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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. 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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ABSTRACT


Objcctivos: Cororrry anery disease (CAD) is a nrujor
putrlic hcllth problern worldwide. To our knowlcdge.
there is no national dal availablc from conrmunity bascd
studies on prevalence of CAD in the Kingdom of Saudi
Arabia (KSA)- Thercfbrc. we designed this study wilh thc
objectivc to determinc the prevalencc of CAD among
Saudis of both sexes. bctwccn the ilgcs of 30 7o-years in
rural as wcll as urbarr communitics. Further. to deierrnine
lhe prevalence aud clinical pattern o[ $e major
modifiable risk factors for CAD lnrortg the satne
population. This work is pan of a nrajor national study on
CAD in Saudis Study (CADISS).


Methods: This is a communily blscd study conducted
by examining subjects in the age group of 30-70-ycars of
selcctcd households during S-year period betw€en lq)-5
and 2fi)0 in KSA. Data were obtained fmrD history usint
a validated questionnuire, and elect(,cardiography. The
drla werc analyzed to provide prevalence of CAD and
risk assessment model.


Results: Nine hundred and fbny-lirur subjects. out ol-
17232 were dia-gnosed to havc CAD- Thus. the overall


prevalence of CAD obtained from lhis study is 5.5'I, in
KSA. Thc prevalcncc in males ald lcrnalcs were 6.6*,
and 1.47" (P<o.Uml). Urban Saudis have a higher
prevalence of 6.27, compared to rural Saudis o[ 4%
(P<).0(nl). The following variables are found to be
statistically signilicant risk lactoni in KSA: agc. malc
gender, k)dy mass index (BMI). hypertensior. currenl
smoking. fasling bl<xx.l glucose. fasling cholesterol and
triglycerides.


Conclusions: The ovcrall prevalcncc of CAD in KSA
is 5.57. A nationnl prcvcnlion program at eommunity
level as wcll as high risk groups should be implerncnted
sooner lo prevenl the expected epidcmic of CAD that wc
are st'cing. beginning. Measures urc nccded to change
lifestyle and to address the managenrcnt of the metatnlic
syndrome. to reduce rntxlifiable risk lactoni for CAD. A
longitudinal study is needed lo demonstr.lte lhe
inportance of reducing modifiable risk lactors lbr CAD
in KSA


Saudi Mcd .J 2fi)4; Vol. 25 (9): I165-l l7l


l^ oronarv artery discasc (CADt is a mujor puhlic
\- health problem in industrializerl nalions.r ln the
United States of America (USA). lbr example. CAD
is the, leadine cause ol- dcath in adults. accounting
tbl approxirnately onc-third of all deaths in subjects
ovcr ll'rc lge of -|5-yL'ilrs.r Henct'. cnrphasis on its


primary as well as seconda-y prr'vention was given
greal altention by health authorities in westem
counlries. While age adjusted moflalily from CAD
is gradually talling in developed countries, it is sel
to become an epidenric in developing countries. and
over the next 2o-years will probably become tlre
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(.AI) in Suudi Arabia -.. A/,M,--,/rrr r,r rrl


rrr()sl irtDonitl)l rlohlrl lreltllll prohlcltl. As tttttlc
rlevckrDinr cottniries ittkrpt rirttillrl lileslyles lo lhc


wcst ihaa rcsult itt incrcasins trvcrrvcighl ittttl
otresity. tohacc(r ttsc. alt'ttg with tlrc lltPid incteltsc
ir tlirrlrt.'s lhal is rrecrtnirlg in agirtg ptrpulltion. it


rvoultl be e.rlxcte-tl lhat their CAD pattcnls plrallel
thirl ol'thc industrializcd nalioDS. ln tlrc' Kingdom of
Slutli Arahia {KSA). the infortnation on CAD


Ito lts .' -c. [o our
kn rlo a the Precise
tni )l t o I KSA. As
thi be ts economy.
chanecs in lilcstvle eonducivc to cnhanced
ather'osr.'lcr0sis rrrc ittevilahle- Therclirre. a proiect
was desigued to study the problem oI CAD and its
related iisk lilctors in a cottl;lrchcnsive attd


!'Dconrpnssin8 lashi()n at the nfltiorlal lcvcl- It was


divideti into -l difl'erent sub-prtrjects: conlmulity
bascd study, hospitfll biNed study. n(l rlctabolie-
basis of CAD. 'Ilic oh.iectives ol cornmLtnity based


study were: to dctc'rnline the prcvalenee of CAD
ol-hoth sexes. belwctr) the ages of
rttral its 'l'ell ls utttln comntuttities.


