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Introduction

Abstract

BACKGROUND: Cardiovascular disease (CVD) is a common but chronic condition that can cause death, and is
seen as a substantial source of disability and health costs. A balance between prevention and intervention, as is
the case with other infectious diseases, is the best way to stem the increasing burden of CVD.

AIM: This study assesses the prevalence of diabetes mellitus, hypertension, in a sample from the University of
Tabuk.

METHODS: A cross-sectional study was done in 2018, with 120 employees and students at the University of
Tabuk (in Tabuk City, Saudi Arabia), for those over age 20 (60 males and 60 females) from different faculties and
departments at the university.

RESULTS: Assessment was done with 120 participants to assess the prevalence of hypertension and diabetes
mellitus, at the University of Tabuk, in which the prevalence is actually higher than in most cities of Saudi Arabia.
Ten percent of participants are hyperglycemic and 10% are developing problems in that area, with no significant
difference between males and females.

CONCLUSION: This study shows that cardiovascular risk factors will influence those with major health disorders
in the future. Consequently, a nationwide campaign encouraging wholesome eating, better lifestyles, as well as
physical activity, is a healthcare priority.

major transition in the lifestyle patterns regarding the
nutritional habits, physical activity and certain habits
(such as smoking). In Saudi Arabia, there is little
information about the influence of changes in lifestyle

Cardiovascular diseases (CVD) are one of the
most common chronic diseases that cause death and
are a substantial source of chronic disability and
health costs [1]. The major identified risk factors for
CVD include high blood pressure, high blood glucose,
serum lipid abnormalities, smoking, obesity, low
fruit/vegetable intake, and physical inactivity. Studies
have indicated that these risk factors are widespread
globally.

Most developing countries in the Middle East
countries are in a stage of epidemiologic transition,
which is the transition from infectious to chronic
diseases [2]. These countries are also experiencing a

such as the reduction of physical activity and dietary
habits on the prevalence of diabetes mellitus,
hypertension and hypercholesterolemia.
Consequently, these changes are occurring rapidly in
Saudi Arabia.

CVD can be prevented if the community
acquires appropriate information, education and
communication on possible risk factors. Most of the
risks are attributable to lifestyle and behavioral
patterns and can be changed [3]. Therefore,
determining the burden of risk factors for CVD in the
population helps to design and implement promotional
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and preventive measures. In the developing world, a
wide gap exists between the reality of the chronic
disease burden and response to it. If the emergence
and prevention of risk factors are left undirected, the
growth of the problem will continue accelerating [4],

[5].

A systematic Literature review carried out by
Colosia, et al., (2013) [6] the link between Diabetes
Mellitus and Hypertension is discussed. It was found
that the patients of diabetes mellitus are very much
likely to have hypertension as well. It was identified
that diabetes and hypertension are correlated with
each other in a sense that their root cause is obesity.
Through literature search of different databases the
correlation of hypertension and obesity with type Il
diabetes has been investigated.

The article titled carried out by Saeed, et al.,
(2011) [7] encompasses the different variables related
to prevalence, control, awareness and treatment of
hypertension. During the study with sample
population, the predictors identified are gender,
environmental setup, social environment, physical
activity and obesity. Though the prevalence of
hypertension is found to be high in sample population
but awareness and control practices are minimal
which needs the introduction of a proficient awareness
program to control the prevalence in Saudi Arab
population.

Another significant study titled
Prehypertension among young adult females in
Dammam carried out by Koura et al., in 2012 [8]. This
study investigates the prevalence of hypertension in
young females through studying the sample
population from four universities in Dammam. By
conducting questionnaire 13.5% females, have the
condition of prehypertension and they were unaware
of it. The sources of this prevalence are physical
inactivity, obesity, and unhealthy lifestyle.

