negatively impact patients’
adherence and uncertainty on the part of the physician as to whether or not to intensify treatment[23].In
this study 62.8% of patients said that antihypertensive drugs were available and 28.6% said not available.
Relation between medication adherence and age

Table 4 showed that adherence to medication is a key component of treatment for patients with
hypertension. they found that male and female patients have adherence to treatment (58.2% males Vs
80.4% females). These results indicated that adherence in male patients needs to be improved(Figure 1).
This result is close to study in Pakistan (64.7%) [24], and other study in Cameroon (66.7%)[25] but more
than study in Ajman Emirate (54.4%) [26], Taiwan (47.5%) [27],Saudi Arabia (47.0%) [28]. On the other
hand, the result was higher than studies from the United States (9.0%) [14], Egypt (25.9%)[29]and
Ethiopia (35.4%)[30]. However, the lack of standard measurements prevents comparisons being made
between studies and across populations. But other result done in Lebanon showed higher adherence
(89.2%) more than our results[16].

In the current study, old age patients (>60 years old) showed high percentage of adherence to treatment
with antihypertensive drugs either in males or females (90.5% males Vs 92% females) (Figure 2&3). This
results in agreement with the study done by[31], who said that the highest mean adherence rate was
observed in the age group 70-80 years. Female patients with age of 51-60 years showed high percentages
of adherence more than males (90.0% females Vs 70.6% males). This results in agreement with the study
done in United Kingdom, patients over the age of 50 were found to be more adherent than those in the
younger age groups[22]. Also, female patients with age of 46-50 years showed high percentages of
adherence more than males (90.5% females Vs 66.6% males). In this study, authors suggested that
medication adherence from old people may be due to different reasons. Old people (>60 and sometimes
>50) became more careful about their medications because their fear from disease complications. Most of
them because of ageing have other diseases in addition to hypertension for example arthritis, diabetes,
osteoporosis that need different medication. Also, most of those very old patients were supervised from
their families. In this study, younger patients (<30 years), medication adherence was (25% either males
of females) increased somewhat in patients <35 years to be (40.9% males Vs 33.4%fe<45 years. The
authors suggest that, in case of young patient, poor adherence may be due to many duties and
responsibility towards themselves and their families, travelling, so they forget to take their medications.
This should be considered during patient counseling; complications of hypertension in addition to risks of
poor adherence to medications should be explained well to patients in the younger age groups, living in a
village or cities. Other study done on Palestinians showed that Living in a village compared with a city
was a reason for poor adherence also; this may be related to lower levels of education or income in
addition to difficulties in reaching doctors and health-care facilities[17]. Effect of age is consistent with
some other studies; for example, in a study from the United Kingdom, patients over the age of 50 were
found to be more adherent than those in the younger age groups [28], and in Pakistan, subjects who were
less than 40 years old were less adherent than those older than 70. The highest mean adherence rate was
observed in the age group 70-80 years [31]. Evaluating health status as very good, good or poor
compared with excellent was significantly associated with poor adherence. In some studies, lower
medication adherence was associated with poor health-related quality of life[11].Poor health may cause
the patient to be depressed and less satisfied with his medications. Forgetting to take medication was the
main reason for low-adherence is similar to the study of [17,31,33]. Poor adherence to medications may
be due to fear of the adverse effects of [28,29]. Effective interventions can be behavioral approaches that
use techniques such as reminders, memory aids, and synchronizing therapeutic activities with routine life
events for example, taking pills before your shower or after your prayers [34]. It should be remembered
that the application of multiple interventions of different types is more effective than any single
intervention [35].Also, controlled patient’s blood pressure creates a strong motivation toward the
treatment, while uncontrolled blood pressure could make the patient hopeless with low satisfaction that
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may lead them to stop their treatment [30].males). By increasing the age, the adherence was increased
gradually. So, the data revealed that patient <40 years showed adherence about 50% either in male or
female patients, followed by 60% adherence for patients

Relation between medication adherence and level of education

Table 5 showed the effect of education as high percentages of patient who are adherent to
antihypertensive drugs are more in females than males (87.8% females Vs 69.4% males) with University
education followed by secondary education (70.6% females Vs 61.5% males). On the other hand, none
educated female have high level of adherence to treatment (81.6% females Vs 52.6% males); also, female
with primary education were (72.7% females Vs 50% males)(Figure 4&5). These results were similar to
the results of Braverman & Dedier [36] who said that male’s results with a similarly low level of education
and had higher antihypertensive treatment adherence. But had some differences in saying females from
poor socio-economic status and with low educational level were more likely to have low antihypertensive
treatment adherence. It can be noticed that a low level of adherence was not influenced by sex or by the
level of education. This might reflect an important cultural behavior that could influence the proposed
strategies to improve adherence. They should cover both males and females from different educational
levels.

Relation between medication adherence and marital status

Previous studies showed great association between hypertensive patients’ socio-demographic factors and
their adherence to treatment. Table 6showed that most of patients that have hypertension are married
(males 90.7% VS females 77.5%), while the number of single patients was nearly equal (males 6.2%VS
females 5.9% (Figure 6). Similar result was showed in the study done on hypertensive patients in Saudi
Arabia at Umm AlquraUniversity [18] and at Al-Ahsaa (83%)[37]. They found that married males and
females had high prevalence of hypertension. In our study, the percentages of married female are more
adherent to treatment with antihypertensive drugs than married males (83.5% females Vs 58.9% males).
Level of education in the current study had no significance difference between them while previous study
about prevalence of hypertension in Taibah University showed high educational level was lowest [38].In
the absence of new antihypertensive drugs, it is important that healthcare providers focus their attention
on how to do better with the drugs they have. This is the reason why recent guidelines have emphasized
the important need to address drug adherence as a major issue in hypertension management. [39].
Recent study showed that using Smartphone app slightly increased patient engagement and improved
medication adherence and blood pressure control in[40]. However, no single management strategy has
been shown to be effective in improving adherence in apparent treatment-resistant hypertension [39].

CONCLUSION

Active communication with physicians, pharmacists, and with health-care might solve poor adherence to
medications. Also, effective interventions could be behavioral approaches by using some techniques such
as reminders through memory aids or synchronize time of medications with routine life events which can
enhance adherence to medications. Better education about the nature of the disease and treatment with
drugs can be of a great importance to improve adherence to medications.
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