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Hypertension is a typical example of long-term condition posing formidable challenges
to health care. Among hypertensive patients, insufficient adherence to drug therapy is one of
the common causes of poor control of blood pressure. The objective of our study was to estimate
the prevalence of blood pressure control among hypertensive patients and their determinants in
primary care centers in Najran area. We conducted a retrospective analysis of administrative
data from adult patients with hypertension followed in primary care clinics in Najran area. A
representative sample of patients was randomly selected among eligible hypertensive patients
from primary care clinics in Najran area. A total of 382 patients completed the survey and had
data available for a 1 year medical record review. Their mean age was 62.71±14.16 years, 51.8%
were male. The majority of the studied populations were married (96.6%). More than 50% of
them were analphabetic (56.2%). The prevalence of patients with controlled blood pressure
was 51.3% among the studied population despite ongoing hypertension treatments. Older age
more than 60 years was a significant predictor of non-controlled hypertension. We conclude
that targeted intervention to improve management of hypertension in primary care setting could
make a substantial difference in the improvement of hypertensive patient prognosis.
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Globally, hypertension affects more than a
quarter of adults in the world, more than one third
in Europe, and its prevalence continues to increase
1-4
. For low-income countries, the increase is part
of the epidemiological transition from neonatal
diseases, maternal diseases, nutritional diseases
and communicable diseases to non communicable
chronic diseases such as cancers and cardiovascular
diseases 5. For high-income countries, it is linked
to longer life expectancy, sedentary lifestyles,
and a diet high in calories, salt, animal products,
and low in vegetables 6. Hypertension causes a
health burden that has increased by 30% in the

world between 1990 and 2010, now responsible
for more than one out of eight premature deaths
and 8% of healthy years lost in health 7. It is now
the modifiable risk factor with the heaviest health
consequences.
Over the last few decades, much progress
has been achieved regarding hypertension
medications and many therapeutic classes are
currently available. They have been shown to
be effective in reducing morbidity and mortality
related to hypertension 8. However, less than onethird of hypertensive patients have controlled blood
pressure in most countries 9.
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Adherence to hypertension treatment,
defined as the dynamic process in which the
hypertensive patient actively collaborates with
health care professionals to maintain normal blood
pressure levels. Among hypertensive patients,
insufficient adherence to drug therapy is one of the
common causes of poor control of blood pressure
10
.
There are very few available statistics on
therapeutic adherence in Kingdom of Saudi Arabia.
Hence this study was conducted which aims to
determine the prevalence of blood pressure control
among hypertensive patients and their determinants
in primary care settings in Najran area.
Methods
We conducted a retrospective analysis
of administrative data from adult patients with
hypertension followed in primary care clinics
in Najran area. A sample of 382 patients was
randomly selected among eligible hypertensive
patients from 5 primary clinics in Najran area.
To be included in the study, patients needed to be
identified as having hypertension using algorithms

employed by disease management program; Aged
≥18; Male and/or female; have blood pressure
records at least measured three times during the
last year.
For each patient, we calculated mean
of the three last Systolic Blood Pressure (SBP)
and diastolic blood pressure (DBP). We grouped
patients into 2 categories which included controlled
category, those who achieved and maintained
a mean SBP < 140 mmHg and mean DBP < 90
mmHg. The second category included patients
who had uncontrolled hypertension, those who
had a mean SBP ≥ 140 mm Hg and DBP ≥ 90
mmHg. Other variables included medicines used
for hypertension control checked from the patients’
file. General characteristics considered were age,
gender, marital status, level of education and
monthly income if available in the file.
Ethical clearance was obtained from
vice chair of medical research center, college of
medicine, Najran University, KSA. Written consent
was obtained from each participant. The study was
conducted with respect of the total confidentiality
of data. Anonymous data were used for the final
analysis.

