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. ﺗﻘﻴﻴﻢ ﻣﻌﺪﻝ ﺍﻧﺘﺸﺎﺭ ﻣﺮﺽ ﺍﺭﺗﻔﺎﻉ ﺿﻐﻂ ﺍﻟﺪﻡ ﻭﺍﻟﺴﻴﻄﺮﺓ ﻋﻠﻴﻪ ﻭﻃﺮﻕ ﻋﻼﺟﻪ ﻓﻲ ﻣﺮﻛﺰ ﺻﺤﻲ ﺑﺠﺎﻣﻌﺔ ﺍﻟﺴﻠﻄﺎﻥ ﻗﺎﺑﻮﺱ ﻓﻲ ﻋﻤﺎﻥ: ﺍﻟﻬﺪﻑ:ﺍﳌﻠﺨﺺ
 ﻭﺍﻟﺬﻳﻦ،  ﺳــﻨﺔ ﺃﻭ ﺃﻛﺜﺮ18  ﺷــﻤﻠﺖ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳــﺔ ﺍﳌﻘﻄﻌﻴﺔ ﺍﻻﺳــﺘﻌﺎﺩﻳﺔ ﺟﻤﻴﻊ ﺍﳌﺮﺿﻰ ﺍﳌﺼﺎﺑﲔ ﲟﺮﺽ ﺍﺭﺗﻔﺎﻉ ﺿﻐﻂ ﺍﻟﺪﻡ ﺍﻟﺒﺎﻟﻐﺔ ﺃﻋﻤﺎﺭﻫﻢ:ﺍﻟﻄﺮﻳﻘﺔ
 ﰎ ﲢﻠﻴﻞ ﻗﻴﻢ ﺿﻐﻂ ﺍﻟﺪﻡ ﺍﻻﻧﻘﺒﺎﺿﻲ ﻭﺍﻻﻧﺒﺴــﺎﻃﻲ.2002  ﻭ1998 ﻗﺎﻣﻮﺍ ﲟﺮﺍﺟﻌﺔ ﺍﳌﺮﻛﺰ ﺍﻟﺼﺤﻲ ﺑﺠﺎﻣﻌﺔ ﺍﻟﺴــﻠﻄﺎﻥ ﻗﺎﺑﻮﺱ ﺧﻼﻝ ﺍﻟﻔﺘﺮﺓ ﻣﺎ ﺑﲔ ﻋﺎﻣﻲ
 ﰎ ﺍﺳــﺘﺨﺪﺍﻡ ﻣﻌﺎﻳﻴﺮ ﺍﻟﻠﺠﻨﺔ ﺍﻟﻮﻃﻨﻴﺔ ﺍﳌﺸﺘﺮﻛﺔ ﳌﻨﻊ ﻭﻛﺸــﻒ ﻭﺗﻘﻴﻴﻢ ﻭﻋﻼﺝ ﺍﺭﺗﻔﺎﻉ ﺿﻐﻂ ﺍﻟﺪﻡ )ﺍﻟﺘﻘﺮﻳﺮ.ﺍﳌﺴــﺠﻠﺔ ﻓﻲ ﺍﻟﺰﻳﺎﺭﺍﺕ ﺍﻟﺜﻼﺛﺔ ﺍﻷﺧﻴﺮﺓ ﻟﻠﻤﺮﻛﺰ
 ﰎ ﲢﻠﻴﻞ ﺍﻟﺒﻴﺎﻧﺎﺕ. ﻣﻠﻴﻤﺘﺮ ﺯﺋﺒﻘﻲ ﻟﻠﻀﻐﻂ ﺍﻻﻧﺒﺴﺎﻃﻲ90 ﻣﻠﻴﻤﺘﺮ ﺯﺋﺒﻘﻲ ﻟﻠﻀﻐﻂ ﺍﻻﻧﻘﺒﺎﺿﻲ ﻭ140 ﺃﻗﻞ ﻣﻦ, ﺍﻟﺴﺎﺑﻊ( ﻟﺘﻌﺮﻳﻒ ﺩﺭﺟﺔ ﺍﻟﺘﺤﻜﻢ ﺑﺎﻟﻀﻐﻂ
)  ﻭﺟﺪ ﺃﻥ ﻣﻌﺪﻝ ﺍﻧﺘﺸــﺎﺭ ﻣﺮﺽ ﺍﺭﺗﻔﺎﻉ ﺿﻐﻂ ﺍﻟﺪﻡ ﻫﻮ،  ﺳــﺠﻼ ﻃﺒﻴﺎ7702  ﺑﻌﺪ ﻣﺮﺍﺟﻌﺔ: ﺍﻟﻨﺘﺎﺋﺞ.ﺑﺎﺳــﺘﺨﺪﺍﻡ ﺍﻟﺘﺤﻠﻴﻞ ﺍﻹﺣﺼﺎﺋﻲ ﺫﻭ ﺍﳌﺘﻐﻴﺮ ﺍﻷﺣﺎﺩﻱ
 ﺃﻏﻠﺐ ﺍﳌﺮﺿﻰ ﻛﺎﻧﻮﺍ ﻣﻦ ﺍﻟﻌﻤﺎﻧﻴﲔ.( ﻣﺮﻳﻀﺔ101 - 54% )  ﻧﺴــﺒﺔ ﺍﻟﻨﺴﺎﺀ ﺑﻠﻐﺖ. ﺳــﻨﺔ11±55  ﻛﺎﻥ ﻣﺘﻮﺳــﻂ ﺍﻟﻌﻤﺮ ﻟﻠﻌﻴﻨﺔ.( ﻣﺮﻳﻀﺎ187 - 2.4%