lcrnlinc tlre prevalence and clinical


age grouP: and shows the mean ilnd Pcrcent:lqc
vilues of known risli factoni ltnlong patierls with
CAD and thosc withoul CAD. Furthennore' a risk
Jssessment mrxlel is developed wilh statistically
sienif-rcant risk titctors.


llethods. The Kingdom oi Saudi Arabia
encompasses approxirnately tbur-fifihs of the
Arabian Peninsula has irrhabilants ol' 2O.tt-fiX).000
people with Populatioll
iSardis)." A emiological
Hoalth Survey conducted
between 1995 male Saudi
atlults aged (30-7O-ycars), in rural and urban areas


ol' KSA fonned the target population for this study-
F o is identified as


a g a holder) of a


S ty (SNIC). Most
previous stutlics on CAD from other part of the
world t'ocused on similar poptrlation that allows for
inler countries cotnparison. A sample size of 20.fi)o
participants was lhc larget of the study to ensure a


l165 sru.l, N.rt tlrfu.\.r,t lirur $s\!\r,urtrr\:r


ccnlels'crtchlrrc'nts ilreas. The catchllleDts
rx)Dulatroll ol eaell Dritnary citre cclltcr wils lirkell itr'


l ' clLrster. The kSA 
-is 


subdivided into ll
adnrinistrat n)s s wL're


fionr each Th sanrPli
wcrc 1.623 he PHC) u


dislributed S blishme
health ccntcrs rvas tl.tc


n in each tegion. the thc'


nunbcr of PHCS s'ere nal


numher oI PHCS in I er'
eirch region was strutil-ied into urban and ruml
conrmun-ities and sinrplc random sample of PHCS
was selected. The nuniber of PHCS to hc selected


lrorn each contnrunily was based on the total
luurber of PHCS in eitch rural and urban
co[rnrunitv. A total of 66 PHCS were selected [iom
urban antl-58 lionr rural areas. Then bkx-k (blo!'ks)
was ftrndomlv sclected tiom the catchmenls areas of
cach selectetl primlty care center and usetl ts
cluster. One hundretl houscholds fiorr urhln PHCS
anrl 50 households ltrrnr rural PHCS wcre selected
lll)nr these bk,--ks. All subjects {mtles antl t'cmales)
of age group of -10-7O'ycars of selected houselrolds
wcri in'ierviewed rnd examined. The study protu--ol
consisted of interviews. clinical examinations.
laborfltory tests. Eleclroclrdiograms (ECGS)- and


measurements. The qtrestionnaire usetl. ittcluded


of possible myocardial infirrction (MI).'' A person-


wd tlefined as having anginal chest pain of
ischcnria if thc clrest pain was typical irt charitcter.
(,1-curred on effbrt (exertional) and relieved by rest


l2 lcads electrtrardiographic tracing was carried
()ut ti)r every participant. Trained prinrary care
physicialls. using rnercr'ry sphysmolnitnon)eters to
ihc nearest 2 mtn. tneasured blo<xl pressure ol'the
subjects. Participauls were seated. nd lhe right ann
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was placc(l ()n lhe tabletoP: lhL'aPProPriate ctrfl size
lv s used. Firt svstolie bltxrd plcssrrte. thc tirst
Korotkoil sound IKl ) was used tlelrttcd as


ppeirrartce ol 2c olic
bl(xxl pressrre. the was
used dafined s Ihc e of
thc sould. Two blo,otl pressutc lneasurements were
take'n with -10 seconds rest in between. The 2
readings werc averagctl. Weight was nteasuted with
ordinary scalcs willr indtxrr clothing on without
slrtrs on to the nearesl 0.1 kg. Height, waist and
hip meilsurenrents werc carried out to the nearest
mm hy using rneasuring titpe. Trained technicians.
under the supcrvision of primary care physicians,
eollected a 20 cc ol- lasting bkxxl ( l2 hour lasting),
in I tubcs ol' lO cc erch. Tubes were immediately
kept irr reliigelatrtt- lirr at least J0 tttinul.cs and tto
morc than -l hours belirre cenlrifugation.
Centrifugalion was carried oul lin 30 minutes at
3(XX) RPM in refrigerated ccntrituger at .l'[.
Plasrna and scrum werc separated and were frozen
t -2(y'C irnnrediatcly. Thesc' sanrplcs were