Table 1. General characteristics of the studied population

Number
(n)
Percentage
(%)

Age
< 60 ≥ 60

Gender		
Marital status				 Level of education
Male Female Married Single Divorced Analphabetic Primary Secondary University

167

215

198

184

282

2

8

68

21

17

15

43.7

56.3

51.8

48.2

96.6

0.7

2.7

56.2

17.4

14

12.4

Fig. 1. Pattern of blood pressure control among respondents in Najran, Saudi Arabia
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Statistical analysis
Data were entered and analyzed using
SPSS 17. The Chi square test was used to evaluate
the relationships between blood pressure control
status and independent variables. p value less than
5% was considered as significant.
Results
A total of 382 patients completed the
survey and had data available for 1 year medical
record review. Their mean age was 62.71± 14.16
years of which 51.8% were male. The majority
of the studied populations were married (96.6%).
More than 50% of them were analphabetic. (Table
1).
Pattern of blood pressure control among
respondents is depicted in Figure 1. The mean
SBP for the studied population was 140.38 ±16.40
mmHg with the mean DBP of 80.31± 8.90 mmHg.
Based on the mean of the last three blood pressure
measurements, 51.3% were normotensive. The
mean SBP in the controlled patient was 128.12
± 8.66 mmHg with the mean DBP 77.70 ± 6.80
mmHg. Within the non controlled patients, the
mean SBP was 153.3 ± 12.1 mmHg and mean of
DBP was 83.07 ± 9.9 mmHg.

Table 2. Univariate Predictors of Poor Blood Pressure
Control
Controlled
Age
<60
96 (57.5%)
≥60
100 (46.5%)
Gender
Male
109 (55.1%)
Female
87 (47.3%)
Marital Status
Married
137 (48.6%)
Not married
5 (50%%)
Level of Education
Analphabet
31 (45.6%)
Primary
13 (61.9%)
Secondary
8 (47.1%)
University
9 (60%)
Number of Medications
<2
42 (51.2%)
≥2
41 (53.9%)

Uncontrolled

p value

71 (42.5%)
115 (53.5%)

0.03

89 (44.9%)
97 (52.7%)

0.12

145 (51.4%)
5 (50%)

0.99

37 (54.4%)
8 (38.1%)
9 (52.9%)
6 (40%)
40 (48.8%)
35 (46.1%)