A study Diabetes Mellitus in Saudi Arabia
carried out by Al-Nozha, et al., in (2004) [9] identified
prevalence of the Diabetes Mellitus in the Saudi
people among both genders as well as rural and
urban communities. It covers the environmental and
physiological causes and factors which resulted in the
occurrence of disease. Furthermore, study also
identifies different health risk associated with diabetes
majorly Coronary Artery Disease (CAD)

Another study Prevalence of diabetes mellitus
in rural Saudi Arabia carried out by Fatani, Mira & El-
Zubier in 1987 [10] focuses on the occurrence of the
Diabetes Mellitus in the rural areas of the Saudi
Arabia. This study deals with the different prevalence
and underlying reasons of diabetes in a different
environmental setup like rural and urban areas.
Through statistical analysis of BMI and blood glucose
level in relation to the economic and social condition
of the different sample population, the effect of
environmental factors have been studied.

In the study Therapeutic Management of
Hypertension and Hyperlipidemia in Type-2 Diabetes
Mellitus Patients in Southwestern Region of Saudi
Arabia: A Pharmacist Perspective carried out by
Khan, Venkatachalam, Alakhali, Alavudeen, Ck &
Ansari in 2014 [11] encompasses the hyperlipidemia
in the patients of diabetes mellitus, and provides the
identifications of the ways to manage the occurrence
and the treatment of hyperlipidemia. Through different
therapeutic treatments, systolic HTN can be controlled
better in comparison to diastolic.

The article Prevalence of Obesity and Some
Related Attributes among Umm Al-Qura University
Female Students in Makkah, Saudi Arabia (2013) by
Abdelhafiz, et al., [12] is about the occurrence of the
disease in the female university going healthy females
of the society. In the year of 2009-10, 224 students
were selected from Umm Al-Qura University, and
values of weight, glucose level, BMI, waist-hip ratio
were collected. Statistical analysis showed that
prevalence of obesity is observed to be 25% due to
different social, physical and psychological factors.

Methods

A cross-sectional study was conducted with
120 employees and students at the University of
Tabuk, Umluj City kingdom of Saudi Arabia during
2018. Subjects were aged 20 or more years (60 males
and 60 females) from different faculties of the
University.

The  cross-sectional design  facilitates
observations of some subset of the population at the
same time with respect to the independent variables
(Polit and Beck, 2004) [13]. A correlation study is an
efficient and effective design for collecting large
amounts of data regarding certain phenomena (Polit
and Beck, 2012) [14].

The sample size was subjected to a power
analysis using a power estimation of 0.80 and a
medium effect size for a two-tailed test with alpha =
0.05 as the minimum. The adequate sampling size for
the study was 120 respondents.

Accordingly, a random sample consisting of
employees working in both the male and female
campuses were recruited for personal interviews
using a questionnaire, clinical examination and
body/laboratory measurements. The largest division
was by gender. These groups were sub-categorized
into four age groups. There were equal numbers in
the gender categories, but males and females are not
equally numerous in the overall population; their
comparative proportions vary with age.

We developed a structured self-administered
guestionnaire with 25 questions and employing a 4-
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point Likert scale to evaluate participants age, sex,
level of education, socioeconomic status, presence of
risk factors for cardiovascular diseases (family history
and pre-existing medical conditions like diabetes

mellitus, hypertension and hyperlipidemia). The
Cronbach's alpha score was 0.825.
Blood pressure  measurements  were

conducted in the morning upon participant's arrival at
the study sites. Participants were advised not to eat or
drink anything before measurements, and we ensured
that the participants had not consumed coffee or
smoked before coming to the study because this may
affect blood pressure measurements. Blood pressure
was measured using a mercury sphygmomanometer
(KBM, sm-500, Japan). Two blood pressure readings
were taken on the upper left arm with the participant in
a seated position after at least 5 to 10 minutes of rest.
The average of the two readings was used in this
analysis. Hypertension is defined as = 140/90 mmHg
in accordance with the WHO Classification of
Hypertension (NIH, 2008) [15].