 ﻟﻮﺣﻆ ﺃﻥ ﺩﺭﺟﺔ ﺍﻟﺴــﻴﻄﺮﺓ ﻋﻠﻰ ﺿﻐﻂ.( ﻣﺮﻳﻀﺎ77 - % 41)  ﻧﺴــﺒﺔ ﺍﳌﺮﺿــﻰ ﺍﳌﺼﺎﺑﲔ ﺑﻀﻐﻂ ﺍﻟﺪﻡ ﲢﺖ ﺍﻟﺴــﻴﻄﺮﺓ ﻛﺎﻧــﺖ.( ﻣﺮﻳﻀــﺎ123 - % 66)
 ﻣﻌﻈﻢ ﺍﳌﺮﺿﻰ ﻛﺎﻧﻮﺍ.(P= 0.017 , % 53  ﻣﻘﺎﺭﻧﺔ ﻣــﻊ% 35) ﺍﻟــﺪﻡ ﻛﺎﻧــﺖ ﺃﻗﻞ ﻟــﺪﻯ ﺍﻟﻌﻤﺎﻧﻴﲔ ﻣﻘﺎﺭﻧﺔ ﻣﻊ ﻏﻴﺮ ﺍﻟﻌﻤﺎﻧﻴﲔ ﺑﺼــﻮﺭﺓ ﻣﻌﺘﺪﺓ ﺇﺣﺼﺎﺋﻴﺎ
 ﻛﺎﻧﺖ ﺃﺩﻭﻳﺔ ﻣﺤﺼﺮﺍﺕ ﺍﻟﺒﻴﺘﺎ ﻭﻣﺜﺒﻄﺎﺕ ﲢﻮﻳﻞ.  ﻣﺮﻳﻀﺎ( ﻳﻌﺎﳉﻮﻥ ﺑﺪﻭﺍﺀﻳــﻦ50 - 27% )  ﺑﻴﻨﻤﺎ ﻛﺎﻥ ﻫﻨﺎﻙ.( ﻣﺮﻳﻀﺎ131 - 70% ) ﻳﻌﺎﳉــﻮﻥ ﺑــﺪﻭﺍﺀ ﻭﺍﺣــﺪ
 ﻓﻴﻤﺎ ﻳﺨﺺ ﺃﺩﻭﻳﺔ ﺍﻟﻌﻼﺝ ﺍﳌﺰﺩﻭﺝ ﻛﺎﻧﺖ ﺃﺩﻭﻳﺔ.  ﻣﺮﻳﻀﺎ( ﻋﻠﻰ ﺍﻟﺘﻮﺍﻟﻲ47 - 25%  ﻣﺮﻳﻀﺎ ﻭ64 - 34% ) ﺃﻧﺰﱘ ﺍﻷﳒﻴﻮﺗﻴﻨﺴﻦ ﺍﻷﻛﺜﺮ ﺷﻴﻮﻋﺎ ﻛﺄﺩﻭﻳﺔ ﺃﺣﺎﺩﻳﺔ
 ﻣﺮﻳﻀﺎ( ﻫﻲ ﺍﻷﻛﺜﺮ12 - 24% )  ﻣﺮﻳﻀﺎ( ﻭﻣﺤﺼﺮﺍﺕ ﺍﻟﺒﻴﺘﺎ ﻣﻊ ﺍﻷﺩﻭﻳﺔ ﺍﳌﺪﺭﺓ ﻟﻠﺒﻮﻝ14 - 28% ) ﻣﺜﺒﻄﺎﺕ ﲢﻮﻳﻞ ﺍﻧﺰﱘ ﺍﻷﳒﻴﻮﺗﻴﻨﺴﻦ ﻣﻊ ﻣﺤﺼﺮﺍﺕ ﺍﻟﺒﻴﺘﺎ
 ﺃﻇﻬﺮﺕ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﺃﻥ. ﺇﻥ ﻣﻌﺪﻝ ﺍﻧﺘﺸــﺎﺭ ﻣﺮﺽ ﺍﺭﺗﻔﺎﻉ ﺿﻐﻂ ﺍﻟﺪﻡ ﻓﻲ ﻫﺬﻩ ﺍﻟﻌﻴﻨﺔ ﻳﻌﺪ ﻣﻨﺨﻔﻀﺎ ﺑﺎﳌﻘﺎﺭﻧﺔ ﻣﻊ ﺍﳌﺘﻮﺳﻂ ﺍﻟﻮﻃﻨﻲ: ﺍﳋﻼﺻﺔ.ﺷــﻴﻮﻋﺎ
.ﺩﺭﺟﺔ ﺍﻟﺴﻴﻄﺮﺓ ﻋﻠﻰ ﺍﺭﺗﻔﺎﻉ ﺿﻐﻂ ﺍﻟﺪﻡ ﻫﻮ ﻟﻴﺲ ﺍﻷﻣﺜﻞ ﻭﻟﻜﻨﻪ ﺃﻋﻠﻰ ﻣﻦ ﺍﻟﻨﺴﺐ ﺍﳌﺴﺠﻠﺔ ﻓﻲ ﺩﻭﻝ ﺃﺧﺮﻯ
. ﻋﻤﺎﻥ،  ﻋﻼﺝ ﺍﳌﺮﺽ،  ﺍﻟﻮﻗﺎﻳﺔ ﻭﺍﻟﺴﻴﻄﺮﺓ،  ﺍﺭﺗﻔﺎﻉ ﺿﻐﻂ ﺍﻟﺪﻡ:ﻣﻔﺘﺎﺡ ﺍﻟﻜﻠﻤﺎﺕ