0.49

0.73

The prevalence of non-controlled
hypertension was higher among females (52.7%)
than males (44.9%) with no significant statistical
difference p= 0.12. However, there was significant
statistical association between the prevalence
of non-controlled hypertension with age groups
(p=0.03). It varied from 36.7% within 30-40 years
age group to 54.7% within 70-80 years age group
and 57.1% within 80-90 years age group.
The results showed no significant
statistical association between blood pressure
control status and the number of medications
taken, but globally the patients who take less than
2 antihypertensive medications had lower levels of
SBP and DBP. (Table 2).
Discussion
The aim of current study was to assess
the prevalence and determinants of blood pressure
control among hypertensive patients in primary
care settings in Najran, Saudi Arabia. Most of the
participants were aged >60, male, married and
were analphabetic. Current findings showed that
the prevalence of patients with controlled blood
pressure was 51.3% among the studied population
despite ongoing hypertension treatments. Similar
findings were reported elsewhere 53.4% in Hong
Kong and 56.5% in Eastern Nepal 11,12. Lower
adherence prevalence rate was observed among
Tunisian population 36.6% 13. Age more than 60
years old was found to be a significant predictor
of poor blood pressure control (p=0.03); however
gender, marital status and level of education of
the patients has no significant association with
the blood pressure control. Moreover number
of medications taken was independent of blood
pressure control status. We observed a positive
trend of SBP and a negative trend of DBP with
age. Consistent results of previous studies showed
positive correlations between increased levels of
systolic blood pressure and cardiovascular events 14.
The efficacy of antihypertensive treatments for the
prevention of complications is the best argument
in favor of the causative role of hypertension. In
the absence of co-morbidity, the benefit derived
from antihypertensive therapy depends very
much on the amplitude of the reduction in blood
pressure that it achieves and not on the choice of
one pharmacological class rather than another 15,16.
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Treatment that decreases systolic BP by 10 mmHg
reduces the incidence of coronary heart disease by
approximately 25% and stroke incidence by 40%,
regardless of age or baseline risk. The greater the
benefit, the more rapid and consistent the control
of high blood pressure 17. In the present study
there was non-significant association between
the number of antihypertensive drugs and blood
pressure control. This finding is not in concordance
with other studies using similar methodology 18,19.
Medication adherence is key to therapeutic
success; it can be defined as the process by which
patients takes their medications as prescribed and
is a process that changes over time. Adherence
consists of three separate components: (A)
initiation, (B) implementation, and (C) persistence.
Non-adherence occurs when a patient does
not: commence a new prescription, employ as
prescribed, or continue with treatment 20. Some
limitations for our study were that it was a
retrospective study, in primary care centers in one
area; therefore, results cannot be generalized.
However, this study provides preliminary
findings for identifying hypertensive patients who
are at high risk of poor blood pressure control.
Older patients (>60) could be targeted for greater
attention to blood pressure control to prevent
serious and heavy complications, which could be
due to poor medication adherence.
Recommendations
Targeted intervention to improve
management of hypertension in primary care
setting could make a substantial difference
in the improvement of hypertensive patient
prognosis. Measures can be taken to assess the
level of medication adherence and to investigate
predicators of medication. A number of diverse
strategies can be used to improve blood pressure
control. In majority of the patients, blood pressure
control is achieved with combination therapy; but,
low adherence rate is observed in patients taking
multiple pills. The pill burden can be reduced
by single-pill fixed dose combinations (FDCs)
and treatment regimens can be simplified. In
comparison with free combinations, a significant
improvement in adherence and BP normalization
ratios is achieved with FDCs. However, use of
FDCs may not be cost effective in some countries
and constitute a barrier for adherence.
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Conclusion
Poor blood pressure control is high
among hypertensive patients aged above sixty
years attending primary care setting in Najran,
Kingdom of Saudi Arabia. Thus indicating the
interventions which could improve management of
hypertension in primary care especially targeting
high risk patients (age >60 years) is essential. It is
important to educate patients about the importance
of medication adherence. Barriers to medication
adherence should also be explored among patients
attending primary care clinics in Saudi Arabia.
Interventions designed to meet patient’s
requirements are necessary to achieve sufficient
adherence to drug regimens. Achieving satisfactory
adherence may have far greater impact than any
other plan to improve antihypertensive treatments.
The healthcare professionals should continue to
assess adherence and help patients in overcoming
barriers to taking their medications.
References
1.

2.

3.

4.

5.

6.

7.

World Health Organization: Global health risks.
Mortality and burden of disease attributable to
selected major risks. Geneva: WHO, (2009).
Rao D. Trends in hypertension. Indian Heart
Journal. 64(2):132-133 (2012). doi:10.1016/
S0019-4832(12)60046-7.
Bromfield S, Muntner P. High Blood Pressure:
The Leading Global Burden of Disease Risk
Factor and the Need for Worldwide Prevention
Programs. Current hypertension reports.
15(3):134-136 (2013).
Mills KT, Bundy JD, Kelly TN, Reed JE,
Kearney PM, Reynolds K, Chen J, He J. Global
Disparities of Hypertension Prevalence and
Control: A Systematic Analysis of PopulationBased Studies from 90 Countries. Circulation.;
134(6):441-50 (2016).
Santosa A, Wall S, Fottrell E, Högberg U,
Byass P. The development and experience of
epidemiological transition theory over four
decades: a systematic review. Global Health
Action.7 :10.3402/gha.v7.23574 (2014).
Kreatsoulas C, Anand SS. The impact of social
determinants on cardiovascular disease. The
Canadian Journal of Cardiology. 26(Suppl
C):8C-13C (2010).
World Health Organization : Global Status Report
on Non communicable chronic diseases 2010.
Geneva: WHO, (2010).

