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Heart disease risk factors:
prevalence and knowledge in a
primary care setting, Saudi Arabia
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ABSTRACT The prevalence and knowiedge of coronary heart disease risk factors among per-
sons attending South-west Thogbah primary health care centre were assessed. A random sam-
ple of 227 male and female Saudi attendees aged = 18 years was assessed. The prevalent risk
factors were diabetes mellitus (28.2%), obesity (37.9%) and lack of physical exercise (68.3%).
Diabetes mellitus was the most prevalent risk factor among males (55.6%}, while cbesity was the
main one among females (42.3%). Less than half of the sample knew about the risk factors and

preventive measures. Knowledge of risk factors and prevention was significantly associated with
educational level (P < 0.001}.

Prévalence et connaissance des facteurs de risque de cardiopathie dans un établissementde
soins de santé primaires en Arabie saoudite

RESUME La prévalence et la connaissance des facteurs de risque de cardiopathies coronariennes
parmi les personnes fréquentant le centre de soins de santé primaires de Thogbah Sud-Ouest ont
été évaluées. Un échantillon aléatoire composé de 227 saoudiens et saoudiennes agés de 18 ans et
plus se rendant en consultation dans ce centre a été analysé. Les facteurs de risque courants
étaient le diabéte sucré (28,2%), 'obésité (37,9%) et le mangue d'exercice physique (68,3%). Le
diabéte sucré était le facteur de risque le plus fréquent chez les hommes (55,6%;) tandis que I'obésité
était le principal facteur de risque chez les Temmes (42,3%;). Moins de la moltié des personnes com-
prises dans échantillon connaissaient les facteurs de risque et les mesures préventives. La con-
naissance des facteurs de risque et de la prévention était liée de maniére significative au niveau
d’instruction (P<0,001).
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Introduction

Evidence of increased risk of coronary
heart disease {(CHD) with the presence of
specific risk factors has been documented
in previous epidemiotogical studies, such as
the Framingham Heart Study [/], the Multi-
ple Risk Factor Intervention Trial [2] and
others [3]. In Saudi Arabia, improved s0-
cioeconomic conditions in the past two de-
cades have been followed by rapid changes
in the lifestyle of the people brought about
by urbanization and availability of housing,
food and high purchasing power. Conse-
quently, conditions commonly affecting af-
fluent societies, such as CHD, diabetes
mellitus (DM), obesity, cancer and road
tratfic accidents have started to emerge {4].
Published literature has not shown the mag-
nitude of the problem of CHD and risk fac-
tors in Saudi Arabia. Hospital-based studies
have shown that smoking, hypertension
and DM are the common risk factors
among patients with acute myocardial inf-
arction [5—7]. A recent study on CHD mor-
tality in the Eastern Province of Saudi
Arabia, using proportionate mortality ratio,
has shown that 26% of total deaths were
recorded as CHD death comprising 27.0%
of total male and 23.5% of total female
deaths respectively [8]. Several studies
among Saudi populations have shown an in-
creasing prevalence of DM {9-/3], smok-
ing [/4] and obesity [/5]. A recent
national survey showed an increasing prev-
alence of DM, obesity and hypercholestero-
laemia [16].

Knowledge of the causative factors and
methods of prevention of CHD are essential
in order to reduce morbidity and mortality
from them. The objectives of this study were
to determine the prevalence of CHD risk fac-
tors among attendees of the South-west
Thogbah (SWT) primary health care centre
and assess their knowledge of the causes of

CHD and its prevention. The centre is in Al-
Khobar area, Eastern Province, Saudi Arabia.

Subjects and methods

This was a cross-sectional study on Saudi
male and female attendees aged = 18 years at
SWT primary health care centre. The calch-
ment population in 1992-1993 was 24 893,
The centre is the first health care contact
puint for all those living in the catchment
area. The majority of the SWT population are
from the middle and low socioeconomic
classes (in terms of income and educarion).
The average number of attendees of the SWT
centre is 150 per day. With a total of 22
working days per month, the average popula-
tion of attendees is 3300 per month,.