A blood sample was collected by a qualified
phlebotomist. Blood samples were separated within 6
to 8 hours of specimen collection and stored at (2-
8°C). These were batch tested by a senior technician.
The instruments were calibrated daily based on
standardized procedures. Fasting blood glucose, total
cholesterol, triglycerides, HDL-cholesterol, and LDL-
cholesterol levels were measured using
spectrophotometer  (Optima,  sp-300, Japan).
Participants were diagnosed with diabetes mellitus if
they had fasting blood glucose level of = 126 mg/dI
while fasting blood glucose between > 100 and < 125
was considered impaired fasting blood glucose level
(CDC, 2011). High cholesterol was defined as = 240
mg/dl. High triglyceride levels were defined as = 200
mg/dl. Low HDL-cholesterol was defined as < 35
mg/DI for men and < 40 mg/dl for women. The LDL-
cholesterol was estimated using the Friedewald
formula [i.e., LDL = total cholesterol-HDL-(TG/5)] [16],
[17], [18]. High LDL-cholesterol was defined as = 160
mg/dl.

Different methods of data analysis were
performed including descriptive analysis and
inferential statistical analysis. Descriptive statistics for
the demographic data and other questionnaire items
were presented using means, standard deviations and
P-values. A variety of statistical tests were used to
identify the differences between groups such as the
independent sample t-test and analysis of one-way
variance (ANOVA < 0.05). The sample size was
calculated to identify the main outcome variables
being measured as well as the instrument used to
measure those variables and the anticipated
differences between groups (Gerrish and Lacey,
2010) [19].

A medium effect size was expected because
this is a very common practice in the field of study
[20]. It has been argued that obtaining more

responses from the survey site increases its statistical
power [21].

Ethical approval for the study was obtained
from the research ethical committee of the University
of Tabuk on Sep. 20, 2018, Number: S-1439- 0028.
Each participant was provided with an information
sheet that clarified the aim of the study, the rights of
the participants, the assessment process, the process
for completing the survey and the use of the collected
data. The information sheet also stated that all
information provided by the participants would remain
anonymous and that privacy would be guaranteed.
The information sheet also provided contact details
for any queries. The participants were advised about
the voluntary nature of participation in the study and
informed that they had the option to refuse without
penalty or loss of benefit(s). Also, it was made that the
study findings would be presented in a format that
makes it impossible to identify the participants.

Results

The first group was 20-35 years and
contained 20.8% of the subjects. The second group
was 36-45 years and contained 21.7% of the subjects.
Most participants were in the third group (46-55 years)
and fourth age group (> 55 years) with 33.3% and
24.2%, respectively. Moreover, 62.5% of the
participants were Saudis and 37.2% were non-Saudis.

Table 1: Participants' distribution regarding to demographic
characteristics of the risk factors associated with development
of diabetes and hypertension

Demographics Frequency Percent

Gender

Male 60 50%

Female 60 50%
Age

(20-35) 25 20.8%

(36-45) 26 21.7%

(46-55) 40 33.3%

above 55 29 24.2%
Level of education

School 24 20%

Diploma 22 18.3%

Undergraduate 13 10.8%

Graduate 61 50.8%
Job Position

Employees 58 48.3%

Students 62 52.7%
Nationality

Saudi 75 62.5%

Non Saudi 45 37.5%
Marital Status

Single 28 23.3%

Married 80 66.7%

Divorce 7 5.8%%

Widowed 5 4.2%

General blood pressure mean for systolic and
diastolic was 126.6/85.2 + 13.9/11.2 mmHg; there
were steady additions with both ages. Triglycerides
and total cholesterol levels were measured on all
subjects. The overall percentage of abnormal
cholesterol level was 17.5%. Mean total cholesterol
level for female participants was significantly higher
than for males (160.1 vs. 157.3, p < 0.047). The mean
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values of total cholesterol found here are mostly
higher than those levels stated earlier from the
general Saudi population [22] and some other studies
on Americans and Europeans [23] but comparable to
some other studies done somewhere else [24].

Fasting sugar testing showed that 10% of the
participants were hyperglycemic, and 10% were on
the borderline with no significant differences between
males and females. Thus, this research shows an
increase in the prevalence of diabetes mellitus versus
previous Saudi studies.