825
8.

9.

10.

11.

12.

13.

14.

Al-Qahtani ., Biomed. & Pharmacol. J, Vol. 11(2), 821-825 (2018)
Law MR, Morris JK, Wald NJ. Use of blood
pressure lowering drugs in the prevention of
cardiovascular disease: meta-analysis of 147
randomised trials in the context of expectations
from prospective epidemiological studies. BMJ.;
338:b1665 (2009).
Erdine S. How well is hypertension controlled
in Europe? European Society of Hypertension
Scientific. Newsletter; 1(3): 1-2 (2000).
Vrijens B, Antoniou S, Burnier M, de la Sierra
A, Volpe M. Current Situation of Medication
Adherence in Hypertension. Front Pharmacol;
8:100 (2017).
Li YT, Wang HH, Liu KQ, Lee GK, Chan WM,
Griffiths SM, Chen RL. Medication Adherence
and Blood Pressure Control Among Hypertensive
Patients With Coexisting Long-Term Conditions
in Primary Care Settings: A Cross-Sectional
Analysis. Medicine (Baltimore); 95(20):e3572
(2016).
Bhandari B, Bhattarai M, Bhandari M, Ghimire
A, Pokharel PK, Morisky DE. Adherence to
Antihypertensive Medications: Population Based
Follow up in Eastern Nepal. J Nepal Health Res
Counc.; 13(29):38-42 (2015).
Ghozzi H, Kassis M, Hakim A, Sahnoun Z,
Abderrahmen A, Abbes R, Maalej S, Hammami
S, Hajkacem L, Zeghal K. [Medication adherence
of a sample of hypertensive patients in the
region of Sfax (Tunisia)]. Ann Cardiol Angeiol;
59(3):131-7 (2010).
Lim SS, Vos T, Flaxman AD, Danaei G, et al: A
comparative risk assessment of burden of disease
and injury attributable to 67 risk factors and
risk factor clusters in 21 regions, 1990–2010: a

15.

16.

17.

18.

19.

20.

systematic analysis for the Global Study 2010.
Lancet; 380(9859):2224–2260 (2012).
Turnbull F., Neal B., Ninomiya T., Algert C.,
Arima H., Barzi F., et al: Effects of different
regimens to lower blood pressure on major
cardiovascular events in older and younger
adults: meta-analysis of randomised trials. BMJ;
336: 1121-1123 (2008).
Law M.R, Morris J.K, and Wald N.J.: Use of
blood pressure lowering drugs in the prevention
of cardiovascular disease: meta-analysis
of 147 randomised trials in the context of
expectations from prospective epidemiological
studies. BMJ; 338: 1665 (2009).
Mancia G, Messerli F, Bakris G, Zhou Q,
Champion A, and Pepine C.J.: Blood pressure
control and improved cardiovascular outcomes
in the International Verapamil SR-Trandolapril
Study. Hypertension; 50: 299-305 (2007)
Lulebo AM, Mutombo PB, Mapatano MA,
Mafuta EM, Kayembe PK, Ntumba LT, Mayindu
AN, Coppieters Y. Predictors of non-adherence
to antihypertensive medication in Kinshasa,
Democratic Republic of Congo: a cross-sectional
study. BMC Res Notes; 8: 526 (2015).
Maginga J, Guerrero M, Koh E, Holm Hansen
C, Shedafa R, Kalokola F, Smart LR, Peck RN.
Hypertension Control and Its Correlates Among
Adults Attending a Hypertension Clinic in
Tanzania. J Clin Hypertens; 18(3):207-16 (2016).
Vrijens B, De Geest S, Hughes DA, Przemyslaw
K, Demonceau J, Ruppar T, et al. A new
taxonomy for describing and defining adherence
to medications. Br. J. Clin. Pharmacol ; 73: 691705 (2012).

