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There are various theories related to Coronary heart disease (CAD) in Saudi Arabia. CAD is the world deadliest disease. The primary cause of the disease is people’s lifestyle and the food they consume.   Saudi Arabia is no exemption and has a report prevalence of 5.5%.  The data was conducted in the community to people between the ages of 30-70 who lives in both rural and urban, and the main factors that cause CAD include; obesity, hypertension, overweight, diabetes, poor dietary and smoking (Alshaikh et al., 2016).  In the community, the diagnosis of the health problem is made after an assessment of the issue and analysis to determine the validity. The process of diagnosis contains four parts, and they include, the population, problem, how the problem is related to the community identified, and the indicators of the problem. 

Population:  Saudi Arabia just like the rest of the world it is affected by CAD and has a prevalence of 5.5%. It is a common disease in the Middle East and claims the lives of more male than females where they have a prevalent of 6.6% and 4.4 respective (Al-Nozha et al., 2004). It is a common disease and one that should be mitigated by the change of lifestyle.  Also, the number of those living in urban centers shows a high number of prevalent than those in rural areas where they have a 6.2% and 4 % respective (Hussain et al., 2015). This shows lack of activity among those living in urban areas. CAD is a condition responsible for death to most ethnic groups in the nation, where the disease develops gradually. 

Problem: CAD is a major problem affecting both developed and non-developed nations in the world. It is the leading cause of death in the world where it affects both the rich and the poor. CAD starts mostly to affect people from the age of 30 years but mainly occurs at the age of 40 and above.  The disease is common to individuals aged 65 years and above. The problem is primarily caused by health choices and the type of food taken by people. CAD is a problem not facing Saudi Arabia alone but the entire world, and it claimed 17.9 million lives in the year 2015 (Al-Shudifat et al., 2017). Most of the people affected are those who eat junk food instead of healthy ones. 

Characteristics of the population: the main feature that makes the community identified vulnerable to CAD is their lifestyle.  This may be attributed to the national economy and how easily people can afford healthy food. Those in urban areas turn into junky foods which are readily at their disposal and lacks physical activity. The choice of food they consume makes them obese and vulnerable to CAD. Obesity is not just a defect, but in most cases, it is associated with the most killer or chronic diseases like a heart problem or stroke.  Taking industrialized and unsustainable food leads to the development of obesity in most cases. These industries handle agricultural products as products that are meant to feed animals, and they do not support the farmers who specialize in the production of fruits. They instead support dairy farming where they can in turn sell products that promote obesity like snacks, beverages, and other products.  They are affected by market forces and places them at a disadvantage position. The current industrial food system has had an advantage as they have a significant market concentration with the agricultural, retailing and processing. It influences the public policy as they control the circulation of information and they make vital decisions about the choices and the risks availed for the consumers and producers. Others that affects them include smoking, sedentary lifestyle among others. The selection of food leads to the accumulation of fats in arteries disrupting the flow of blood to and from the heart. The condition occurs when cholesterol starts to accumulate in the walls of the artery, and they begin to become narrow reducing flow of the blood and deprives heart oxygen and nutrients. 

Indicators of the problem:  CAD affects the cardiovascular system of an individual. Some of the indicators of the condition include chest pain (angina). It is when one feels tightness in the chest, and the pain occurs in the middle or the left side and goes away once an individual stops the stressful activity.  Another is shortness of breath which occurs when the heart is not able to pump enough blood to meet the needs of the body ("Coronary artery disease - Symptoms and causes," 2019). Also, extreme fatigue or exertion. Another is the complete blockage of the coronary artery which causes a heart attack. The symptoms of heart attack are crushing of the chest pain, sweating. The heart attack is more common to women than men.

The program seeking to mitigate the situation is educating the population on the importance of consuming healthy food and physical activity. The program is going to focus on the causation of the disease and how to control.  Causation of the disease is the branch of epidemiology which is related to the program. Consumption of healthy food feeds the body with the appropriate nutrients that are required by the body. This mitigates obesity which is one of the major causes of CAD. The other is the importance of physical activity. Physical activity reduces calories in the body which accumulates and blocks fat. Physical activity enhances the efficiency of the heart as it works harder to pump enough blood into the body.
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Coronary artery disease in Saudi Arabia
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ABSTRACT

Objectives:  Coronary artery disease (CAD) 1s a major
public health problem worldwide. To our knowledge.
there is no national data available from community based
studies on prevalence of CAD in the Kingdom ol Saudi
Arabia (KSA). Thercfore, we designed this study with the
objective 1o determine the prevalence of CAD among
Saudis of both sexes, between the ages of 30-70-years in
rural as well as urban communitics. Further, to determine
the prevalence and clinical pattern of the major
madifiable risk factors for CAD among the sane
population. This work is part of a major national study on
CAD in Saudis Siudy (CADISS).

Methods: This is a community based study conducted
by examining subjects in the age group of 30-70-years of
selected households during S-year period between 1995
and 2000 in KSA. Data were oblained from history using
a validated questionnaire, and electrocardiography. The
data were analyzed to provide prevalence of CAD and
risk assessment model.

Results: Nine hundred and fony-four subjects, out of
17232 were diagnosed to have CAD. Thus, the overall

prevalence of CAD oblained from this study 15 5.5% in
KSA. The prevalence in males and females were 6.6%
and 44% (P<O0000). Urban Saudis have a higher
prevalence of 6.2% compared to rural Saudis ol 4%
(P<0.0001). The following variables are found to be
statistically stgnificant risk factors in KSA: age. male
gender, body mass index (BMI), hyperiension, current
smoking, fasting blood glucose, fasting cholesterol and
tnglycerides.

Conclusions: The overall prevalence of CAD in KSA
is 5.5%. A national prevention program al community
level as well as high risk groups should be implemented
sooner to prevent the expected epidemic of CAD that we
are seeing. beginning. Measures are needed to change
lifestyle and to address the management of the metabohc
syndrome, to reduce modifiable risk lactors for CAD, A
longitudinal  study is needed 10 demonstrite the
importance of reducing modifiable risk factors for CAD
in KSA.

