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Abstract

Hypertension is a global pandemic; thus, the purpose of this study was to estimate the current prevalence of
hypertension in Hail Region, KSA. The study used a cross-sectional survey of Saudi civilian, included 5000
individuals selected from 30 primary health care centers (PHCs) in Hail Region. The results shows that the
overall prevalence of hypertension in Hail was 30.2%. The prevalence of male was 30.8% and female was
29.6% (P <0.0001). The risk of hypertension increases with the increase of age, as well as, with increasing of
body mass index (BMI) and this was found to be statistically significant p < 0.0001. The results designate that
Hypertension is a chief health problem in Hail Region that necessitate urgent intervention control measures.
Improved community-based awareness and prevention efforts are strongly needed to address the modifiable

factors.
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1. Introduction

Globally, hypertension is likely to cause 7.5 million deaths, about 12.8% of the total of all deaths.
Internationally, the prevalence of hypertension in adults aged 25 and over was estimated to be around 40% in
2008.
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However, the number of persons with non-controlled hypertension increased from 600 million in 1980 to almost
1 billion in 2008, due to population growth and ageing, [1]. Hypertension is one of the most vital modifiable risk
factors for cardiovascular disease. It is a tremendously frequent finding in the population and a risk factor for
several conditions including; congestive heart failure, myocardial infarction, stroke, peripheral vascular disease
and renal disease [2-6]. Since, hypertension can be asymptomatic in many individuals; the control of blood
pressure is fundamental in the prevention of the harmful outcomes of hypertension. The discovery and control of
hypertension is, consequently, an important public health challenge in various community based health services,

in many countries [7].

Hypertension is a chronic medical condition in which the blood pressure in the arteries is elevated [8]. Blood
pressure is determined by two measurements, systolic and diastolic, which depend on whether the heart muscle
is contracting (systole) or relaxed between beats (diastole) and equate to a maximum and minimum pressure,
respectively. Normal blood pressure at rest is within the range of 100-140mmHg systolic (top reading) and 60-
90mmHg diastolic (bottom reading). High blood pressure is said to be present if it is determinedly at or higher
than 140/90 mmHg. Hypertension is classified as either primary (essential) hypertension or secondary
hypertension; about 90-95% of cases are categorized as "primary hypertension” which means high blood
pressure with no noticeable original health reason [9]. The remaining 5-10% of cases (secondary hypertension)

are caused by other conditions that have an effect on the kidneys, arteries, heart or endocrine system [10].

Hypertension may result from a composite interaction of genes and environmental factors [11,12]. Most of
environmental factors are close to individual lifestyle. Although, many lifestyle factors elevate the risk of
hypertension, many can lower it. Lifestyle factors that lower blood pressure include low dietary salt
consumption [13,14], increased intake of fruits and low fat products (Dietary Approaches to Stop Hypertension
(DASH diet)), exercise [15], weight loss [16] and reduced alcohol intake [17]. Stress appears to play a minor
role [18] with specific relaxation techniques not supported by the evidence [19,20].The possible role of other
factors such as caffeine consumption [21], and vitamin D deficiency[22] are less clear cut. Insulin resistance,
which is common in obesity and is a component of syndrome X (or the metabolic syndrome), is also thought to
contribute to hypertension [23]. Recent studies have also implicated events in early life (for example low birth
weight, maternal smoking and lack of breast feeding) as risk factors for adult essential hypertension, although

the mechanisms linking these exposures to adult hypertension remain obscure [24].

The first line of treatment for hypertension is identical to the recommended preventive lifestyle changes [25]
and includes dietary changes [26], physical exercise, and weight loss. These have all been shown to significantly

reduce blood pressure in people with hypertension [27].

Although, hypertension is one of the largest causes of preventable morbidity and mortality worldwide [28];
there is a lack of population-based studies on hypertension epidemiology to guide public health strategies in
KSA and in Hail region in a particular. Therefore, this a community-based aimed at providing data including
prevalence of hypertension for implementing better control strategies to reduce the burden of the disease in Hail,
KSA.
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2. Materials and Methods

Data for 4574 participants 15 years of age and older were collected from Saudi civilians living in Hail region
Northern Kingdom of Saudi Arabia, during a comprehensive cross-sectional survey. During the survey
participants were interviewed at PHC or home and invited to a mobile examination center to undergo various
examinations and laboratory measurements. Data were collected by the doctors of the team utilizing a standard
questionnaire, which included demographic information, previously diagnosed diseases (hypertension, diabetes
and others) and familial history of hypertension. Blood pressure was measured and patient weight and height
were obtained.

Diagnosis of hypertension was based on observation of blood pressure levels >140/90 mmHg. Mean blood
pressure was calculated from up to three blood pressure readings taken from participants in a seated position.
Hypertension was defined as a mean blood pressure >140/90 or current use of medication for hypertension.

Blood pressure between 120/80 mmHg and 139/89 mmHg was considered as pre-hypertension.

BMI was calculated from measured height and weight and classified as normal weight (<25 kg/m2); overweight
(25 -30 kg/m2); and obese (30-35 kg/m2), morbid obesity (>36 kg/m2).

2.1 Statistical analysis

Data management was done using Statistical Package for Social Sciences (SPSS version 12). SPSS was used for
analysis and to perform Pearson Chi-square test for statistical significance (P value). The 95% confidence level

and confidence intervals were used.

2.2 Ethical consent

The study was approved by University of Hail and Health affairs in Hail Region, KSA. All study subjects

consented to participation by completing the self-administered questionnaire.

