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Abstract

Background: Cardiovascular diseases (CVDs) are the first leading 
cause of death worldwide. In Saudi Arabia, CVDs are the major kill-
ers with a mortality rate of 46%. CVD risk factors are not exclusive to 
old populations. Thus, the purpose of this study was to approximately 
find the prevalence of these risk factors, particularly high blood pres-
sure (HBP), high blood glucose (HBG), obesity, and smoking.

Methods: This cross-sectional was conducted in May 2016 and took 
place in the Ambulatory Care Center of King Abdulaziz Medical City, 
Jeddah. We used a non-probability convenience sampling technique 
where only individuals aged 20 - 40 who were free of medical illness-
es were included. We excluded pregnant women and people on medi-
cations that might interfere with our measurements. We obtained a 
brief history and measured blood pressure, blood glucose, height and 
weight. Data analysis was done in form of frequencies. Chi-square 
test was utilized to compare qualitative variables. P < 0.05 was used 
to determine statistical significance.

Results: A total of 507 participants were included (76.3% males and 
23.7% females). All participants were between 20 and 40 with a mean 
age of 31.6 ± 6.06 SD. We found the prevalence of undiagnosed HBP 
to be 8.3% and males showed a significantly higher percentage (P < 
0.001) when compared to females. HBG prevalence was only 0.6%. 
Regarding body mass index, the prevalence of overweight and obesity 
together was 66.3% and males showed significantly higher percentage 
in falling in this category (P < 0.001). Smoking prevalence was 37.9% 
with a significantly higher percentage among males (P < 0.001).

Conclusion: CVD risk factors are apparently quite common in young 
adults. Efforts must be made to increase the public awareness regard-

ing these risk factors. CVDs are not exclusive to old people. Thus, the 
public should appreciate this fact in order to prevent these risk factors 
by establishing healthy life-styles.
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Introduction

Cardiovascular diseases (CVDs) are the first leading cause of 
death worldwide [1]. Between 1990 and 2010, CVDs caused 
around 12.5 deaths globally. Moreover, the ratio of deaths 
caused by CVDs among all deaths increased from 1:5 in 1990 
to 1:4 in 2010 [2]. These terrifying numbers should drag our 
attention to stop or at least slow the progression of CVDs in 
order to save more lives.

Most CVD victims are suffering from deteriorating body 
functions and incompatibility with life. Consequently, vic-
tims might have life-threatening situations that may enforce 
their families to face grief. Fortunately, most of the CVDs are 
highly related to controllable risk factors, such as hypertension 
(HTN), diabetes mellitus (DM), and dyslipidemia, or prevent-
able risk factors like smoking, obesity, and physical inactivity 
[3]. However, people need to be completely aware of these 
risk factors and their harmful effects in order to start a healthy 
life-style.

The prevalence of CVD risk factors has been studied 
worldwide. Many studies addressed the overall prevalence of 
each risk factor in different populations, whether they were 
previously healthy or already diagnosed [4-6]. Other studies 
focused on undiagnosed risk factors but in individuals aged 
40 and older [7, 8]. In our opinion, CVD risk factors should be 
identified earlier in order to prevent its progression and com-
plications, especially with the unhealthy life-styles observed 
these days.

In the Kingdom of Saudi Arabia, the CVD mortality rate 
among all causes of death is 46% [9]. This terrifying percent-
age might be related to the lack of awareness of cardiovas-
cular risk factors, or people might be affected but not aware 
about their medical conditions. In the last two decades, smok-
ing and high consumption of unhealthy food have increased in 
our community, regardless of the fact that they can be easily 
prevented [10, 11]. In Jeddah, a research had studied school 
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students aged less than 18 years and found affected individuals 
with different risk factors in different proportions [12].

In our study, we targeted the population that visit the Ambu-
latory Care Center, King Abdulaziz Medical City, Jeddah, Sau-
di Arabia, in order to determine the prevalence of undiagnosed 
CVD risk factors, particularly high blood pressure (HBP), high 
blood glucose (HBG), obesity, and smoking. To achieve this, 
we screened adults aged 20 - 40 years in both genders.