Saudi Med J 2004; Vol. 25 {9): 1165-1171

Cnrnnar_v artery disease (CAD) 1s a major public
health problem in indusinalized nations.' In the
United States of America (USA). for example, CAD
is the leading cause of death w aduits. accounting
for approximately one-third of all deaths in subjects
over the age of 35-years.” Hence, emphasis on its

primary as well as secondary prevention was given
great attention by health authorities in western
countries. While age adjusted monality from CAD
is gradually falling in developed countries, it is set
to become an epidemic in developing countries. and
over the next 20-years will probably become the

From the Depanment of Medicine § AL Mozha,
Umiversity  Hospital. Department of Preventive
Medicine (Al-Mazrou), Ministry of Health,
Cardioviscular Medicine (Al-Shahid), King Fag

L Ad-Mastousy, Khalil, Al-Harthi. Nouh, Al-Mobeineek ), College of Medicine and King Khalid
tal Scicnces (Khany, College of Dentistry, King Saud University, Department of Preventive
artment of Adubt Cardiology (Abdullahi, Prince Sultan Candise Centre, Department of
pocialist Hospital & Research Centre, Riyadh, Depantment of Candiology ( Al-Kiedi). King

Fahad University, Dummam, Depariment of Medicine (Al-Marzouki), King Abdul-Ariz University, Jeddah, Kingdom of Soudi Arabie

Received 21st Fobruray 2004, Accepled for publication in final form 7th April 2004

Adndress correspondence and fepning request to: Prol. Mansour M. Al-Nozha. President. Taiba University. PO Box 34, Madina Al-Munawarah,
Kingdom of Sawdi Arabia. Tel, 4966 (1) 8460020, Fax . 4966 (1) 8461172, E-mail: mamosba@hoimail com

F165





CAD in Saudi Arabia ... Al-Nozha et !

most important global health problem.” As more
developing countries adopt similar lifestyles to the
west that result in increasing overweight and
obesity. tobacco use. along with the rapid increase
in diabetes that is occurring in aging population. 1t
would be expected that their CAD patterns parallel
that of the industrialized nations. In the Kingdom of
Saudi Arabia (KSA). the information on CAD
prevalence is very scratchy. Only few limited
scaled, hospital based studies are published.*
Currently, no data are available in KSA, obtained
from community based studies, on the prevalence of
CAD. However. one hospital-based study showed
that the leading cause of admission o major
hospitals was due to CAD?> Therefore. 1o ouwr
knowledge. no published data exist on the precise
magnitude of the prevalence of CAD in KSA. As
this nation benehts from its thriving economy.
changes in lifestyle conducive to enhanced
atherosclerosis are inevilable. Therefore, a project
was designed to study the problem of CAD and its
related risk  factors in & comprehensive and
encompassing fashion at the national level. It was
divided into 3 ditferent sub-projects: community
based study. hospital based study. and metabolic
basis of CAD. The objectives of community based
study were: o determine the prevalence of CAD
among Saudis of both sexes. between the ages of
30-70-years in rural as well as urban communities.
Further. to determine the prevalence and clinical
pattern of the major modifiable risk factors lor CAD
among the same population. These include: obesity.
hypertension, diabetes mellitus,
hypercholesterolemia and smoking.

This article reports the prevalence of CAD among
Saudis, categorized by gender, area of residence and
age group: and shows the mean and percentage
values of known risk factors among patients with
CAD and those without CAD. Furthermore, a risk
assessment model is developed with statistically
significant risk factors.

Methods. The Kingdom of Saudi Arabia
encompasses approximately four-fifths of the
Arabian Peninsula has inhabitants of 20.8 000.000
people with 156000000 of local population
(Saudis)” A S-year National Epidemiological
Health Survey regarding CAD was conducted
between 1995 and 2000. Male and female Saudi
adults aged (30-70-years), in rural and urban areas
of KSA formed the target population for this study.
For the purpose of the study, a Saudi is identihed as
a person holding (or a dependent of a holder) of a
Saudi Nationality Identification Card (SNIC). Most
previous studics on CAD from other part of the
world focused on similar population that allows for
inter countries comparison. A sample size of 20.000
participants was the target of the study to ensure a

1866  Saudi Med 12004 Vol 2593 wawiw s org si

high reliability of our estimates of the prevalence of
CAD. The subjects were selected using a 2 stage.
stratified cluster sampling procedure, urban and
rural areas being the stratifying factors. For practical
and logistic reasons, the study population was
drawn from the local primary health care
centers’ catchients  areas.  The  catchments
population of each primary care center wis laken as
a cluster. The KSA is subdivided nto 14
administrative regions and samples were selected
from each region. The first stage sampling units
were 1623 primary health centers (PHC) uniformly
distributed in KSA. Since the establishment of the
primary health centers  was  dictated by the
population in each region. the allocation ol the
required number of PHCS were made proportional
to be the number of PHCS in each region. Then,
cach region was stratilied into urban and rural
communities and a simple random sample of PHCS
was selected. The number of PHCS to be selecled
from each community was based on the total
number of PHCS in each rural and urban
community. A total of 66 PHCS were sclected from
urban and 58 from rural areas. Then block (blocks)
was randomly selected from the catchments areas of
cach selected primary care center and used s
cluster. One hundred houscholds from urban PHCS
and 50 households from rural PHCS were sclected
[rom these blocks. All subjects (males and females)
of age group of 30-70-years of selected households
were interviewed and examined. The study protocol
consisted of interviews, clinical examinations.
laboratory tests. Electrocardiograms (ECGs). and
measurements. The questionnaire used. included
basic demographic and socio-economic data. a
detailed history of CAD and its risk lactors. Well
trained primary care physicians were responsible for
filling the questionnaire. This has been shown to
increase the yield of positives for angina and history
of possible myocardial infarction (MI).”* A person
was defined as having anginal chest pain of
ischemia if the chest pain was typical in character.
occurred on effort (exertional) and relieved by rest
or sublingual nitroglycerin, therefore, fulfilling all
world health organization (WHOQ) criteria” The
questionnaire  was  developed, pre-tested.  and
validated in a pilot study. A complete physical
examination was conducted at the primary health
care center. included height. weight. BP. waist and
hip circumferences as  well as  signs ol
hyperlipidemia. Laboratory data included a fasting
blood sample for glucose (FBG). total cholesterol
(TC), tnglycerides (TG). high-density lipoprotein
{HDL) and low-density lipoprotein (LDL). Also. a
12 leads electrocardiographic tracing was cammed
oul for every participant. Trained primary care
physicians. using mercury sphygmomanometers to
the nearest 2 mm. measured blood pressure of the
subjects. Participants were seated, and the right arm
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was placed on the tabletop: the appropriate cuff size
was used. For systolic blood pressure, the first
Korotkoff  sound (K1) was used defined as
appearance of 2 conseculive beats.  For diastolic
blood pressure. the fifth KorotkolT sound (K5) was
used defined as the last beat before disappearance of
the sound. Two blood pressure measurements were
taken with 30 seconds rest in between. The 2
readings were averaged. Weight was measured with
ordinary scales with indoor clothing on without
shoes on to the nearest 0.1 kg. Height, waist and
hip measurements were carried out to the nearest
mm by using measuring tape. Trained technicians,
under the supervision of primary care physicians,
coltected a 20 cc of lasting blood (12 hour [asting).
in 2 wbes of 10 ec each. Tubes were immediately
kept in refrigerator lor at least 30 minutes and no
more than 4 hours before centrifugation.
Centrifugation was carried outl for 30 minules at
3000 RPM in refrigerated centrifuger at 4°C.