ABSTRACT Objectives: To evaluate the prevalence of hypertension, its control and management at Sultan Qaboos University (SQU)
Health Centre, Oman. Methods: This was a retrospective cross-sectional study, in which were enrolled all the subjects (≥8 years),
with the diagnosis of essential hypertension, who attended the SQU Health Centre between 998 and 2002. The systolic and diastolic
blood pressure (BP) values of the last three visits were used for analysis. BP control was deﬁned using the Joint National Committee
(JNC-7) criteria, <40 mmHg and <90 mmHg for systolic and diastolic BPs, respectively. Analyses were performed using univariate
statistics. Results: Among the 7,702 medical records reviewed, the prevalence of hypertension was 2.4% (n = 87). The overall mean
age of the cohort was 55± years, 54% (n = 0) were females, and majority of the subjects were Omanis (n = 23; 66%). The proportion
of subjects who had their BP controlled was 4% (n = 77) with Omanis signiﬁcantly less likely to have their BP controlled compared
to non-Omanis (53% versus 35%; p = 0.07). The majority of the subjects were on mono (n = 3; 70%) followed by dual (n = 50; 27%)
anti-hypertensive therapies. The most frequent mono anti-hypertensive therapies were B-blockers (n = 64; 34%) and angiotensin-converting enzyme (ACE) inhibitors (n = 47; 25%). Among the dual combination therapies, the most common prescribed regimens were
ACE inhibitor plus B-blocker (n = 4; 28%) and B-blocker plus diuretic (n = 2; 24%). Conclusion: The prevalence of hypertension in
this patient population was low compared to the national average. This study shows that control of hypertension is not optimal, but
higher than those reported elsewhere.
Key words: Hypertension; Prevention and control; Disease management; Oman.
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Advances in Knowledge
- Blood pressure (BP) control in this cohort was low.
-