Materials and Methods

Design, setting, participants, and questionnaire

A cross-sectional study was conducted in May 2016 where 
data were collected from a campaign conducted at the Am-
bulatory Care Center, King Abdulaziz Medical City, Jeddah, 
Saudi Arabia. We screened visitors and provided them with 
information regarding cardiovascular risk factors. We used a 
non-probability convenience sampling technique where only 
individuals who met our criteria were included in the study for 
data collection. Our inclusion criteria consisted of people aged 
20 - 40 in both genders who were free of medical illnesses. A 
brief questionnaire was completed by each participant about 
medical history (DM and HTN), smoking status, medications, 
and family history. We excluded pregnant women and indi-
viduals who were taking medications that might interfere with 
our measurements, such as non-steroidal anti-inflammatory 
drugs, tricyclic antidepressants, or oral contraceptive pills. An 
informed written consent was obtained prior to inclusion.

Measurements and definitions

Blood pressure (BP) measurement was done following Ameri-
can Heart Association recommendations [13]. A BP reading 
was obtained for each individual. For individuals who had an 
abnormal first reading, another reading was obtained 10 min 
later. We used an electronic vital signs monitor (SureSigns 
VS3, Philips, Andover, USA) to measure BP. The analysis was 
based on JNC-8 recommendations to define HBP. We consid-
ered any reading as HBP if the systolic blood pressure (SBP) 
exceeded 140 mm Hg and/or the diastolic blood pressure 
(DBP) exceeded 90 mm Hg [14].

Body mass index (BMI) was calculated as weight (kg) di-
vided by the square of height (m2). Participants were labeled 
according to World Health Organization (WHO) categorization 
as follows: underweight (BMI < 18.5 kg/m2), normal (BMI = 
18.5 - 24.9 kg/m2), overweight (BMI = 25 - 29.9 kg/m2), obese 
class I (BMI = 30 - 34.9 kg/m2), obese class II (BMI = 35 - 
39.9 kg/m2), and obese class III (BMI ≥ 40 kg/m2) [15]. Weight 
and height were measured using electrical digital scale with a 
height rod attached (Seca 703, Seca, Hamburg, Germany).

Blood glucose level was measured using manual glucom-
eter (Precision Xtra, Abbott, IL, USA). All participants were 
asked about their last meal received. To categorize readings as 
fasting or random, we depended on the 8-h limit. All partici-
pants were labeled according to the cutoff points established 

by WHO, which are defined as follows: 126 mg/dL for fasting 
and 200 mg/dL for random [16].

Statistical analysis

IBM SPSS version 19 was utilized for data entry, management 
and analysis. Descriptive statistics was utilized in form of fre-
quencies and percentages for categorical data, mean of stand-
ard deviation for quantitative data if it is normally distributed, 
or median of quartiles if data are skewed. To compare qualita-
tive variables, we utilized Chi-square test and we used a P < 
0.05 to determine statistical significance.

Results

A total of 507 participants were included in this study (Table 
1). The majority of them were males with a sum of 387 partici-
pants (76.3%) while females were 120 participants (23.7%). 
All participants were between 20 and 40 years old (minimum 
20 and maximum 40) with a mean age of 31.6 years and 6.06 
standard deviation.

