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Abstract:

Background: Hypertension, a non-communicable cardiovascular disease has become one of the leading causes of
morbidity and mortality throughout the world. Obesity, genetic factors, sedentary life style and family history are
the most common risk factors of hypertension and other cardiovascular disorders.

Objective: The aim of our study was to report the prevalence of hypertension and its relation to BMI and to examine
the association between hypertension, morbid obesity and other chronic diseases among Saudi Nationals in Arar,
KSA.

Methods: A cross-sectional study carried out on Saudi Nationals in Arar, Northern Saudi Arabia.during the period
from 1 May to 30 November 2018. Participants aged between 12 to 93 years. Systematic random sampling
technique was followed. A pre- designed online questionnaire was distributed online. We utilized the, SPSS
program, version 16. For risk factors, chi-square test was used, P value will be considered significant if less than
0.05. Results: We found that 9.6% of our cases had hypertension, the majority of hypertensive cases were obese
72.4%. hypertension was more in females (83.2 Vs 16.8), diabetics (97.9% Vs 2.1%). There was a significant
relationship between hypertension and sex, age, morbid obesity, DM and BMI (P value <0.05). Also, we reported
among hypertensive patients 44.8% had morbid obesity with significant correlation between hypertension and BMI
(p=0.001).

Conclusion: Hypertension was more prevalent among females, diabetics and morbid obese individuals. There was a
significant relationship between hypertension and sex, age, morbid obesity, DM and BMI.
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INTRODUCTION:

Obesity is traditionally defined as a weight >20%
above the ideal weight which can result in serious
health issues that are potentially life threatening,
including hypertension, type Il diabetes mellitus,
increased risk for coronary disease, increased
unexplained heart failure, hyperlipidemia, infertility,
higher prevalence of colon, prostate, endometrial, and
breast cancer [1, 2]. Obesity rates have increased in
both genders, and among all racial, ethnic, and
socioeconomic groups around the world [3].
Hypertension is a major public health problem due to
its high prevalence all around the globe. Around 7.5
million deaths or 12.8% of the total of all annual
deaths worldwide occur due to high blood pressure
[4, 5]. The association of obesity and hypertension
has been recognized since the beginning of the 20th
century [6]. The first explanation of basic
mechanisms involved in the relation between human
obesity and hypertension was that cardiovascular and
metabolic complications of obesity were more
common in patients with ‘android’ type of obesity
(upper body obesity) when compared with ‘gynoid’
type (lower body obesity) [7]. It is also well
established that obesity is associated with activation
of both the sympathetic nervous system and the
renin—angiotensin  system contributing to the
emergence of hypertension [8]. Epidemiological
studies have demonstrated that overweight predicts
future development of hypertension, and the
relationship between BMI and blood pressure seem to
be almost linear in different populations [9].

A cross-sectional study in Canada [10] reported that;
prevalence of obesity (body mass index) >30)
increased from 16% in the 20-39 years age-group to
33% in the 60-79 years age-group, similarly in men
and women. Prevalence of hypertension increased as
BMI and age increased: in the older age-group(60+)
from 36% in the lean to 51% for the overweight, 59%
in the obese stage I, and 68% in the obese stage I1/I11.

OBJECTIVE:

The aim of our study was to report the prevalence of
hypertension and its relation to BMI and to examine
the association between hypertension, morbid obesity
and other chronic diseases among Saudi Nationals in
Arar, KSA.

Study design and setting:

A cross-sectional study carried out on Saudi
Nationals in Arar, Northern Saudi Arabia.

Study period and target population:
This study was conducted during the period from 1
May to 30 November 2018.
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Sampling:

The sample size was calculated using the sample size
equation: n=z?p(1-p)/e?. Data was collected from the
general population of Arar city, Northern Saudi
Arabia. participants aged between 12 to 93 years.
Systematic random sampling technique was followed
as included every 9™ family.

DATA COLLECTION:

A pre- designed online questionnaire was distributed
online, on social media among participants, it covers
the following items:

»  Socio-demographic characteristics including
age, sex, working status, marital status and
educational level.

* Body weight and height to calculate the
BMI.

« If the patient had physician diagnosed
hypertension, used treatment.

*  Questions about any other chronic disease.

ETHICAL CONSIDERATIONS:

We prepared the informed consent and give a brief
description of the study rational and objectives to the
participant then asking him/her to sign the consent.
Anonymity and confidentiality of data was
maintained throughout the study. Record retention in
password protected computer for at least 7 years.
There is no conflict of interest.