Triglycerides and total cholesterol levels were
measured on all subjects. The overall percentage of
abnormal cholesterol level was 17.5%. Mean total
cholesterol level for female participants was
significantly higher than for males (160.1 vs. 157.3, p
< 0.047). The mean values of total cholesterol found
here are mostly higher than those levels stated earlier
from the general Saudi population [22] and some
other studies on Americans and Europeans [23] but
comparable to some other studies done somewhere
else [24].

Table 2: Frequency and Percentage of Laboratory Blood Tests

age with blood pressure, fasting blood sugar,
cholesterol and triglycerides. Table 4 shows that blood
pressure ANOVA analysis among different age groups
had F and P-values of 3.62 and 0.015, respectively.
This is a significant relationship and demonstrates that
there is an impact of age on blood pressure. Table 4
also showed that ANOVA analysis between different
age groups with fasting blood sugar. Here, F and P-
values were 2.30 and 0.081 respectively, which
demonstrate the non-significant relationship between
different age groups and fasting blood sugar. Detailed
ANOVA analysis information of the research
participants, including the relationship between age
with cholesterol and triglycerides, is presented in
Table 4.

Table 4: ANOVA Analysis with Age Groups

F P-value
Blood Pressure 3.62 0.015
Fasting Blood Sugar 2.30 0.081
Cholesterol 4.62 0.004
Triglycerides 3.99 0.009
LDL 6.68 <0.001
HDL for male 1.80 0.157
HDL for female 3.95 0.013

Laboratory Blood Tests Frequency Percent
Blood Pressure
Less than 140/90 95 79.2%
More than 140/90 25 10.8%
Fasting Blood Sugar
70-99 mg/dl 96 72.5%
100-126 mg/dI 12 10%
More than 126 mg/dI 12 10%
Cholesterol
Less than 180 mg/d| 99 82.5%
More than 180 mg/dI 21 17.5%
Triglycerides
Less than 200 mg/d| 98 81.7%
More than 200 mg/dI 22 18.3%
Table 3 presents the frequency and

percentage of the HDL level among male and female
participants. According to the Table 3, 16.6% of the
participants had HDL level less than 35 mg/dl. The
abnormal HDL level among male participants was
higher than females (20% vs. 13.3%, respectively).
ANOVA analysis between the different age groups
with LDL shows that F and P-values were 6.68 and <
0.001 respectively. In addition, analysis amongst
different age groups with HDL for women
demonstrates that F and P-values were 3.95 and .013
correspondingly. This shows a significant relationship
and demonstrates that there is an impact of age on
the LDL and HDL for female participants. On the other
hand, analysis among different age groups with HDL
for men indicates a non-significant relationship with F
and P-values of 1.80 and 0.157 respectively (Table 4).

Table 3: HDL Frequency and Percentage Differences between
Male and Female

Table 5 displays statistical analysis with
Independent Sample T-Test values for findings for the
relationship between job with blood pressure, fasting
blood sugar, cholesterol and triglycerides. The
Independent Sample T-Test analysis between
students and employee groups for blood pressure had
T and P-values of 2.72 and 0.046, respectively (Table
5). This shows a significant relationship and
demonstrates the impact of job on blood pressure.
Detailed Independent Sample T-Test statistics of the
research  participants-including the relationship
between job and diabetes, cholesterol and
triglycerides-are shown in Table 5. Matrix among
hypertension and diabetes mellitus with lipid profiles
using Pearson’s Product-Moment correlation.

Table 5: T-Test of participants regarding their job related to
hypertension, diabetes and hyperlipidemia

T P-value
Blood Pressure 2.72 0.046
Fasting Blood Sugar 2.93 0.035
Cholesterol 2.76 0.048
Triglycerides 2.6 0.05

Male HDL Female
HDL Freq. Perc. Freq. Perc.
More than 35 mg/dl 42 80% More than 40 52 86.7%
Less than 35 mg/dI 12 20% Less than 40 8 13.3%

Table 4 present statistical analysis with
ANOVA values for results of the relationship between

It is clear from Table 6 that there was a strong
positive correlation between hypertension and
triglycerides, cholesterol, HDL for male, HDL for
female and LDL (r = 0.765**, r = 0.790**, r = 0.896**, r
= 0.746** and 0.845** at P-value < 0.001). In addition,
all lipid profiles correlated positively with diabetes
mellitus. In fact, the correlation between hypertension
and lipid profiles was stronger than the correlation.