From previous studies, the estimated
prevalence rates of hypertension, DM,
smoking and obesity in Saudi Arabia were
10%, 5%, 30% and 25% respectively. Taking
the highest expected prevalence of smoking
and using the formula for sample size [{7],
the sample of attendees was estimated as
322, ie. n = [(1.96)* x 0.3 x 0.7)/(0.05).
Using the correction factor formula [{7], the
minimum sample size estimated was 249
(about 7.5% of the total monthly attendees).
A sample of 250 attendees (100 males and
150 females) were included using a system-
atic random process and selecting every 15th
attendee, The ratio of male to female attend-
ees in the SWT centre is 1:1.5. The study was
conducted over a period of one month study-
ing about 10 attendees every day.

Data were collected using a structured
questionnaire in Arabic, which was medi-
fied from the American Heart Association of
South-¢cast Pennsylvania hypertensive
screening questionnaire [{/8] and from the
CHD risk factors survey questionnaire used
previously by our Family and Community
Medicine Department [/9]. The question-
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naire for male attendees was administered
by the first author, while the one for fe-
males was administered by a trained female
nurse. CHD risk factors investigated and/or
measured included high blood pressure,
DM, cigarette smoking, obesity, lack of ex-
ercise and family history of CHD. For logis-
tic reasons, plasma cholesterol and
triglyceride levels were not measured. No
attempt was made to determine the pres-
ence or absence of CHD among the studied
subjects.

An educated attendee was defined as one
having one or more years of formal school
education. Knowledge of causes and preven-
tion of CHD were graded as 0 for “don’t
know” and 1 for mentioning at least one ma-
jor risk factor and one preventive method.
One reading of blood pressure (BP) was
made on the right arm using a standard mer-
cury sphygmomanometer in the physician’s
consulting room after the person was seated
for 5 minutes. Systolic pressure was taken as
the level of appearance of the first Korotkoff
sounds and diastolic pressure was taken as
phase 5 of Korotkoft sounds. BP levels were
defined as normal (systolic < 140 mmHg
with diastolic < 90 mmHg), borderline hy-
pertension (systolic 140—-159 mmHg and/or
diastolic 90-94 mmHg), definite hyperten-
sion (systolic 2 160 mmHg and/or diastolic
of 2 95 mmHg) and uncontrolled hyperten-
sion (BP = 160/95 and under treatment).

Weight was measured in kilograms us-
ing a standard beam scale with subjects
barefooted and wearing their usual light
clothes. Weight was recorded to the nearest
100 g. Height was measured in centimetres
on a calibrated height board attached to the
beam scale. Obesity was measured by the
body mass index (BMI) and was classified
as overweight {BMI = 25.0-29.9 kg/m?),
obese (BMI = 30.0-39.9 kg/m?) and mor-
bidly obese (BMI = 40.0 kg/m?). DM was
diagnosed according to the World Health

Organization criteria by measuring blood
glucose values after fasting and 2 hours af-
ter a 75g glucose load. A value of 2 11.1
mmol/l (= 200 mg/dl) 2 hours after the glu-
cose load was considered to be diagnostic
for DM. Smoking was classitied as current
smokers, ex-smokers (having stopped at
least 6 months before)} and non-smokers.
Exercise (leisure time) was classified as
regular (three or more times per week for at
least 20 minutes), irregular (less than three
times per week) and no exercise. Demo-
graphic data and data on medical conditions
of the attendees were validated by review-
ing the family health records. Reliability
was enhanced by pretesting the question-
naire, using one male and one female inter-
viewer, using clear written instructions,
standardizing measurements and training
the female interviewer. Health education,
with the distribution of a booklet, was giv-
en. Those with a diastolic BP > 90 mmHg
were advised to have their BP measure-
ments repeated.

Data were analysed using SPSS. Statisti-
cal tests of significance used were ¥ and ¢
tests. The significance level was taken at 5%.

Results

About 91% (227} of the original sample
were interviewed, comprising 90 males and
137 females. The mean age of the population
studied was 36.1 £ 12.1 years, being 41.5 =
11.2 years for males and 32.5 £ {].4 years
for females. Males were significantly older
than females (” <0.001). The population of
educated males was significantly higher than
that for females (81.1% versus 42.3%; P <
0.001). More than 50% of females were il-
literate.