BP results were divided into two groups. The first group 
included participants with an SBP ≥ 140 mm Hg and/or DBP 
≥ 90 mm Hg. The other group included participants with less 

Table 1.  Demographic Data and Measurements

No. %
Age (mean ± SD) 31.6 ± 6.06
Total 507 100%
  Male 387 76.3%
  Female 120 23.7%
Blood pressure
  SBP/DBP < 140/90 mm Hg 465 91.7%
  SBP/DBP ≥ 140/90 mm Hg 42 8.3%
Blood glucose
  RBG < 200 mg/dL 504 99.4%
  RBG ≥ 200 mg/dL 3 0.6%
BMI
  Underweight ( < 18.5 kg/m2) 19 3.7%
  Normal (18.5 - 24.9 kg/m2) 152 30%
  Overweight (25 - 29.9 kg/m2) 186 36.7%
  Obese class I (30 - 34.9 kg/m2) 99 19.5%
  Obese class II (35 - 39.9 kg/m2) 31 6.2%
  Obese class III (≥ 40 kg/m2) 20 3.9%
Smoking
  Non-smoker 315 62.1%
  Smoker 192 37.9%

SD: standard deviation; SBP: systolic blood pressure; DBP: diastolic 
blood pressure; RBG: random blood glucose; BMI: body mass index.
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than the aforementioned numbers. Out of 507 participants, 42 
(8.3%) individuals were labeled in the first group, i.e. SBP ≥ 
140 mm Hg and/or DBP ≥ 90 mm Hg. After studying each 
gender alone, males showed a significantly higher prevalence 
of HBP (P < 0.001) compared to females with a percentage of 
10.6%, while only 0.8% of females were found to have HBP 
(Table 2).

BMI measurements showed unpleasant results (Fig. 1). 
The percentages of each category were as follows: under-
weight (3.7%), normal (30%), overweight (36.7%), obese class 
I (19.5%), obese class II (6.2%), and obese class III (3.9%). 
Unfortunately, almost two-thirds of the cases were overweight 
or obese. When we looked for gender relationship with BMI, 
we found statistically significant results (P < 0.001). Of fe-

Table 2.  Statistically Significant Gender Comparison

Variable
Gender of participant

P-value
Male, N (% within gender) Female, N (% within gender)

BP (mm Hg) < 0.001
  SBP/DBP < 140/90 346 (89.4%) 117 (99.2%)
  SBP ≥ 140 and/or DBP ≥ 90 41 (10.6%) 1 (0.8%)
BMI < 0.001
  Normal or underweight 115 (29.7%) 55 (46.6%)
  Overweight or obese* 272 (70.3%) 65 (53.4%)
Smoking < 0.001
  Non-smoker 210 (54.4%) 101 (86.3%)
  Current smoker 176 (45.6%) 16 (13.7%)

BP: blood pressure; SBP: systolic blood pressure; DBP: diastolic blood pressure; BMI: body mass index. *Obese includes obese class I, II, and III.

Figure 1. Body mass index of our sample: underweight (< 18.5 kg/m2), normal (18.5 - 24.9 kg/m2), overweight (25 - 29.9 kg/m2), 
obese class I (30 - 34.9 kg/m2), obese class II (35 - 39.9 kg/m2), and obese class III (≥ 40 kg/m2).
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male cases, 53.3% were overweight or obese. However, males 
showed a much higher number regarding falling in overweight 
or obese categories with a percentage of 70.3% (Table 2). In 
conclusion, most of the sample had an abnormal BMI.

Regarding smoking, we divided the sample into smoker 
or non-smoker. We considered the individual as a smoker if 
he/she currently smokes cigarettes and/or Shisha. In our sam-
ple, 37.9% were smokers. Males showed a significantly higher 
percentage of being a current smoker (P < 0.001). The percent-
ages when we analyzed each gender alone were 45.5%, 13.3% 
among males and females, respectively (Table 2).

Blood glucose measurements were all random. Only three, 
two males and one female, out of 507 participants had an RBG 
of ≥ 200 mg/dL with a percentage of 0.6%.

First-degree family history of DM and HTN was obtained 
by the questionnaire. Of the population, 45.3% had a positive 
family history of both, DM and HTN. The percentages of fam-
ily history of DM only and HTN only were 14.6% and 12.9%, 
respectively. First-degree family history of cardiac diseases 
was positive in 30% of the sample. These numbers can tell 
how prevalent these illnesses are in our community.