Table 6 shows the distribution of waist to
height ratios over the recommended (> 0.5) level in
16.8% of the Participants, which represents a risk for
cardiovascular diseases and diabetes. Also, a positive
family history of diabetes, hypertension, or both was
found in 26.7% of the participants.
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Table 6: Correlation between diabetes mellitus and lipid
profiles

H.D.L. H.D.L.

Male female LDL

Triglycerides  Cholestero

Pearson
Correlation
P value
Pearson
Correlation

0.560** 0.555**
Diabetes Mellitus P value <0.001 <0.001

0.765**
<0.001

0.790**
<0.001

0.896**
<0.001
0.592**
<0.001

0.746* 0.845**
<0.001 <0.001
0.478** 0.574**
<0.001 <0.001

Hypertension

** Correlation is significant at the 0.01 level (2-tailed).

About 43.3% of the participants habitually
watched television or played video games for more
than 3 hours a day, every day, which is regarded as a
risky sedentary habit. Risky dietary habits included the
consumption of carbonated drinks or sugary fruit
juices daily (36.7%). Also 17% of the Participants
admitted to having food outside the home, particularly
fast food from branded outlets, on more than 3 days of
the week instead of consuming homemade food.

Table 7: Distribution of the risk factors associated with
development of diabetes and hypertension among participants

Risk factors No. participants (n =120) %

Waist-to-height ratio (WHR > 0.5) 14 16.8%
Positive family history for diabetes and/or hypertension 32 26.7%
Mostly outside food intake 21 17.5%
Sedentary activities for more than 3 hours per day 52 43.3%
Carbonated drinks/fruit juice 44 36.7%
Discussion

This study measured the prevalence of CVD
risk factors. The study was validated with the WHO
STEPS rules and testing strategies that included a
straightforward and irregular examining method. This
study is the first of its kind in the nation to attempt all
three segments of WHO STEPS in a group setting.
The low response rate might influence the genuine
dispersion of the risk factors, and the results should
be translated with caution. The prevalence of
hyperlipidemia is growing markedly and it is one of the
main contributors to the occurrence of several
diseases due to its pathophysiological connection to
other cardiovascular risk factors such as diabetes
mellitus and hypertension [25].

The predominance of hypertension (10.8%) is
simlar to that in Butajira, Ethiopia [26] and a meta-
analysis (25 studies) from 10 sub-Saharan African
nations [27]. Our value is lower than in Addis Ababa,
Ethiopia (Tesfaye, 2008) [26] and systematic review of
studies in Europe and North America (Wolf-Maier et
al., 2003) [28]. The conceivable purposes behind the
distinction could be varieties of study populaces in
socio-demographic and economic characteristics. The
prevalence of hypertension was more than two times
higher in urban than rural zones. This is consistent
with discoveries in Ethiopia (Tesfaye, 2008) [26] and
the systematic review of sub-Saharan studies (Addo
et al., 2007) [28]. No significant differences were

observed between males and females in terms of
hypertension-this contrasts with the Ethiopian study
(Tesfaye, 2008) [26] and review of European and
North American researches (Wolf-Maier et al., 2003)
[28]. However, the results in a review of sub-Saharan
Africa did not indicate reliable distinction crosswise
over nations (Addo et al., 2007) [26].

This research indicated that hypertension
affects less than a quarter of the participants, which
agrees with an earlier national study (Al-Nozha et al.,
2007) [9]. Of note, our mode age is 10-15 years young
than that in corresponding studies in developed
nations [29]. This demonstrates the worldwide burden
of hypertension is extensive and expanding
suggesting the need for urgent intervention. This
study demonstrated the significant relationship of
hypertension with age in both genders and with
national and global studies in many populations the
different geographic, social, and financial attributes
[30], [31].