Plasma and scrum were scparated and were frozen
s 200C  immediately.  These  samples  were
trunsported  frozen in ice 1o the coordinating
laboratory in the region where they were kept frozen
at -200C. At the end of the sample collection from
all participunts in the region, it was transterred
frozen in ice in incubators to the central laboratory
at the College of Science, King Saud University,
Riyadh. All biochemical parameters were analyzed
on a chnical analysis  (Konelab, Intelligent
Diagnostics  system. Helsinki. Finland). The
instrument was calibrated prior to analysis using
quality control samples provided with the solutions.
Standard International Units (mmol/L) was used to
record the results. The intra and inler assay
coefficients of variation were 0.3% and 0.4%.
Electrocardiograms tracings were carried out at the
primary care centers by primary care physicians or
trained technicians and were interpreted by 2
independent cardiologists from the investigator team
according to the Minnesota Code." The diagnosis of
previous Ml was based on WHO MONICA Project
(monitoring  trends and  determinants  in
cardiovascular disease).” In case of difference in
readings between them. a third cardiologist opinion
was sought. The number of patients who were
diagnosed to have CAD was established in finding
of one or more ol the following criteria: either
physician’s clinical assessment of the chest pain as
anginal, previous MI. or findings of evidence of
previous MI by ECG.

The data were analyzed using the Statistical
Package for Social Sciences (Version 10.0) on PC.
Both univariate and multivariate analysis were
carried out. The frequency distribution tables of the
variables measured in various age groups, gender,
rural, and urban areas are presented. The estimate
of CAD prevalence rate is calculated for the total
sample. and sub-groups of gender, area of residence

Al-Nozha et !

and age groups. A risk assessment model
developed using logistic regression.

Results. Nine hundred and forty-four subjects
(944). out of 17232 were diagnosed to have CAD.
Thus. the prevalence of CAD obtained from this
study is 5.5%. Table 1 shows the prevalence of
angina and M1 used to determine the prevalence of
CAD. The prevalence was categorized into 2 main
groups: prevalence by history and ECG defined MI.
Prevalence by history shows that 49% of the
subjects has reported anginal chest pain and 0.4%
gave history consistent with previous MI. Male
subjects have reported significantly more cases of
M1 than female subjects (p=0.027). The prevalence
of MI diagnosed by ECG was 1.1%. Male subjects
had significantly higher MI than female subjects (p
<0.0001). A total of 55% of the subjects were
diagnosed to have CAD. The prevalence of CAD m
males and females were 6.6% and 4.4%. and it was
statistically different (p<0.000!). The age adjusted
prevalence of CAD according to Saudi population
during the year 2000 was 5.9% and 4 4%. for males
and females and 5.1% as aggregate. Table 2
discusses the prevalence of CAD by residence
(urban/rural) and age groups. The prevalence was
6.2% in urban areas, and 4% in rural areas. This
difference was statistically significant (P<0.00001).
The prevalence was in increasing order from
youngest 1o eldest groups when considering the ages
of the subjects. These percentages are statistically
different from each other (P<0.00001). The overall
percent prevalence of different risk factors for CAD
in KSA is shown in Table 3. These risk factors will
be discussed in detail in subsequent publications.
Table 4 shows the descriptive statistics and
significance differences of demographic variables
and risk factors for the patients with CAD and
without CAD. The prevalence of CAD increases
with ageing (p<0.0001). Male gender showed more
risk to have CAD than female (p< 0.00001). The
body mass index (BMI) of patient with CAD had
higher values than patients without CAD (p=0.013).
Patients with CAD showed wider waist
circuinference than patients without CAD (p<

0.0001). Waist-height ratio was statistically greater
in patients with CAD (p=0.006). Systolic and
diastolic blood pressures (BP) were significantly
higher in patients with CAD than without those of
CAD (p <0.0001). The percentage of smokers and
ex-smokers (quit smoking at least one year) were
significantly higher in subjects with CAD category
than the subjects without CAD (p=0.001). Mean
fasting blood sugar and serum TG level were
significantly higher in subjects with CAD than
without CAD (p<0.0001). Mean TC level was also
significantly higher in subjects with CAD
(p=0.034). Mean high density
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lipoprotein-cholesterol  (HDL-C)  values  werc
statistically lower in subjects with CAD as
compared to subject without CAD (p=0.024). Mean
low-density lipoprotein  (LDL-C) values were
almost the same in both with CAD and without
CAD groups (p=0.853).

A risk assessment model was developed by
loading CAD as dependent variable and all
statistically significant risk factors as independent
variables, namely age, gender, BMI, waist
circumference, waist-height ratio, systolic BP,
diastolic BP, ex-smokers, current smokers, fasting
blood sugar, fasting TG, fasting serum cholesterol
and HDL-C, in bivariate logistic regression analysis.
Table 5 shows the final model developed by logistic
regression  using  ‘likelihood forward method’.
Seven factors, namely age (OR: 1.02, p<0.0001),
gender (OR: 0.770, p<0.0001), BMI (OR: 1.015,
p=0.014), systolic BP (OR: 1009, p<0.0001),
current smokers (OR:0. 797, p=0.017), fasting blood
sugar (OR: 1020, p=0.027) and fasting TG (OR:
1082, p=0001), had combined significant
relationship with CAD.

Discussion. Community based epidemiological
data provide a real assessment of CAD as it is less
encumbered by selection bias observed in clinical
studies. The data presented in this study report
5.5% overall prevalence of CAD in KSA. The
diagnosis of CAD is determined by history of
angina, MI, or by documented cvidence based on
ECG interpretation of previous MI according to
Minnesota code. Therefore, avoiding
underestimation due to silent ischemia, which is
thought to account for up to 75% of all ischemic
episodes.””* The results of our study show
prevalence of CAD in males of 6.6% and in females
of 44%, a lower prevalence than reported figures
from Asian Indians (11%), Americans (6.9%),
however, higher than Chinese (2%) and Europeans
(5%).'*> Nonetheless, it is expected to observe a
dramatic increase in the prevalence of CAD in KSA
over the coming 2 decades due (o increasing
prevalence of risk factors, increasing aging
population as better heath care is provided and
change to western lifestyle.