tr.r)sf)rted lirrz-en in icc to the crxrrdinatiug
latxrratory in the region where they were kePt frozen
at -20([. Al lhe end ol- the sample collection liom
ll p rticipunts in the region, it was trarlst'erred


lroz-en in ice in incubators to the central laboratory
ilt the Collese of Science. King Saud University,
Riyadh. All bio'-hemical parameters were analyzed
on a clinictl an lysis (Konelab, Intelligent
Diagnostics system. Helsinki. Finland). The
instrument was calibraled prior lo analysis using
quality control samplcs provided with the solutions.
Slandard Int.-mational Units (nrnrol/L) was used to
record the results, The intta and inter assay
coefficienls ol' varialion wcre 0.-\clo and 0.'1%.
Electrncardiograms tracings were carried out at the
primary care ccnters by primary care physicians or
trained technicians and werc interpreted by 2
indep€ndent cardiologists fiom the investigator team
according to thc Minnesota Code."' The diagnosis of
previous Ml was based on WHO MONICA Project
(monitoring trends and determinants in
cardiovascular disease)." In ca-se of difference in
readings between them, a third cardiologist opinion
rvas sought. The number of patients who were
diagnosed to have CAD was established in finding
ol- one or morc ol' the following criteria: either
physician's clinical assessrnent of the chest pain as
anginal. previous Ml. or lindings of evidence of
previous MI by ECG.


Thc dala were analyzed using the Stirtis(ical
Package for S<rial Sciences (Version I0.0) on PC.
Bolh univariale and multivariate analysis were
carried out. The lrequency distribulion 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
sanrple. and sub-groups of gender, arca of residence


irnd age groups. A risk assessment model rs


dcveloped usirrg logistic tegressiott.


Besults. Nine hundred and lbrty-tbur subjects
(9.14). out ol 172f2 wcre diagnosed to have CAD.


subjects O.4c/('


gave his Male
iubjects es of
MI than lence
of MI diagnosed by ECG was l.l7o. Male subjects
had signilicantly higher MI than lemale subjects (/,
d.0ml). A total of 5.57.. of the subjects were
diagnoscd lo have CAD. The prevalence of CAD in
nrales and females were 6.6'h and 4.401,. and it was


Qx0.(X)0 | ). The age adjusted
according to Saudi PoPulation
was 5-97o and 4.1o/o. for males


and females and 5.17o as agslEgate. Table 2


discusses the prevalence ol' CAD by residence
(urban/rural) and age groups- The prevalence was
6.20/" in urba,n areas. and 4'h in nsral areas. This
differeuce was stalistically significant (Pd.ffXnl ).
The prevalence was in increasing order from
youngest to eldest groups when considering the ages
of the subjects. These percentages are statistically
different from each other (P<).O(m I ). The overall
percent prevalence of different risk tacloni for CAD
in KSA is shown in Table f . These risk lactors 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<O.fi)O l ). Male gender showed more
risk to have CAD than female (p< O.fi)Ool). The
body mass index (BMI) of patient with CAD had
higher values than patients without CAD (p{.013).
Patients with CAD showed wider waisl
circumference than palients without CAD (P<
0.ffN)l ). Waisrheight ratio was statistically greater
in patients with CAD (p{.ffi6). Systolic and
diastolic bltxrd pressures (BP) were signilicantly
higher in patients wilh CAD than without those of
CAD (p <0.mol ). 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{.0O I ). Mean
tasting blood sugar and serum TG level were
significantly higher in subjects with CAD than
without CAD (pd.m0l). Mean TC level was also
significantly higher in subjects with CAD
(/r.4.034). Mean high density
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CAD srouos (a=O.853).
A -risk 'asiessment model was developed by


loading CAD
statistically sign
variables, nam
circumference,
diastolic BP, ex-smokers, current smokers' fasting
blmd sugar, fasting TG, fasting serum cholesterol
and HDL-C, in bivariate logistic regression analysis.
Tabh 5 shows the final model developed by logistic
rcsrcssion usine'likelihood forward method'.
Se'ven factors, nimely age (OR: 1.02' p4 000I )'
sendcr (OR: 0.770, p<0.ffi01), BMI
p{.014). systolic BP (OR: 1.009'
currcnt smokes (OR:0. 797, r4.01 7)'
sugar (OR: 1.020, f4.027) and fasting TG {OR:
1.082, p{.001), had combined significant
relationship with CAD.