Globally, the prevalence of diabetes mellitus
will be a rise of 42% from 2003 to 2025. The
prevalence in the Gulf area is highest in Bahrain
(25.7%) and Oman (16.1%) [32], [33]. This research
indicated a further escalation in the prevalence of
diabetes mellitus in association with earlier studies
carried out in Saudi Arabia. The dramatic rise in the
diabetes mellitus prevalence can be clarified by the
disorder of advanced years. About 29% of the
participants over 55 have diabetes. Studies carried
out in Saudi Arabia have diverse age-specific
prevalence rates. This study shows an increase in
diabetes mellitus prevalence in the elderly. Indeed,
this relationship between diabetes and age is
consistent with earlier studies [34], [35].

The prevalence of diabetes mellitus (10%)
and borderline diabetes (10%) is similar to the results
of Al-Nozha, et al., in 2004 [34] that recognized the
prevalence of diabetes mellitus in the Saudi
population in both males and females. Another study
by Fatani, et al., (1987) [10] reported the rate of
diabetes mellitus in rural Saudi Arabia-both studies
were consistent with this study. Worldwide, the
prevalence of diabetes mellitus is similar in males and
females, but it is slightly higher in females at < 60
years of age and in males < 60 years old. This was
not detected in this research. Hyperlipidemia is
reaching advanced prevalence rates in Saudi Arabia.
Moreover, these findings show that
hypercholesterolemia (HC) (total cholesterol < 180
mg/dl) and hypertriglyceridemia  (HT) (total
triglycerides < 200 mg/dl) are prevalent health
problems that affect around 18% of the Saudi
community. This increases the risk for Coronary
Artery Disease (CAD) and other disorders related to
excess lipids. Clearly, the HC and HT prevalence
increase with age. This finding suggests that CAD will
soon be the main health problem. Increasing physical
activity, a reduction in obesity and implementing
healthier nutrition habits should be of considerable
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interest to Saudi Arabian citizens.

A cross-sectional national epidemiological
study was carried out in Saudi Arabia involving of
4539 Saudi participants over the age of 15 years (Al-
Nuaim, et al., 1996) [36]. The prevalence of HC (5.2-
6.2 mmol/l) was 9% and 11% for all male and female
participants, respectively (P = 0.74). The prevalence
of HC (> 6.2 mmol/l) was 7% and 8% for male and
female participants, respectively (P = 0.52). However,
the HC in our study was 17.5% in both male and
female participants. Thus, our study indicated a
further increase in the prevalence of HC. Other
principal risk factors explored in this study showed
that the waist-to-height ratio (WHtR) was more than
the recommended limit in 16.8% of the participants.
Many studies have supported the use of WHtR
inclusively in identifying at risk populations with
prevalence ranging from 10-23%.

This study also revealed that 38.9% of the
participants had a positive family history for diabetes
and hypertension which independently is a strong
predictor of its occurrence in later years. This finding
is supported by studies that points to an overwhelming
genetic predisposition towards this disease and
consanguinity as one of the primary reasons for it. In
fact, the World Health Organization has declared
physical inactivity to be one of the top five risk factors
for premature  mortality. Dietary choices like
preference for food outside the home (fast food,
restaurant meals, etc.) was found among 11.5% of the
participants, coupled with a higher intake of
carbonated drinks or sugary fruit juices (36.4%)
signaling a high risk for obesity and overweight among
participants, in this study.

In summary, the prevalence of hypertension
and diabetes mellitus found in the Umluj City,
University of Tabuk, is higher than the prevalence
stated in most cities of Saudi Arabia, Attar (2015) [37].
The prevalence of cardiovascular risk factors is higher
than in other previous Saudi studies Abdelhafez,
(2013) [12]. Despite having a younger population,
Tabuk Umluj City had a high prevalence of
cardiovascular risk factors. Indeed, even higher than
European and North American countries. This implies
there will eventually be an increase in the prevalence
of hypertension and diabetes a as the population ages
unless preventive policies are presented. The data
suggest that cardiovascular risk factors influence
individuals and will be major health disorders in the
future. Consequently, a nationwide campaign
encouraging healthy diet and lifestyle should be
promoted.
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