Our data demonstrate an increasing prevalence of
CAD with age ranging from 3.9% at ages 30-39
years to 4.6% at 40-49-years, 6.3% at 50-59-years,
and 93% at 60-70-years {(p<0.0001). These results
are concurring with the reported increasing
prevalence of CAD with age in the USA as
estimates for men are from 7% at ages 40-49-years
to 13% at 50-59-years, 16% at 60-69-years, and
22% at 70-79-years. The corresponding estimates
for women are substantially lower than for men: 5,
8, 11, and 14%» Among Indians, an ethnic
population with high existing rate of CAD, the
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Table 1 - Prevalence of angina. Ml and lotal CALD

Prevalence Male Female pvalue  Total
n (%) n (%) n (%}
History
Prevalence of 401 (49} 410 (4.8) 0.760 841 (4.9
| angina
| Prevaleace of 42 {0.5) 270y 0.027 69 (04}
previous M1
ECG
Prevalence of 113 (14 74 (08) <00001 187 (LD |
previous Ml
| Towal CAD 542 (6.6) 42 (44) 00001 944 (35
prevalence
Ape wljusted (5.9) (4.4} (5.h
CAD
prevalence®

* CAD was adjusted on year 1420H (20006} saudi population
Ml - myocardial infarction. CAD - coronary artery disease
ECG - clectrocarthogram

Table 2 - Prevalence of CAD by arca of residence and age group

Aren Sample CAD Age Sample CAD
prevalence . group prevalence
Urban 11707 722 (6 | 3039 5877 232 Am
| Rural 5525 22 (@ | 049 858 222 (4.6)
|
50-59 M 220 (63) |
60-70 29918 270 (9
p value <0.0001 p value <0.0001
CAD - coroniry artery disease
Table 3 - Prevalence of nisk {aciors for CAD in KSA.
| Risk Tactor Prevalence
| Diabetes mellitus (FBG 2 7.0 mmol/l) 23.7%
[ Hypertension (BP > $40/90) 26%
| Curremt smoking 12.8%
| Hypercholesicrolemia {TC = 5.2 mmol/l) SA0%
Hypertriglycendemia (Trg = 1.7 mmol/) 399%
35.6%

Obesity (BMI =30)

FBG - fasting blood giucose. BP - blood pressure
TC - fasting lotal cholesterol
Trig - lasting rglycendes, BMI - body mass mdex
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prevalence of CAD has been affected by migration
to western countries. and the reported figures on
prevalence of CAD in wrban or migrant Indians
range from 7-17% 2% Urban Saudis have 6.2%
prevalence of CAD, which is significantly higher, as
one would expect, than rural Saudis of 4%
(P<0.0001), a price one pays for a modern lifestyle .
Our study confirms that CAD occurs much more
common in diabetics than in the general population,
as shown by our results of fasting blood glucose of
7.5 mmol/l in subjects with CAD compared to 6.7
mmol/l for subjects without CAD (P<0.0001). The
concept of diabetes mellitus being a major risk
factor for CAD is in agreement with previous
studies."* The data obtained from our study
showed that BMI is found to be significantly higher
among patients with CAD compared 1o subjects
without CAD (BMI=29.1 versus 28.5 kg/m?)
(P=0.01). Tt is known that obesily or overweight
promotes or aggravates all the atherogenic risk
factors predisposing subjects of all ages to coronary
events.”® There is current evidence that in patients
with established coronary atherosclerosis, BMI is
independently associated with acute  coronary
syndromes, and the risk is increased even at mildly
clevated BMI levels.™ We found the features of the
metabolic syndrome correlates well with the clinical
and biochemical features of Saudi patients with
CAD in this study. Tt is of paramount importance to
recognize the metabolic syndrome with its classical
clinical features as part of nsk assessment for
CAD.* The term metabolic syndrome refers to a
virulent and lethal group of atherosclerotic misk
factors, including dyslipidemia, insulin resistance.
obesity, and hypertension. Dyslipidemia in the
metabolic  syndrome is  characterized by
hypeririglyceridemia. low HDL cholesterol, in the
context of normal or slightly elevated LDL
cholesterol. Guidelines from Adult Treatment Panel
{ATP) 111 suggest that the clinical diagnosis of the
metabolic syndrome be based upon the presence of
any 3 of the following: abdominal obesity, TG =1.7
mmol/L, HDL cholesterol <1 mmol/L in men and
<13 mmol/L in women, BP >130/85 mm Hg,
fasting glucose > 6.1 mmol/L*" This syndrome
affects some 47,000,000 people in the USA, placing
them at increased risk for CAD, and has an
estimated age adjusted US prevalence of 23.7% .+

Our data clearly demonstrate a statistically
significant correlation of CAD with
hypertriglyceridemia,  elevated total  serum
cholesterol, and lower HDL-cholesterol.

Furthermore, other classical risk factors such as
hypertension and cigarette smoking are shown in
this study to be significantly associated with CAD
among Saudi patients. Previous studics have shown
that elevated serum TC concentration as well as
elevated LDL-cholesterol, low HDL cholesterol,
increased total to HDL cholesterol ratio,

Table 4 - Clinical and biochemical characieristic of with an¢
withoul coronary arery disease subjects.

Parameters Paramelers Without CAD p value
{ne=16288)

Ape (year) 500t12.27 4592+ 1152 <0001

Men n (%) 542 {57.4) 7646 (46.9)  <0.000]

Body mass index 29052+ 6055 IS0 575 0013 |

(kg/m?2)

Waist circumlerence 9109 + 14 .83 9593+ 1467 <0.0001

(em)

Waist-height ratio 05869 £9.373 0578219243 0.006

Systolic BP fmm Hg) 126391 20.18 782241037 <0.0001

Diastolic BP (mm Hg) 8033 %1119 12088 £ 1742  <D.0001

Ex smokers n (%) 114 (12.1) 1418 (8.8 .01

Curment smokers n (%) 153(16.3) 2012 (8.8) 0001

Fasting blood surgar TAS3IS£4.1698 66841 +3.4642 <0.000)
{mmol/L)

Serum cholesterol
{mmaol/L)

Serum toglycerides
{mmol/L}

High density lipoprotein
(mmol/L)

Low density lipoprotein
(mmaol/L)

5473+ 16774 53516214832 0.034

20006+ 16178 18255+ 1.2688 <.0001

09168+ 03197 09419404222 0024

38015+ 13713 37923412133

0853

BP - blood pressure, CAD - coronary arlery disease

Table 5 - Logistic regression of delerminant of coronary anery

disease.
I 1
! Variables 4] SE P value Odd ratio |
Ape 0.020 0.003 <(.0001 1021 <|
| Gender -0.262 0.075 0.014 0770 |
| BMI 0015 0.006 <0.0001 0015 |
| SBP 0.009 0002 om7 1.009
Current smokers -0.227 0095 0.027 0.797
FBS 0.020 0009 0.00} 1.020
Fasting 0.079 0.024 <0.0001 1.082
triglycerides