3. Results

The mean age of the study population was 43.5 + 18.7 years with 50.8% male and 49.2% female. The overall
prevalence of Hypertension in Hail was 30.2% using patients’ history and 35.2% using raised blood pressure
measurement. Pre-hypertension was detected in 5% of the participants. Moreover, the prevalence of male was
30.8% and female was 29.6%. First degree family history was available for 4387 participants of whom

2137/4387 (48.7%) declared as having a family history of hypertension.

Table 1, Figl summarizes the relationship between hypertension and age. Of the 4574 hypertensive patients,
21,83,400,572 and 306 were at age ranges, <25 years, 26-40, 41-55, 56-70, and 71+, respectively. However,
when compare within the entire age group, it was found that the risk of hypertension increases with the increase

of age and this was found to be statistically significant p < 0.0001, as indicated in Fig1l.
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Furthermore, of the 1382 hypertensive patients, diagnosis of diabetes was available for 1288 (93.2%) patients,
among whom 702/1288 (54.5%) were diabetic. These findings showing strong association between diabetes and

hypertension, which showing statistically significant difference (P <0.001).

Furthermore, the body mass index was available for 3827/4574 (83.7%) of the hypertensive patients. The mean
BMI was 31.4+ 1.4. Of the 1382 hypertensive patients BMI was calculated for 1020/1382 (73.8%). Of the 1020
patients 279/1020(27.4%) were with normal weight, but 413/1020(40.5%), 185/1020(18.1%) and
143/1020(14%) were classified as overweight, obese and with morbid obesity, respectively, as shown in Fig2.
Accordingly, the relationship between diabetes and getting overweight is very strong, which was found to be

statistically significant (P <0.0001).

Table 1. Distribution of the study population by diabetes and age

Age hypertensive Non- hypertensive Total
<25 years 21 992 1013
26-40 83 1051 1134
41-55 400 683 1083
56-70 572 359 931
71+ 306 106 412
Total 1382 3191 4574
74.30%
61.40%
37%

p—

<25YEARS 26-40 41-55 56-70 71+

Figure 1. Description of the proportions of diabetic patients by age ranges
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Figure2 Description of Hypertensive patients with body mass index (BMI)

4. Discussion

Hypertension is a major risk factor for many diseases, particularly cardiovascular diseases. In the present study
the prevalence of hypertension was 30.2% and raised blood pressure was 35.2% which were relatively lower
than global reports. Globally, the prevalence of raised blood pressure was about 40%. The highest prevalence
rate was in Africa (46%) for both sexes jointed. The lowest prevalence of raised blood pressure was in the
Americas at 35% for both sexes. Men have higher prevalence than women [1]. However, most of these studies

were performed in relatively older patients (> 25 years), where the current study used a cut age of 15 years.

In Saudi Arabia there are many studies in this context, in which, there was continuous increase in the prevalence
rates of hypertension. A study from Saudi showed that Systolic blood pressure hypertension (SBPH) showed a
statistically significant difference (P<0.001) among different KSA regions. Using the definition of hypertension
as >140/90 mm Hg, the highest SBPH prevalence was reported from Makkah area (sexes combined) (27.9%),
while the lowest was found in Jeddah area (14.9%). The highest prevalence of DBPH was identified in Al-Taif
area (36.2%) and the lowest from Makkah and Asir areas (22% each) [29].

In a study examined 17,230 subjects, their ages 30-70 years for the duration of a 5-year period from 1995 to
2000 in Saudi Arabia; the prevalence of hypertension was 26.1% in rudimentary terms. For males, the
prevalence of hypertension was 28.6%, whereas, for females, it was significantly lower at 23.9% (p<0.001) [30].
In a study investigated 4758 Saudi civilians in 2005 has found that the prevalence of hypertension is 25.5% [31].
The prevalence of hypertension (HTN) in a random sample of 243 individuals in 2008 in Jeddah, KSA, was
22.6% [32].

These studies show that different investigators found different prevalence rates of hypertension in different areas

of the KSA. These differences in the prevalence of hypertension are very difficult to comprehend, unless one
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explains them based on differences in the methods of data collection. Although, there are some limitations in
this study, such as, the participants were recruited and most of respondents are older individuals, but our
findings is in agreement with expected increase of hypertension due to growing exposure to different risk

factors. However, and to the best of our knowledge this is only study in this context from North KSA, Hail area.

In the present study 54.5% of the hypertensive patients were found diabetic. Several studies have shown that
hypertension frequently coexists with type 2 diabetes (DM), and increases the risk of cardiovascular outcomes
[33,34]. Therefore, it is important to identify patients with these conditions early in the disease course, before

reaching more complicated condition [35].

Furthermore, 72.6% of the hypertensive patients in the current study were regarded as overweight. Obesity is a
well-known risk factor of many diseases, including cardiovascular and renal diseases [36]. Obesity elevates
blood pressure in most patients with essential hypertension. Activation of the sympathetic nervous system acts
as, a key part in escalating renal sodium re-absorption, impairing pressure natriuresis, and raising BP in obese
persons. Activation of the SNS, which seems to be partially mediated by increased levels of the adipocyte-

derived hormone leptin [37,38].

5. conclusions

The prevalence of hypertension is increasing in North KSA (Hail Region) with increase of risk factors such as
obesity. The number of individuals with both hypertension and diabetes or obesity is high which requires strict
interventions. Increasing awareness of hypertension, improving hypertension control, and encouraging
evidence-based practices addressing hypertension are strongly needed.Assessment of different hypertension risk

factors is needed in Hail region. Finally we can say that the limitation of this study is its cross sectional setting.
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Novelty and Significance

This study presented for the first time a huge data from Northern Saudi Arabia, which lacks such data about
hypertension. The findings of this study may encourage local health providers to implement more measures
regarding control and overall management of patients with hypertension. The study also stimulates more
research in hypertension and its risk factors among Saudi population, particularly in Northern Kingdom of Saudi
Arabia.
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