Discussion

General health is a concern to anyone but, unfortunately, there 
is less attention given to young populations regarding CVD 
risk factors. Also, young adults might have less care towards 
their general health. This neglect might be caused by low med-
ical awareness about the possibility of being at risk to have 
CVD. In this study, we focused on young adults aged 20 - 40 
years in order to approximately find the prevalence of undiag-
nosed cardiovascular risk factors. We excluded any diagnosed 
cases to eliminate bias.

After studying 507 participants for undiagnosed CVD risk 
factors, we found the prevalence of undiagnosed HBP to be 
8.3% and males showed a significantly higher percentage (P < 
0.001) when compared to females. Abnormal RBG prevalence 
was only 0.6%. Regarding BMI, the prevalence of overweight 
and obesity together was 66.3% and males showed significant-
ly higher percentage in falling in this category (P < 0.001). 
Smoking prevalence was 37.9% with a significantly higher 
percentage among males (P < 0.001). In addition, almost half 
of the sample had a positive first-degree family history of both 
DM and HTN. Moreover, almost one-third of them had a posi-
tive first-degree family history of CVD. Unfortunately, these 
numbers represent young adults, aged 20 - 40 years.

In the USA, regarding BP, the prevalence of undiagnosed 
HTN was around 5% in 2011 - 2012 [17]. However, the preva-
lence of HBP was studied by many researchers from differ-
ent countries around the world. Some studies showed variable 
percentages of HBP in previously undiagnosed individuals, 
such as 26%, 17.1%, and 7.1% in Canada, Switzerland, and 
Brazil, respectively [18-20]. Locally, in the KSA, a national 
cross-sectional survey, conducted on people aged 15 - 64 in 
2005, showed 14.1% prevalence of HBP in unaware persons 
[21]. Other studies from different regions or cities were also 
reviewed. For example, in the Eastern province, a cross-sec-

tional study was conducted on people aged 30 and above in 
2005. The prevalence stated by this study regarding previously 
undiagnosed HBP was 9% [22]. In Riyadh, two studies were 
conducted and showed 11% and 10.7% prevalence rates [23, 
24]. In Jeddah, two recent studies were also conducted. One of 
them was conducted on male university students and revealed 
a prevalence of 7.5% [25]. The other was conducted specifi-
cally on medical students and showed a prevalence of 9.3% 
[26]. Regardless of the differences in studies’ populations and 
settings, our study prevalence of HBP was comparable with 
the aforementioned local studies.

In 2013, a national survey was conducted in the KSA to 
find the prevalence of current smoking status among indi-
viduals aged 15 and above. The result of this study revealed 
a 12.2% prevalence of current smoking in our kingdom [27]. 
Our study prevalence of current smoking was 37.9%, which is 
almost the triple. This variation might be attributed to the spe-
cific age group of our study. Another variable, in our opinion, 
is that we were including Saudis and non-Saudis, unlike the 
abovementioned national survey.

Another national survey about obesity was conducted in 
2013 on more than 10,000 participants. The prevalence rates 
of overweight and obesity together in this study were 57% and 
60.9% representing males and females, respectively [28]. In 
our study, male percentage (70.3%) was higher compared with 
aforementioned national study. On the other hand, female per-
centage was lower (53.3%). Finally, regarding DM, a recent 
study was conducted in Jeddah revealed about 1.3% preva-
lence of confirmed DM in unaware persons [29]. In our study, 
0.6% of our population had an RBG ≥ 200 mg/dL.

In the present study, although we invited both genders to 
participate and offered male or female counters, there was a 
big difference in our study’s sex distribution. Males number 
was almost triple the number of females. Our assumption to 
explain this difference is that there were mostly male attendees 
with patients, which is usual in our country. The other limita-
tion we faced is that we could not make a definitive diagnosis 
of HTN or DM from only 1 day readings [14, 16]. Hence, we 
referred to any abnormal reading as high BP or high RBG, 
which are found to be risk factors [30].
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