Dircussion. Community based epidemiological
data provide a real assessment of CAD as it is less


encumbered by selection bias observed in clinical


underestimation due to silent ischemia, which is


however, higher than Chinese (2%) and Europeans
(57o).'6r' Nonetheless, it is expected to observe a


dramatic increase in the prevalence of CAD in KSA
over the coming 2 decades due to increasing
prevalence of risk factors. increasing aging
population as better heath care is provided and
change to western lifestyle.


Our data demonstrate an increa-sing prevalence of
CAD with age ranging frcm 1.9%, at ages 30-39
years to 4.6% at 40-49-yea$, 63% at 50-59-years,
and 9.3ok at 60-70-years (pd.finl). These results
are concurring with the reporled increasing
prevalence of CAD with age in the USA as


estimates for men are from 77o at ages zlo-49-years
ao l3%, at 50-59-years, 16% at 60-69-years, and
22%t at 70-79-years. The corresponding estimates
for women are substantially lower than for men: 5.
8, I I , and 149<,.?! Among Indians, an ethnic
population with high existing rate of CAD, the
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Tablc I - Prelalcnce ofangina. Ml and lolrl CAt)


Meb
tr (%)


]'cmrk p vrhtc Tolzl
i t%t a l%l


anBrnir


prtvtuus Ml


ECG
PniYalcnc€ of
prcvious Ml


Tdd CAD


l-{o


11


.lo I


12


(-19)


l0 5)


I:1 (11)


542 (66)


(5.9)


74 (0.t) <)Imr


41 1.1.4) drml


(4 4)


(4.ri) o.7({) &r (4.9)


(o.3) on21 69 (0,{)


(t.l)


(55)


t5.l)Age udjusted
CAD


j CAD wns adjusted on year l4:OH (2(mG) soudi poPularion
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ECG -.le('tnx rd'oEflm
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CAD
prcvalence


Urbilrl


Rur.rl


I17|)1


5s25


122 (6.1t


222 t4l


3{) 19


.t0Jr)


5tt77 111


.{tsli 222


p valu€ <oIIDl


50,_59 3.179 120


6{!70 29t8 170


p valE <)-ml
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t.blG 3 . Prcvalence of risk lacroni tor CAD in KsA.
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HyFEnension ( BP > I 4{Ir'so)
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O+,csity (BMl >3o)


l
13;t*


26cb


t23%
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f9.9E,
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Tria - tasrinS tntlyceridF.. BMI ' h(dy mals indrx


ll6t saudiMcd J 2fixi vol ls(t)) www slnj.org.sl







CAD in Saudi Arabia ... Al-No:ha et ul


prevalence of CAD has bcen affccted by migration
io westem countries. and the rcported figures on


showed that BMI is found to be significantly higher
among patients with CAD compared to subjects
without CAD (BMI=29.1 versus 28.5 kg/m2)
(P=O.O1). It
promoies or
factors predis
events-17r3 Th
with established coronary atherosclerosis, BMI is


associated with acute coronlry
d the risk is increased even at mildly
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. lt is o[ Paramount imporlance to
recognize the metabolic syndrome with its classical
clinical leatures as part of risk assessment for
CAD."' The term metabolic syndrome refers to a
virulent and lethal group of atherosclerotic risk
factors, including dyslipidemia, insulin resistance.
obesity, and hypertension. Dyslipidemia in the
metabolic syndrome is characteriz€d by
hvnertrislvccridemia. low HDL cholesterol, in the
.6i',t"*t " 6t normal or slightly elevated LDL
cholesterol. Guidelines from Adult Treatment Panel


<1.3 mmol/L in women, BP >l3O/85 mm Hg,
fasting glucose > 6.1 mmol/L.r' This syndrome
affecti some 47,OOO,(H peoPle in the USA, placing
them at increased risk for CAD, and has an
estimated age adjusted US prevalence of 23.7?o.12ta
Our data clearly demonstrate a statistically
significant correlation of CAD with
hypertriglyceridemia, elevated total serum
cholesterol, and lower HDl-cholesterol.
Furthermore. other classical risk factorc such as
hypertension and cigaretle smoking are shown in
this study to be significantly associated with CAD
among Saudi patients- Prcvious studies have shown
that elevated serum TC concentration as well as


elevated LDl-cholesterol, Iow HDL cholesterol,
increased totat to HDL cholesterol ratio.