SE - standan] error, BMI - body mass index
| SBP - sysiolic blood pressure. FBS - fasting blood sugar

hypertriglyceridemia, hypertension, and smoking are
clear risk factors for CAD.** It is likely, as stated
earlier, that the metabolic syndrome, considering its
widespread prevalence, plays a significant role in the
development of CAD seen in our patients. Therefore.
it is evident that management of the metabolic
syndrome constitutes a cornerstone measure for the
prevention of CAD in KSA. On multivariate
regression analysis, the following variables have
been shown in our study to have significant
association with CAD: age, male gender, BMI,
hypertension, current smoking, diabetes mellitus, and
hypertriglyceridemia. Clearly, our community, as
demonstrated by our findings, is not different than
western communities having similar risk factors for
CAD. Therefore. we suggest adopting a national
program promoting primary prevention of CAD in
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KSA. The experience from other countries in this
regard showed positive correlations between  the
outcome of CAD and population mean risk factor
changes. ™ It is important to emphasize an early
intervention, particularly, educating our children for
healthier habits, which can be achieved by
implementing a  strategy  largeting children’s
schoolteachers as well as  mothers at home. A
longitudinal study may be needed to demonstrate the
effect of modifying lifestyle by reducing weight,
increasing physical activity, quitting smoking,
controlling hypertension, controlling diabetes, as
well as taking active steps for managing the
metabolic syndrome in reducing the risk of CAD in
KSA.

In conclusion. the overall prevalence of CAD in
KSA is 5.5%. a figure midway to those reported from
other countries. Classical risk factors for CAD:
namely, older age. male gender, overweight,
hypertension, current smoking, diabetes mellitus.
hypertriglyceridemia. and hypercholesterolemia are
important  risk  factors in  Saudi  population.
Moreover. the metabolic syndrome is taking an
active role in the development of CAD in this
population. Measures are nceded to change lifestyle
and 10 address the management of the metabolic
syndrome, as preventive method to  reduce
modifiable risk factors for CAD. A longitudinal
study is nceded to demonstrate the importance of
reducing modifiable risk factors for CAD in KSA.
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Background. Cardiovascular disease (CVD) is one of the leading causes of death in Saudi Arabia. Saudi women in particular are
more susceptible as there are sociocultural restrictions on female physical activities that may lead to high prevalence of CVD risks,
especially obesity, and physical inactivity. This study aims to systematically review the published articles related to the prevalence
of CVD risk among women in Saudi Arabia. The search strategy covers all published articles that assess the risk factor of CVD
in Saudi Arabia from January 2000 to December 2015, using the following sources: Medline, Embase, and PsycINFO. A total of
61 studies were included. Results. Prevalence among Saudi women of smoking ranged from 1.1% to 9.1%, hypertension was 21.8%,
diabetes ranged from 9.6% to 27.6%, overweight was 27%, and obesity was 40.23%, and physical inactivity ranged from 53.2% to
98.1%. Hypercholesterolemia prevalence on Saudi women on average was 24.5%, while metabolic syndrome ranged from 13.6% to
40.3%. Conclusion. The prevalence of CVD risk factors is high among women in Saudi Arabia especially in obesity and physical
inactivity. Public health authorities must implement solutions from a gender specific aspect to reverse the trend and decrease the

prevalence of CVDs among Saudi women.

1. Introduction

Cardiovascular disease (CVD) is a major public health
problem, and one of the main causes of death globally [1].
According to the World Health Organization (WHO) in 2011,
CVD accounted for 17.3 million deaths per year, and by 2030
this number is expected to grow to more than 23.6 million
1, 2].

There are a number of established measurable risk factors,
for example, diabetes, hypertension, and obesity that may
lead to the development of CVD events. These risk factors
are aspects of a patient’s style of living that can be modified.
Knowing the risk factors is a useful approach for identifying
people at high risk who will most benefit from counselling
and clinical management of their risk factors [3]. In recent
years, age-adjusted CVD mortality has been cut in half in
developed countries due to a decrease in associated risk

factors [4]. Therefore, focusing on reducing risk factors is
a major improvement in terms of developing strategies for
preventing CVD [5], and this can explain the decline in CVD
mortality and morbidity [6].

The WHO has developed specific strategies to have a
paradigm shift from CVD treatment to CVD prevention; this
approach is recommended for CVD prevention worldwide
[5]. Effective, integrated health promotion policies and pro-
grammes are one of the best tools to counteract the epidemic
of obesity, diabetes, and other CVD risks that are emerging
worldwide [7]. Applying these recommendations helps to
shift the focus towards the prevention of primary risk factors,
and in the long term it can lead to health improvement and
decrease CVD [4].

However, in the Arab Gulf region, around 50% of the
deaths of those aged below 70 were found to be attributed
to CVD deaths, while in Western countries (UK, Germany
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“Cardiovascular risk factors” OR “coronary heart disease risk factors” OR “stroke risk factors”

OR “diabetes mellitus” OR “epidemiology of diabetes mellitus” OR “NIDDM” OR “dyslipidaemia”

OR “epidemiology of dyslipidaemia” OR “hypercholesterolemia” OR “high cholesterol”

OR “smoking” OR “tobacco use” OR “epidemiology of smoking” OR “hypertension”

OR “high blood pressure” OR “epidemiology of hypertension” OR “obesity” OR “overweight” OR “BMI”
OR “epidemiology of obesity” OR “physical activity” OR “exercise” OR “epidemiology of physical activity”
OR “Metabolic Syndrome X” OR “Metabolic syndrome” AND “Saudi Arabia”

Box 1: Selected search terms.

and the US), it is about 25%, a dramatic difference [8]. This
is particularly true for CVD deaths from ischemic heart
disease, obesity, and diabetes complications [9, 10]. In 2008,
there were more than one million deaths in Arab countries
from noncommunicable diseases, which accounted for 60%
of all deaths [11]. Aljefree and Ahmed conducted a systematic
review on the prevalence of CVD and its associated risk
factors among the adult population in the Gulf region, and
they concluded that there was a high prevalence of CVD
risks in Gulf countries, particularly regarding obesity among
women in this region [12].

Saudi Arabia is the largest country on the Arabian
Peninsula, extending over an area of 2,150,000 km?, with a
population of more than 30 million [13]. It is one of the rapidly
developing countries, adapting an increasingly urbanised
lifestyle [14]. The country has reported an increase in CVDs
parallel to that of other rapidly developing economies. The
most predominant CVD risk factors include diabetes melli-
tus, obesity, hypertension, sedentary lifestyle, and smoking.
The increasing prevalence of these risk factors has led to a
growing incidence of ischaemic heart disease and heart fail-
ure [15]. The Saudi Project for Assessment of Coronary Events
(SPACE) Registry, the first registry in Saudi Arabia that
investigates patients with acute coronary syndrome (ACS),
found that more than half of the patients admitted with ACS
had diabetes, and around half were having hypertension.
They also found that patients diagnosed with ACS in Saudi
Arabia are 8 to 11 years younger than the homologous patients
in ACS registries found in developed countries [16].