DATA MANAGEMENT AND STATISTICAL
ANALYSIS:

We utilized the Statistical Package For Social
Sciences, version 16 (SPSS Inc., Chicago, Illinois,
USA) to analyze the study data. Descriptive statistics
was employed. For risk factors, chi-square test was
used, P value will considered significant if less than
0.05.

RESULTS:

From the study tables, it was clear that, the total
number of the studied population was 301
participants, 75.9% were females, 63.5% aged 21-40
years. We found that 9.6% of our participants had
hypertension, the majority of hypertensive cases were
obese 72.4%. hypertension was more in females (83.2
Vs 16.8), diabetics (97.9% Vs 2.1%). There was a
significant relationship between hypertension and
sex, age, morbid obesity, DM and BMI (P value
<0.05). Also, we reported among hypertensive
patients 44.8% had morbid obesity with significant
correlation between hypertension and BMI (p=
0.001).
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Table 1: sociodemoghraphic characteristics of the studied population, Arar, 2018 (N=301)

Age group Frequency Percent
. <21 198 18.6
e 2140 676 63.5
41-60 182 17.1
«  >60 9 .8
Sex
+  Female 808 75.9
+  Male 257 24.1
Education
e Primary 7 N
* Illiterate 5 5
»  Secondary 225 21.1
*  University or more 779 73.1
*  Preparatory 49 4.6
Working status
*  Not working 577 54.2
*  Working 488 45.8
Marital status
*  Widow 8 8
» Single 458 43.0
*  Married 569 53.4
+ Divorced 30 2.8

Table 2: prevalence of hypertension, diabetes, other chronic diseases and BMI groups of the studied
population, Arar, 2018 (N=301)

Hypertension No. %

*  Yes 95 8.9

+ No 970 91.1
Physician diagnosed

*  Yes 95 8.9

+ No 970 91.1
On medical treatment of hypertension

*  Yes 75 7.0

+ No 990 92.9
Number of drugs used for hypertension

*+  One 49 4.6

+  Two 20 1.9

e Three 6 0.5
Diabetes Mellitus

*  Yes 56 5.3

+ No 1009 94.8
Other chronic diseases

*  Yes 73 6.9

+ No 992 93.1
BMI group

*  Underweight 49 4.6

*  Normal 448 42.1

*  Overweight 254 23.8

*  Obesity 180 16.9

»  Morbid obesity 134 12.6
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Table 3: Associated morbidity and treatment characteristics of hypertension cases, Arar, 2018 (N=95)

Variables No. %
Associated morbidity

» Diabetes Mellitus 56 58.9

*  Hyperlipidemia 66 69.5

»  Cerebrovascular Stroke 4 4.2

»  Atherosclerosis 4 4.2
Dietary and herbal treatment 15 15.7
Compliance with physician instructions 59 62.1
Number of drugs for hypertension

»  One 49 15.6

«  Two 20 21.1

*  Three 6 6.3

Table (3): relationship between hypertension and sex, age, Morbid obesity, DM and BMI group among the

studied population (N=301)

Variables Response Hypertension Total (N=1065) P value
Yes (n=95) No (n=970)
Sex Female 79 729 808 0.050
83.2% 75.2% 75.9%
Male 16 241 257
16.8% 24.8% 24.1%
Age group <21 11 187 198 0.021
11.6% 19.3% 18.6%
21-40 74 602 676
77.9% 62.1% 63.5%
41-60 10 172 182
10.5% 17.7% 17.1%
>60 0 9 9
.0% 9% .8%
Morbid obesity Yes 13 25 38 0.001
44.8% 9.2% 12.6%
No 11 225 236
37.9% 82.7% 78.4%
DM Yes 93 916 1009 0.107
97.9% 94.4% 94.7%
No 2 54 56
2.1% 5.6% 5.3%
BMI group Underweight 3 46 49 0.000
3.2% 4.7% 4.6%
Normal 56 392 448
58.9% 40.4% 42.1%
Overweight 29 225 254
30.5% 23.2% 23.8%
Obese 6 174 180
6.3% 17.9% 16.9%
Morbid obesity 1 133 134
1.1% 13.7% 12.6%
DISCUSSION: seventh report of the joint national committee on