Diabetics, in particular, had a much lower BP control.

-

Omanis were signiﬁcantly less likely to achieve BP targets compared to non-Omanis.

-

The majority of the subjects were on mono anti-hypertensive therapy.

-

Beta-blockers were the most commonly used monotherapy followed by angiotensin-converting enzyme (ACE)
inhibitors.

-

The most commonly prescribed dual anti-hypertensive regimens were ACE inhibitor plus beta-blocker and
beta-blocker plus diuretic.

Application to Patient Care
-

Physicians should be more aggressive in controlling hypertension.

-

Physicians should continually update their knowledge with the latest treatment guidelines.

-

Combination therapies should be prescribed more often, particularly in diabetics.

-

Close attention should be paid to Omanis in order to improve their BP control.

H

tional Health and Nutrition Survey) have shown that
those achieving target BP account only for 36% of the
hypertensive population.9 A control rate of 25% was
reported from a primary health care in Saudi Arabia.10
Researchers from Bahrain have reported a control rate
of 16.5%.11 Similar data on hypertension control from
Oman is lacking.
The aim of this study was to determine the prevalence of hypertension, its control and management
at Sultan Qaboos University (SQU) Health Centre in
Muscat, Oman. The SQU Health Centre provides free
health care services to all university employees and
their dependants.

YPERTENSION IS A COMMON DISEASE WITH
signiﬁcant morbidity and mortality. It is the
leading diagnosis made in physician oﬃces
in the United States.1 Twenty-six percent of the world
adult population has hypertension.2 Moreover, the
proportion is expected to rise further in 2025 to 29.2%
with an estimated total number of 1.56 billion aﬀected
adults.2 The reported prevalence varies around the
world with the lowest prevalence in rural India (3.4%
in men and 6.8% in women) and the highest prevalence in Poland (68.9% in men and 72.5% in women).3
In Oman, a community based survey conducted in
2000 estimated the prevalence of hypertension to be
33%.4
High blood pressure (BP) leads to an increasing
risk of stroke, myocardial infarction and cardiovascular disease, all of which cause mortality.5, 6, 7 Furthermore, hypertension contributes to the prevalence of
other cardiovascular risk factors, such as insulin resistance, lipid abnormalities, changes in renal function, obesity, left ventricular hypertrophy, diastolic
dysfunction, and abnormalities in vascular structure.8
Clinical trials have unequivocally shown that lowering
BP reduces cardiovascular morbidity and mortality in
patients with hypertension of all degrees of severity.8
Despite the signiﬁcance of the problem with respect
to overall health, control of high blood pressure (BP <
140/90 mmHg while on antihypertensive medication)
is far from being optimal. Data from the USA (the Na-

METHODS
This study included all patients, 18 years and above,
who were documented to have “essential hypertension” in their medical records at the Health Centre.
The cohort had to have a minimum period of one year
follow up. The charts reviewed were of those patients
attending the Health Centre over a ﬁve-year period
between January 1st 1998 and December 31st 2002.
The following information was collected: age, gender, nationality (Omani, non-Omani), the three most
recent BP readings, medications, current smoking status (yes, no), body mass index (BMI), the frequency of
attendance at the outpatient clinic (within 3 months,
3-6 months, > 6 months), associated chronic diseases
and the presence of any complications secondary to
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Table 1: Demographic, clinical, healthcare resource use, and pharmaceutical characteristics of the
study cohort stratified by blood pressure (BP) goal attainment as per the Joint National Committee
(JNC-7) recommendations
Characteristic
Age, mean±SD, in years
Female gender, n (%)
Omani national, n (%)
BMI, mean±SD, in kg/m2
Smoking status, n (%)
Dyslipidaemia, n (%)
Diabetes mellitus, n (%)
Cardiac disease, n (%)
Diabetic nephropathy, n (%)
Diabetic retinopathy, n (%)
Stroke, n (%)
Attendance of OPD Visits, n (%)
Within 3 months, n (%)
Between 3-6 month, n (%)
After 6 months, n (%)