Women in Saudi Arabia are not allowed to drive, and they
are required to have a guardian for transportation purposes
[17]. Furthermore, there is no sports education in girls
schools and it is prohibited by social norms for females to
practice physical activities in public schools [18]. All of these
sociocultural factors have created unhealthy lifestyles, which
have become part of the social norms within Saudi society,
thereby increasing the prevalence of sedentary lifestyle and
obesity in women living in Saudi Arabia [19].

This paper aims to review the published works related
to the prevalence of CVD risk among women in Saudi
Arabia. Cardiovascular disease affects many women in Saudi
Arabia, and for this reason, it is important to decrease the
burden of the risk and to identify the most dominant factors
among women in Saudi Arabia. Until now, there has been
no systematic review, studying the prevalence of CVD risk
among adult women in different regions and populations, for

example, among university students, those attending primary
care clinics and from the national studies in Saudi Arabia.

2. Methods

2.1. Review Question. A literature exploration was used to
identify relevant published studies of prevalence of CVD
risk factors, in order to answer the following question: what
is the prevalence of obesity, diabetes, hypertension, hyperc-
holesterolemia, physical inactivity, and metabolic syndrome
among women living in Saudi Arabia?

2.2. Search Strategy. The search strategy intended to cover all
published literature written in English and Arabic that look
at the risk factors of CVD in Saudi Arabia. The target articles
covered the period from January 2000 to December 2015. This
period was chosen in order to account for advances both in
treatments and in medical technology.

A three-step search strategy was utilized in this review
using the following sources: Medline (January 2000 to
December 2015); Embase (January 2000 to December 2015);
PsycINFO (January 2000 to December 2015). Step 1: the
search was undertaken across all the databases using all
of the identified keywords. Step 2: the titles and abstracts
of all the articles of potential interest were reviewed for
the inclusion and exclusion of studies. Step 3: the reference
lists of all identified reports and articles were searched for
additional relevant studies. We used combinations of medical
subject headings (MESH) using the following search terms
(see Box 1).

2.3. Selection of Studies. After applying the aforementioned
three steps of the search strategy, two reviewers (Mashael
K. Alshaikh and Juren P. Baldove) independently screened
the titles and abstracts of the initially identified studies to
determine whether they would satisty the selection criteria.
Full-text articles were retrieved for the selected titles. The
reference lists of the retrieved articles were searched for
additional publications.

All studies, wherein body mass index (BMI), obesity,
metabolic syndrome, hypertension, dyslipidaemia, and phys-
ical inactivity were investigated, were eligible for inclusion.
No limitations on publication type, status, or study design
were imposed. However, we did not include secondary
reports such as review articles without novel data synthesis.
The inclusion criteria required that the studies had been
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Records identified through database
searching

(PubMed, Embase, and PsycINFO)
(n = 4343)

l

Full-text articles assessed for eligibility
(n = 146)

l

Studies included in qualitative
synthesis and data extraction
(n=61)

(i) Duplicate removed (n = 297)
(ii) Children OR adolescent (n = 40) excluded

(iii) Not matching the study inclusion
criteria (n = 3860

Exclude (n = 85)
(i) Only men population
(ii) Studies were patients with pre-
existing CVD
(iii) No women prevalence was reported
separately

FIGURE 1: Flow chart of study selection.

carried out in Saudi Arabia, and included populations com-
prised of adults aged above 15 years old; both resident and
expatriate populations and urban and rural populations were
included. Studies of the general population, those working,
students, those attending healthcare, and other populations
were included. We did not specify diagnostic criteria for
the studied conditions but incorporated them into our data
synthesis.

2.4. Data Extraction/Quality Assessment. A data collection
form was designed prior to the implementation of the search
strategy. Two reviewers extracted independently the relevant
information from the selected studies (Mashael K. Alshaikh
and Juren P. Baldove). The data collection form included
author name and published year, study location, population,
repose rate, region, study type, sample size, and sampling
method. The tools used are illustrated in Table 1.

We excluded all review articles, studies on children and
adolescents, studies not undertaken in Saudi Arabia, and
duplicates. The Newcastle-Ottawa Scale (NOS) was used to
assess the quality of nonrandomised studies [80]. This NOS
awards a maximum of nine stars to each study: four stars
for the adequate selection of cohort studies, two stars for
comparability of cohort studies on the basis of the design
and analysis, and three stars for the assessing the outcome.
We defined studies with NOS of >6 stars as moderate- to
high-quality studies and studies with a NOS of <6 stars
as low-quality studies. Criteria for quality assessment and
characteristics for each single study are shown in Table 2
(see Supplementary file” in Supplementary Material available
online at http://dx.doi.org/10.1155/2016/7479357).

3. Results

Sixty-one studies were included in the systematic review that
investigated the prevalence of CVD risk among women in
Saudi Arabia (Figure 1: flow chart of study selection).

3.1. Cigarette Smoking. Seventeen studies reported on the
prevalence of smoking among women. Ten studies were
undertaken among university students [20, 23, 25, 26, 29, 30,
32-35], two among employees [37, 38], one at a leisure place
[40], one among people presenting in hospital [47], and three
studies within national or regional populations [66, 67, 79].
The prevalence of smoking ranged from 1.1% to 9.1% in the
above populations.

3.2. Hypertension (BP > 140/90 mmHg). The prevalence of
hypertension was reported in seventeen studies. Three were
among university students [22, 25, 28], two were among
employees [36, 37], two others were among healthy volunteers
[40, 41], four were from primary care centers (PCCs) and
health clinics [47, 51-53], and seven were conducted on
a national or regional level [14, 57, 59, 62, 69, 70, 75].
Hypertension prevalence among university students was only
2.7%, while the average prevalence among women was 21.8%,
the majority of whom were over age 40, from the PCCs and
national studies (see Figure 2).

3.3. Diabetes. Twelve studies reported the prevalence of
diabetes. Diabetes is an age-prevalent disease; as men or
women get older, this increases the chance of having this
disease detected. Two studies that were conducted among
university students showed low prevalence, ranging from
1% to 2.1% [22, 25], while among employees and healthy
volunteers the diabetes prevalence ranged from 4% to 5.2%
[36, 37, 40]. Seven studies reported on the prevalence among
patients from the PCCs and at a national level that ranged
from 9.6% to 27.6%, most of them being over age 40 [14, 47,
48, 52, 54, 63, 78] (see Figure 3).