Hypertension, a non-communicable cardiovascular
disease has become one of the leading causes of high blood pressure (JNC7) defined hypertension as
morbidity and mortality throughout the world. The blood pressure >140/90 mmHg [11]. Obesity, genetic

prevention, detection, evaluation and treatment of
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factors, sedentary life style and family history are the
most common risk factors of hypertension and other
cardiovascular disorders. Obesity and obesity-related
disorders are worldwide concerns in both developing
and developed countries. Since many Kkinds of
chronic metabolic diseases are associated with
obesity, hypertension is a major chronic disorder,
which is associated with obesity [12]. Obesity often
coexists with hypertension (HTN) and a linear
relationship between blood pressure (BP) values and
weight was observed [13]. It is well established in
extensive epidemiological and cohort studies that
hypertension and obesity are closely associated, and a
higher prevalence of hypertension occurs in the obese
compared to their non-obese counterpart [14]. This is
across sectional study was conducted among 301 of
studied population Arar, KSA. The study aim to
report the prevalence of hypertension and its relation
to BMI and to examine the association between
hypertension, morbid obesity and other chronic
diseases among Saudi Nationals in Arar, KSA.

We found that 9.6% of our cases had hypertension.
This was near to another study conducted in Jeddah,
which reported that 7.5 % of cases had hypertension
[15]. A recent national study done in 2007 found that
higher prevalence rate of hypertension among Saudi
adults (28.6% for males and 23.9% for females),
indicating a rising trend in hypertension in Saudi
Arabia [16]. Also, in Kuwait, the most recent data on
hypertension showed a prevalence rate of 26.3% [17].
In Gondar city, Northwest Ethiopia, a cross-sectional
study was conducted among 68 participants with age
>18 year; the prevalence of hypertension was 13.3%
[18]. In India, another study conducted among 300
participants  reported; 14.7% of them were
hypertensive [19]. Another study conducted among
400 subjects in Srinagar, India, reported high
prevalence of hypertension which was 63.7% [20].
Hypertension is one of the most common
obesity-related complications, and about 30% of
hypertensive individuals can be classified as being
obese [21].

According to relation between hypertension and BMI
group We found that the majority of hypertensive
cases were obese 72.4%. Also, we reported among
hypertensive patients 44.8% had morbid obesity with
significant correlations (p= 0.001). A similar study
conducted in the same region found that there was a
significant correlation between excess weight and
prehypertension or hypertension [22]. In the Lagos
State Hospital, lkeja, Lagos, Nigeria, a study
involved three hundred and forty (340) adult males
and females’ hypertensive patients, reported only
0.9% of the hypertensive patients were underweight,
20.9% had normal weight while 78.2% were either
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overweight or obese [23]. Overweight and obesity is
are present in more than 70% of US adults with
hypertension [24]. Another cross -sectional study was
undertaken to find out prevalence of obesity & its
correlation with hypertension in school going
children and adolescents of north Karnataka part of
India, the study found that the prevalence of
hypertension more significant in overweight and
obese children as compared to normal weight
children both in urban and rural population [25].
Swami et al (26) in their study found that prevalence
of hypertension was 82.5%among overweight elderly
in  comparison to 45.87% among non-
overweight/obese. Another study reported that 57.1%
of obese were hypertensive,41.3% of the overweight
were hypertensive and 10.9% of the normal weight
were hypertensive. This indicates that the prevalence
of hypertension was more in obese than other [27]. In
Canada another study reported that increasing BMI
markedly affected the prevalence of hypertension.
Higher BMI was associated with increasing odds
ratio for hypertension, up to 4.7 for BMI >35 [28].
Also, in Turkey, another study found that there was a
significant increase in the prevalence of hypertension
with an increase in BMI status [29]. In Indonesia,
another study reported that hypertension prevalence
in overweight and obese people is 1.8 times higher
than people with normal BMI [30]. The association
between BP and weight is strong and linear, even in
the normal range of BP and BMI [31].

CONCLUSION:

In Arar city, KSA, 9.6% of the study participants had
hypertension, the majority of hypertensive cases were
obese. Hypertension was more prevalent among
females, diabetics and morbid obese. Early and good
control of hypertension is recommended. Also we
recommend that, policy makers must condense their
efforts to increase the awareness campaigns to protect
and treat those hypertensive patients and all the groups of
the population who are at high risk from this disease
and its subsequent morbidities. In addition, we
recommend large scale community based study about the
disease in all areas of Saudi Arabia.
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