Table 4 - Clinical alrd biochcnic l chrrat'lenstic ol with anr
wilkrul corcnary ndery disease suble_ts


Table 5 - L(ai{ic rcgrcssion of dclerminanl ol coronrry .rnery
dtvase


Variablc:i P valur Odd rario


Age
Gcndcr
BMI
SBP
Currenl smoleni
FBS
F:astrng
triglycerides


0.020
{.261
oJI5
o.fl)9
{t.22'1
o.020
0.079


o (x)l <).(ml I .021


0.0?5 0.014 0-??0
0 u)6 <),(mr 0015
0.002 0.017 l-mg
0 rI95 0.027 0.79'l
0.m9 0.mt I om
0.024 <o.o(nl 1.082


hypertriglyceridemia, hypertension, and smoking are


ciear risk factors for CAD.rs5r It is likely, as stated
earlier, that the metabolic syndrome, considering its
wi gnificant role in the
de Patients. Therefore.
it of the metabolic
syndrome constitutes
prevention of CAD
regression analysis,
been shown in ou
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
westem communities having similar risk factors for
CAD. Therefore. we suggest adopting a national
progmm promoting Primary prevention of CAD in


SE - slandad cror. BMI - Hy mass index
SBP - syslolic blfixl prcssure. FBS - ff,sting bl(I)d sugat


Paramclers Wilholll CAD 2 valuc
(lE16288)


Age (ye,I)
Men (',4 )
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Waist circumfercme
(cm)
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Di:L\rolic BP (mm Hal
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Faslirg blood surgir
(mm{rllL)
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{mmol,/L)
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High dcnsily liF)prolein
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L-ow densiry lipoprorein
(mnlol/L)


5 rLl2.2'l
542 (57..r)
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9Jr)9 i l4.lt:t


0586919.173
t2639 r 20. t8
8033 r r l,r9


I r4 ( r2.l)
t5i ( r6-3)


7--1515 t 4.t698


5A't13!t.6114


2.U 6 i 1.6178


o_9r6810.3r9?


3-ml5l r37r3


,r-5.92 :t I | .52 d.0001
7646 (.16.9) d).m)l


28.5701 5756 0I)13


9r 9l i 1467 <{.trx)l


0578219:43 0.006
78.22 t 10.37 <)Iml


120.881 1742 <).mol
14l8 (8 8) O.ml
2012 (8.8) o-(nl


6.6li4 t t 1.4612 <O.fix)]


5.351611.4832 0.O3.r


r 82551 r.2688 d-(X)Ol


0 94r910.4221 0.024


1.7921I 12r.13 0.85-3


BP bloul prcssure, CAD - coooary anery disease
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irnolernenting str lcgy tarseting children's
schoolteachds its well its molhers at htlme. A


KSA.
In conclusion. the overall prevalence of CAD itt


KSA is 5.57o, a figure midway to those reported ftom
other courtries. Classical risk faclors lbr CAD:


active develoPment of CAD in this
populat s are nceded to change lifestyle
init to mantgement of the metabolic
svndromc. ils prevcnlive method lo reduce


n'lo,litiuhl" risk frrctors lor CAD. A longitudinal
study is nccded lo demollstrate thc ilnpoflanue ol'
re,lue inu rnoJifiable risk factors lbr 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 theWorld 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 establishedmeasurable 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 fromCVD 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 km2, with a
population ofmore than 30million [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 forAssessment 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 toDecember 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 satisfy 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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(i) Only men population 
(ii) Studies were patients with pre-


existing CVD
(iii) No women prevalence was reported


separately


Exclude (n = 85)


Studies included in qualitative
synthesis and data extraction


(n = 61)


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


Records identified through database 
searching


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


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


(i) Duplicate removed (n = 297)


(ii) Children OR adolescent (n = 40) excluded


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 SupplementaryMaterial 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 ≥ 140/90mmHg). The prevalence of
hypertension was reported in seventeen studies. Three were
among university students [22, 25, 28], two were among
employees [36, 37], two otherswere amonghealthy 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 2: Prevalence of hypertension in women (employees, primary care centres, and national studies).
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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 >6.2mmol/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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Figure 4: Prevalence of overweight in women (primary care centres
and national studies).
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Figure 5: Prevalence of obesity in women (primary care centres and
national studies).


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.Themajority 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 diagnosedwith a chronic condition, and being
prehypertensive or hypertensive.Moreover, womenwhowere
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


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 theworld’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 thanmen.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 27.1% 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
6.2mmol/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 womenwas at 7.3%while womenwho
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% inmen and 0.1% in women.
Saudis aged 15 to 64 years whowere smoking shisha increased
from 3.34% to 7.35% 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. Themetabolic 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


syndrome amongmen andwomenwithin 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 womenwas themain 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.