3.4. Overweight and Obesity. Thirteen studies reported the
rate of being overweight in women. Five studies were carried
out among university students [21, 22, 27, 28, 31], one was
among employees [36], three were in PCCs [46, 48, 50], and
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FIGURE 3: Prevalence of hypertension in women (employees, pri-
mary care centres, and national studies).

four were done on a national or regional level [58, 72, 73, 76].
The average prevalence of overweight among women was
27%, and it ranged from 16.2% to 38.4% (see Figure 4).

Twenty studies reported the prevalence of obesity, six
among university students [21, 22, 25, 27, 28, 31], and the
prevalence of obesity ranged from 5.7% to 29% with this
population. Two studies were conducted with employees and
healthy volunteers, where the prevalence of obesity was 57.1%
and 46.7%, respectively. Seven studies were conducted in
PCCs [45, 46, 48, 50, 52, 55, 56] and six on a national or
regional level [14, 58, 65, 72, 73, 76]. The average prevalence
within PCCs and national studies was 40.23%, and it ranged
between 21.13 and 71% (see Figure 5).

3.5. Hypercholesterolemia. Nine studies reported the preva-
lence of hypercholesterolemia; two were among students
[25, 28], three were among employees [36, 37, 39], and one
was in PCCs [49]. Three further studies were carried out
on a national level [60, 64, 71]. There were various cut-
off points in defining hypercholesterolemia used among the
studies, which reduces their comparability. For example, in
the two national data studies, [64, 71] hypercholesterolemia
was defined as levels of cholesterol >5.2mmol/L, while
Basulaiman et al. [60] used a measure of >6.2 mmol/L. The
average of hypercholesterolemia prevalence in all the studies
was found to be 24%.

3.6. Physical Inactivity. The prevalence of physical inactivity
was reported in seven studies [14, 24, 25, 27, 37, 44, 74]. The
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rates ranged from 53.2% to 98.1%, and one study was done on
a national level [74].

3.7. Metabolic Syndrome. Six studies reported on the preva-
lence of metabolic syndrome, four of which used the
National Cholesterol Education Program Adult Treatment
Panel (NCEP ATP) III definition [56, 62, 68, 77]. Metabolic
syndrome rates ranged from 13.6% to 40.3%, reporting on a
national level and from patients attending PCCs. Two studies
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used the International Diabetes Federation (IDF) definition
[42, 61] in which the rates ranged between 25.5% and 55%.

4. Discussion

Our review of the studies identifies a consistently high
prevalence of obesity, diabetes, hypertension, and physical
inactivity among women in Saudi Arabia, especially obesity
and physical inactivity. These conditions can be affected or
prevented by changes in behaviours and lifestyles. We noted
that almost half of the women population are obese and three
quarter are not physically active. The majority of studies have
been done in the central region which may be due to the
higher population density in that area, followed by the eastern
and western regions, while the least has been done in the
northern region. The overall quality of the included studies
varied, half of the studies were high- to moderate-quality
score (6—9), and the rest were lower score (5—1), whereas
five studies score <2.

4.1. Obesity. Obesity predisposes a person to a number of
cardiovascular risk factors, including diabetes, hypertension,
and dyslipidaemia. The overall prevalence of obesity in adult
females in Saudi Arabia is one of the highest amongst females,
worldwide [12]. The study used data from the Saudi national
health survey showed that 28.7% of the population aged 15
years old and above were obese with prevalence of 24.1%
among men and 33.5% among women. The risk of obesity
in Saudi women, the study showed, increases with a number
of risk factors including age, being married or previously
married, being diagnosed with a chronic condition, and being
prehypertensive or hypertensive. Moreover, women who were
more educated are less likely to be obese than those who had
a primary school educational level or less [58]. We found that
the prevalence of being overweight varied between 16% and
36.4%, and for obesity 21.3% and 71%. This was more than
the obesity levels reported in Lebanon and Tunisia, but less
than in Kuwait and Egypt [81]. Moreover, the prevalence of
overweight (26%) and obesity (29%) in Saudi women aged
20 to 39 years was higher than that in the USA [82].

4.2. Diabetes. Diabetes is well known to be a coronary
artery disease risk equivalent, and also, many studies have
demonstrated a worse outcome for diabetic patients with
ACS compared with nondiabetic patients [83, 84]. According
to the SPACE registry, more than half of the patients with
ACS have diabetes [16]. Diabetes prevalence among the GCC
countries is considered to be one of the highest in the world
[85]. Besides, the prevalence of diabetes among Saudi Arabia’s
population increased by 15% over the period from 1987 to 2011
[86]. Data from the Saudi Health Interview Survey (SHIS)
found that the prevalence of diabetes among Saudi women
was at 11.7%. Although the recent findings showed that the
prevalence of diabetes in Saudi women is decreasing, the
demographic characteristics however like age and marital
status were strongly associated with being borderline diabetic
or diabetic. They are also more prone to be diabetic if they
are older, separated, divorced, or widowed. The findings also

Journal of Environmental and Public Health

showed that Saudi diabetic women do not receive a routine
medical examination, self-rated as health-poor health, and
a significant percentage of diabetic women at 48.4% were
undiagnosed, and 27.8% of those receiving treatment had
uncontrolled diabetes [87]. In this review, the average preva-
lence of diabetes among women was 20.4%. Saudi Arabia has
one of the world’s highest incident rates of diabetes; according
to the International Diabetic Federation (IDF) there were 3.4
million diabetes cases within Saudi Arabia in 2015, and the
prevalence of diabetes among adults aged 20-79 is 17.6% [88].
Furthermore, the incident rate of diabetes increases with the
degree and duration of being overweight or obese as high
prevalence of obesity and physical inactivity contribute to the
development of insulin resistance and metabolic syndrome
[89].