Blood Pressure Goal Attainment as per JNC-7
No (n = 110)
Yes (n = 77)
p-value
Demographic
54±11
55±11
0.546
57 (52%)
44 (57%)
0.472
80 (73%)
43 (56%)
0.017
30±5.7
31±6.4
0.558
8 (7.3%)
4 (5.2%)
0.764
Clinical
44 (40%)
34 (44%)
0.571
34 (31%)
25 (32%)
0.821
13 (12%)
5 (6.5%)
0.315
4 (3.6%)
1 (1.3%)
0.650
3 (2.7%)
0 (0%)
0.269
3 (2.7%)
0 (0%)
0.269
Healthcare Resource Use
63 (82%)
10 (13%)
4 (5.2%)

Not on anti-hypertensive, n (%)

91 (83%)
13 (12%)
6 (5.5%)
Pharmaceutical
4 (3.6%)

Monotherapy
Beta-Blocker, n (%)
ACEI, n (%)
ARB, n (%)
CCB, n (%)
Diuretic, n (%)

35 (32%)
23 (21%)
7 (6.4%)
4 (3.6%)
5 (4.6%)

29 (38%)
24 (31%)
1 (1.3%)
1 (1.3%)
2 (2.6%)

Dual therapy
ACEI + Beta-Blocker, n (%)
ACEI + CCB
ACEI + Diuretic
ACEI + ARB
Beta-Blocker + Diuretic, n (%)
Beta-Blocker + CCB, n (%)
Beta-Blocker + ARB, n (%)
Diuretic + ARB
CCB + ARB, n (%)
CCB + Diuretic, n (%)

9 (8.2%)
3 (2.7%)
2 (1.8%)
1 (1.0 %)
7 (6.4%)
3 (2.7%)
2 (1.8%)
2 (1.8%)
2 (1.8%)
1 (1.0%)

5 (6.5%)
1 (1.3%)
1 (1.3%)
0 (0%)
5 (6.5%)
2 (2.6%)
2 (2.6%)
1 (1.3%)
0 (0%)
1 (1.3%)

2 (2.6 %)

0.955

0.894

SD = Standard deviation; BMI = Body Mass Index; OPD = Outpatient Department; ACEI = Angiotensin Converting Enzyme Inhibitor; ARB =
Angiotensin Receptor Blocker; CCB = Calcium Channel Blocker; BP control was deﬁned as casual BP of <140 (systolic) and <90 mmHg (diastolic) as
per the JNC-7; Percents are column percents; Diﬀerences between groups were analyzed using unpaired Student’s t-test, Pearson’s χ2 test, and Fisher’s
Exact test whenever appropriate.

Mean diﬀerences between groups were analysed using unpaired Student’s t-tests. An a priori two-tailed
level of signiﬁcance was set at the 0.05 level. Statistical analyses were performed using STATA version 9.2
software (StataCorp 2006, Stata Statistical Software;
Release 9.2, College Station, TX, USA).

hypertension.
Descriptive statistics were used to describe the
data. For categorical variables, frequencies and percentages were reported. Diﬀerences between groups
were analyzed using Pearson’s χ2 tests or Fisher’s exact
tests (for cells less than 5). For continuous variables,
means and standard deviations (±SD) were presented.
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R E S U LT S