Competing Interests


No conflict of interests was declared.


Acknowledgments


This research was supported by sponsorship provided to
Mashael Alshaikh, by King Saud University, Riyadh, Saudi
Arabia. The Department of Primary Care and Public Health
at Imperial College London is grateful for support from
the National Institute for Health Research (NIHR) Collab-
oration for Leadership in Applied Health Research & Care
(CLAHRC) scheme, the NIHR Biomedical Research Centre
scheme, and the Imperial Centre for Patient Safety and
Service Quality.


References


[1] World Health Organization (WHO), Global Atlas on cardio-
vascular disease prevention and control 2011, http://whqlibdoc.
who.int/publications/2011/9789241564373 eng.pdf.


[2] S. C. Smith Jr., A. Collins, R. Ferrari et al., “Our time: a
call to save preventable death from cardiovascular disease
(heart disease and stroke),” Journal of the American College of
Cardiology, vol. 60, no. 22, pp. 2343–2348, 2012.


[3] R. B. D’Agostino Sr., R. S. Vasan, M. J. Pencina et al., “General
cardiovascular risk profile for use in primary care: the Framing-
ham heart study,” Circulation, vol. 117, no. 6, pp. 743–753, 2008.


[4] T. A. Gaziano, “Reducing the growing burden of cardiovascular
disease in the developing world,” Health Affairs, vol. 26, no. 1,
pp. 13–24, 2007.


[5] S.Mendis, “The contribution of the FraminghamHeart Study to
the prevention of cardiovascular disease: a global perspective,”
Progress inCardiovascularDiseases, vol. 53, no. 1, pp. 10–14, 2010.


[6] World Health Organization (WHO), Prevention of Cardio-
vascular Disease Guidelines for assessment and manage-
ment of cardiovascular risk 2007, http://www.who.int/cardio-
vascular diseases/guidelines/Full%20text.pdf.


[7] T. Karwalajtys and J. Kaczorowski, “An integrated approach
to preventing cardiovascular disease: community-based ap-
proaches, health system initiatives, and public health policy,”
Risk Management and Healthcare Policy, vol. 3, pp. 39–48, 2010.


[8] S. Yusuf, S. Reddy, S. Ounpuu, and S. Anand, “Global burden of
cardiovascular diseases: part I: general considerations, the epi-
demiologic transition, risk factors, and impact of urbanization,”
Circulation, vol. 104, no. 22, pp. 2746–2753, 2001.


[9] W. Almahmeed, M. S. Arnaout, R. Chettaoui et al., “Coronary
artery disease in Africa and the Middle East,”Therapeutics and
Clinical Risk Management, vol. 8, pp. 65–72, 2012.


[10] F. A. Akala and S. El-Saharty, “Public-health challenges in the
Middle East and North Africa,” The Lancet, vol. 367, no. 9515,
pp. 961–964, 2006.


[11] H. F. Abdul Rahim,A. Sibai, Y. Khader et al., “Non-communica-
ble diseases in theArabworld,”TheLancet, vol. 383, no. 9914, pp.
356–367, 2014.


[12] N. Aljefree and F. Ahmed, “Prevalence of cardiovascular disease
and associated risk factors among adult population in the Gulf


region: a systematic review,”Advances in PublicHealth, vol. 2015,
Article ID 235101, 23 pages, 2015.


[13] MOH, Health Statistical Year Book, MOH, 2011.
[14] M. A. Soofi and M. A. Youssef, “Prediction of 10-year risk of


hard coronary events among Saudi adults based on prevalence
of heart disease risk factors,” Journal of the Saudi Heart Associ-
ation, vol. 27, no. 3, pp. 152–159, 2015.


[15] B. Bdeir, I. Farah, and T. Conboy, “Managing cardiovascular
disease: model of care in Saudi Arabia,” European Heart Journal
Supplements, vol. 16, supplement, pp. B96–B98, 2014.


[16] K. F. AlHabib, A. Hersi, H. AlFaleh et al., “Baseline charac-
teristics, management practices, and in-hospital outcomes of
patients with acute coronary syndromes: results of the Saudi
project for assessment of coronary events (SPACE) registry,”
Journal of the Saudi Heart Association, vol. 23, no. 4, pp. 233–
239, 2011.


[17] E. S. Al-Eisa and H. I. Al-Sobayel, “Physical activity and
health beliefs among Saudi women,” Journal of Nutrition and
Metabolism, vol. 2012, Article ID 642187, 6 pages, 2012.
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