4.3. Hypertension. Aetiologically, coronary artery disease is
closely tied to diabetes and hypertension. As mentioned
previously according to SPACE registry more than 55% of
the patients with ACS have hypertension [16]. In this review,
the average prevalence of hypertension was 21.8%. The last
SHIS report showed that prevalence of hypertension was
12.5% among Saudi women. Although the risk of being
hypertensive was lower among females compared to men,
however, it increases with age, being obese, diabetes, and
hypercholesterolemia. Age and last routine medical exam
were significantly associated with women having undiag-
nosed hypertension or having borderline hypertension or
being hypertensive. The risk of being hypertensive was higher
among women who were separated, divorced, or widowed.
However, educated women with college degrees or higher
are less likely to be hypertensive. Similarly, the findings on
the prevalence of hypertension may be subsiding; still more
than half of the hypertensive Saudis are undiagnosed at
57.8% and 55.0% of those on treatment were not controlled,
respectively [59, 87]. Tailakh et al. reported the prevalence
of hypertension among ten Arab countries including Saudi
Arabia in their systematic review. The overall estimated
prevalence was 29.5%. In five out of the thirteen studies
women were more hypertensive than men. While two studies
showed that men have a higher prevalence of hypertension,
the rest of the studies reported no difference between genders
[90]. Comparing to the USA, according to the US National
Health and Nutrition Examination Survey, the prevalence of
hypertension was 271% in men and 30.1% in women [91].
Although the prevalence of the hypertension amongst Arabs
and Saudis is lower than in the US data, the number may be
much more than what is reported according to Tailakh et al.
review, and from the SHIS report, because the majority of
the hypertensive patients were unaware of their hypertension,
due to issues such as illiteracy [59, 90].

4.4. Physical Inactivity. Physical inactivity is globally more
prevalent among women than among their male counterpart
[92]. Similarly, physical inactivity and a sedentary lifestyle
have been reported as high within Muslim countries, with an
overall prevalence of 32.3%, and even higher in women 35.5%
[93]. In addition, in GCC countries, Aljefree and Ahmed
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reported a low level of activity among women. In Saudi
Arabia, women'’s activities are limited because of cultural and
religious norms, and women are prohibited from driving
and require a guardian for transportation to go to a place
such as a health club. This increases the personal burden of
attending and limits their physical activities. Further, there
is no physical activity in the school curriculum for girls in
Saudi public schools [17]. In our study, we found a high
rate of reported physical inactivity, ranging between 53.2%
and 98.1% more than the reported numbers for the opposite
gender in the Saudi community [74].

4.5. Hypercholesterolemia. The prevalence of hypercholes-
terolemia among women in the GCC region ranged from 9%
to 53.2% [12]. This review found that different studies used
different measures of hypercholesterolemia. For example,
Basulaiman et al. [60] defined hypercholesterolemia with
6.2 mmol/L as a cut-off point, while in Al-Nozha et al. [71]
a measure of 5.2mmol/L was used to define hypercholes-
terolemia. This could explain the higher prevalence in the
Al-Nozha study [60, 71]. In addition, hypercholesterolemia is
significantly associated along with age, type of fat consumed,
obesity, and diagnosis history of hypertension and diabetes
among Saudis [60]. Also, the prevalence of hypercholes-
terolemia among Saudi women was at 7.3% while women who
watch five hours of television or more daily were twice as
likely to be borderline hypercholesterolemic [87].

4.6. Smoking. The rate of cigarette smoking in women in
the GCC region ranges from 0.5% to 20.7% [12]. This
review revealed rates ranging from 2.5% to 9.1% in women,
while among men the prevalence of smoking ranged from
11.6 to 52.3% [94]. The SHIS survey reported that approx-
imately 1.4% of the population were daily smokers of both
cigarette/cigar and shisha at 2.6% in men and 0.1% in women.
Saudis aged 15 to 64 years who were smoking shisha increased
from 3.34% to 735% in men and from 0.5 to 1.28% in
women. The study also revealed that 23.3% of the Saudi
population with 32.3% of men and 13.5% of women were
exposed to second-hand smoke for at least one day during
the prior 7 days at home, work, or school [79]. Although
there are many reported surveys on the increasing number of
female smokers, especially those smoking the hookah (water
pipe), this review only covers the smoking of cigarettes.
A systematic review carried out in 2011 reported that the
prevalence of water pipe smoking in Saudi Arabia ranged
from 9% to 10% [95]. The problem may even be greater, as
many national surveys do not mention second-hand smoke
among women or families as part of CVD risks nor is it
culturally acceptable for women to smoke. The actual number
of women smoking within Saudi Arabia could therefore be
significantly underestimated.

4.7 Metabolic Syndrome. The metabolic syndrome is a cluster
of risk factors (including obesity, dyslipidaemia, hyperten-
sion, and impaired glucose metabolism) that have been
shown to be strongly predictive of cardiovascular disease
[96]. Mabry et al. reported the prevalence of metabolic

1

syndrome among men and women within the GCC countries
ranged from 20.7% to 37.2% (ATPIII definition) and from
29.6% to 36.2% (IDF definition) for men and for women,
from 32.1% to 42.7% (ATPIII definition) and from 36.1% to
45.9% (IDF definition) [97]. In this review, Saudi women had
a prevalence close to women in other GCC countries with
rates varying between 13.6% and 40.3% (ATPIII definition)
and 25.5 and 55% (IDF definition).

4.8. Challenges Facing Saudi Women in Adapting Healthy
Lifestyle. The majority of the reported studies from the
national data shows that Saudis have high rates of diagnosed
and undiagnosed chronic diseases, and both genders have
similar concerns in terms of health seeking behaviour; about
22.4% only of Saudi women received a periodic health
examination within the last 2 years as compared to 23.3%
of men [98]. However, women in Saudi Arabia may have
difficulty in engaging in a lifestyle as healthy (e.g., gym use) as
they would like to be due to mobility restrictions. This is an
important obstacle to deal with, as women in Saudi cannot
drive and need the presence of a male relative to go to and
avail the services of a healthcare facility. Though, over the
past 10 years Saudi women have had growing participation
in senior management positions and in the decision-making
process in public and private sectors which may, over time,
lead to improved health status for all women. Empowerment
of women was the main focus of the Saudi government, under
King Abdullah [99]. This emphasis could influence women’s
health and possibly give more power to women and change
the social norm by forcing a focus on women’s health needs
and to facilitate the adaptation of healthier lifestyles.

5. Limitation

There was significant heterogeneity between studies with
respect to definitions of risk factors, design, and population
characteristics. In addition, the lack of standardization for the
definition of dyslipidaemia limits our ability to provide sum-
mary estimates for this important risk factor. Likewise, the
majority of the tools used for measuring physical inactivity
varied between studies.

6. Conclusion

This is the first systematic review to focus exclusively on
the women’s dimension of CVD risk factors and the unique
social and cultural context in which CVD risk is evaluated
and managed in Saudi women. There were several method-
ological challenges, in particular, the different populations
studied and the methods used to assess the prevalence of
CVD risks. In summary, the prevalence of CVD risk factors
is high among women in Saudi Arabia, particularly obesity
and physical inactivity. We need health promotion programs
and reorientation of primary health care to improve CVD
detection at earlier stages and improve its management.
Public health authorities need to consider gender specific
aspects of the problem in order to decrease the rising trend of
CVD prevalence in Saudi Arabia implementing programs to
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influence change in social norms in order to create a healthier
and more active society.
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