contribute to ineﬀective hypertension control.12 Nonadherence with medication is very common amongst
hypertensive patients. It has been reported that up to
60% of patients discontinue their anti-hypertensive
medications within the ﬁrst 12 months.13 Reasons
include complex medication regimens, adverse effects, convenience factors such as dosing frequency,
personal health beliefs, and attitudes regarding treatment of an often asymptomatic condition.14 Physician
behaviour could also be a major obstacle to the successful achievement of target BP goals. The major concern relates to the reluctance of physicians to change
treatment when BP control is inadequate.15 The physician might not also be aware of the recent treatment
guidelines. For example, a study from the USA reveals
that 41% of physicians have not heard of or are not
familiar with the reports of the Joint National Committee (JNC), Detection, Evaluation, and Treatment of
High Blood Pressure and their hypertension treatment
guidelines.16
Patients who have both diabetes and hypertension
are at a higher risk of cardiovascular events compared
to non-diabetics.17 The United Kingdom Prospective
Diabetes Study (UKPDS) suggests that tight control
of BP prevents the development of microvascular and
macrovascular complications in patients with Type 2
diabetes.18 The guidelines of the seventh report of the
JNC recommend a target BP of 130/80 in patients who
have concomitant diabetes. 19 Physicians, however, appear to be doing a poor job of helping patients with
diabetes achieve this goal. In a study by Abbott and
colleagues, only 11% of the diabetic patients treated
for hypertension were reported to have achieved the
systolic BP goal of <130 mmHg.20 In our study, the BP
control in diabetics was similar (10%); furthermore,
only 27% (16 out of 59) of the diabetics were on dual
anti-hypertensive therapies in our study. This is against
the JNC19 recommendations, which clearly state that
diabetics be treated with at least two anti-hypertensive
medications to obtain optimal BP control.
Possible reasons for the poor control of BP among
Omanis are ethnicity, higher prevalence of male gender (55% versus 45%; p = 0.003) and obesity (31 versus
29 kg/m2; p = 0.091). Racial diﬀerences have been documented as a cause for diﬀerences in the prevalence,
course, and control of hypertension.21 For instance, African-Americans were reported to have an increased
prevalence of hypertension, higher mean BP levels,
and higher morbidity and mortality rates attributable

Among the 7,702 charts reviewed, the prevalence of
hypertension was 2.4% (n = 187). The characteristics
of the study cohort are shown in Table 1. The overall
mean age of the cohort was 55±11 years, 54% (n = 101)
were females, and majority of the subjects were Omanis (n = 123; 66%). The proportion of subjects who
had their BP controlled was 41% (n = 77) with Omanis signiﬁcantly less likely to have their BP controlled
compared to non-Omanis (35% versus 53%; p = 0.017).
Omanis were also slightly more obese compared to the
non-Omanis (BMI was 31 versus 29 kg/m2; p = 0.091).
The proportion of diabetic subjects who had their BP
controlled (<130 mmHg systolic and <80 mmHg diastolic) was only 10% (n = 6 out of 59 diabetics) [Table
1].
Males were more likely to be smokers than females
(12% versus 2%; p = 0.013). Furthermore, females were
also more obese than their male counterparts (BMI
was 31 versus 29 kg/m2; p = 0.048). However, there
was no statistical diﬀerence in hypertension goal attainment between the genders (39% male versus 44%
female; p = 0.472). The majority of the subjects were
on monotherapy (n = 131; 70%) followed by dual regimens (n = 50; 27%). The most frequent mono anti-hypertensive therapies were B-blockers (n = 64; 34%) and
angiotensin-converting enzyme (ACE) inhibitors (n =
47; 25%). Among the dual combination therapies, the
most common prescribed regimens were ACE inhibitor plus B-blocker (n = 14; 28%) and B-blocker plus diuretic (n = 12; 24%). Those on dual therapies were less
likely to attain their goal than those on monotherapies
(36% versus 44%; p = 0.359; power 12%). However, the
dual regimen group also consisted of more diabetics (38% versus 27%; p = 0.169; power 25%) as well as
those with dyslipidaemia (54% versus 37%; p = 0.043).
DISCUSSION
The three main ﬁndings in our study were the following: the majority of our subjects (59%) were not treated so as to achieve their target BP, particularly diabetics; Omanis were less likely to have their BP controlled
compared to non-Omanis, and the majority of our patients were on monotherapy.
Research conducted worldwide points clearly to
the diﬃculty in achieving satisfactory BP control in
a large proportion of treated patients. Worldwide,
control rates vary from as low as 5.4% in Korea to
as high as 58% in Barbados.3 Numerous factors may
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