Table 1 shows the prevalence of risk
factors for CHD among attendees by sex.
The most common risk factors identified
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Table 1 Prevalence of some risk factors for coronary heart disease (CHD) among attendees

by sex
Risk factor Males Females Total
(n=90) (n=137) (n =227)
No. % No. % No. %

Paositive family history of CHD

and/or premature death 2 2.2 7 5.1 9 4.0
Cigarette smoking

Current smoker 28 31.1 0 g 28 12.3

Ex-smoker 23 25.6 0 ] 23 10.1
Hypertension

Definite 5 5.6 7 5.1 12 5.3

Borderline 10 11.1 6 4.4 16 7.0

Uncontrolied 1 1.1 3 2.2 4 1.8
Diabetes mellitus ) 50 55.6 14 10.2 64 28.2
Obesity (BMI > 30 kg/m?) 28 311 58 42.3 86 37.9
Lack of physical exercise 39 43.3 116 84.7 155 68.3
Two or more modifiable risk

factors (smoking, DM,

hypertension, abesity) 25 27.8 19 13.9 44 19.4

were lack of physical exercise, obesity and
NM. DM was the main risk factor in males,
while obesity was the main one in females.
About 19.4% of attendees had two or more
madifiable risk factors with a higher pro-
portion (27.8%) in males.

The prevalence of definite hypertension
did not differ significantly by sex. One-third
of hypertensive patients under treatment
still had uncontrolled blood pressure. The
prevalence of hypertension increased sig-
nificantly with age from 1.3% in those aged
18-29 years to 23.1% in those aged
2 60 years. A similar increase was seen in
both sexes. At age 60 years and above, the
prevalence of definite hypertension was
25.0% in males and 20.0% in females.

Of the current smokers, 29.2% had
been smoking for less than 5 years, 33.3%
for 5-9 years and 37.5% for 10 years or
more. About 43% smoked 11-2( cigarettes

per day while 18% smoked more than 20
cigarettes per day.

Overweight and obesity were highly
prevalent among both males and females
(Table 2). About 7.3% of females were
morbidly obese. Although obesity was
higher in females than males, the difference
was not statistically significant when analy-
sed by age group (< 20 years, 20-34 years,
35-49 years, > 50 years}). More than two-
thirds of attendees did not take any type of
physical exercise. Of those who exercised,
55.6% performed it regularly.

As shown in Tahle 3, less than half of
attendees knew about the causes and pre-
vention of CHD (41.0% and 40.1% respec-
tively). Of the 227 attendees, the main
causes of CHD mentioned were smoking
(17.6%), overeating and obesity (17.6%),
hypertension (7.9%) and lack of physical
exercise (6.2%). DM, a common health
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Table 2 Obesity among attendees by sex

Body mass index Males Females Total
(BMI) (kg/m?) No. % No. % No. %
Less than normal

(BMI = 15.0-19.9) 5 5.6 11 8.0 16 7.0
Normal

(BMI = 20.0-24.9) 20 222 30 21.9 50 22.0
Overweight

(BMI = 25.0-29.9) 37 411 38 27.7 75 33.0
QObese

{BMI = 30.0-39.9) 24 26.7 48 35.0 72 N7
Morbidly obese

(BMI = 40.0) 4 4.4 10 7.2 i4 6.2
Total 90 100.0 137  100.0 227  100.0

problem in the area and a major risk factor,
was mentioned by only 4.0% of attendees;
15% of attendees mentioned two or more
of the causes. Of the 227 attendees, the
main preventive measuras mentioned were
weight reduction (19.8%), cessation of
smoking (18.1%) and exercise (11.0%).
Control of hypertension and DM were men-
tioned by less than 6.0% of attendees (5.7%
and 1.3% respectively), while about 15.0%
mentioned two or maore preventive mea-
sures. There was no significant difference
in knowledge of causes and preventive

measures between males and females,
When knowledge of causes and prevention
of CHD were stratified by age (< 20 years,
20-34 years, 3549 years, 2 50 years), no
statistically significant association was
found.

Table 3 shows knowledge of causes
and prevention of CHD by education level
(illiterate compared with educated). There
was a highly statistically significant associ-
ation between knowledge and education
status of attendees. This association was
also apparent when knowledge of causes

Table 3 Knowledge of causes of coronary heart disease (CHD) and preventive measures

among attendees by education

Knowledge llliterate Educated Total P-value
No. % No. % Nao. % (x? test)
Causes of CHD
Yes 26 28.0 67 72.0 93 100.0 < 0.001
No 7o 52.2 54 478 134 100.0
Preventive measures
Yes 24 26.4 67 736 91 100.0 < 0.001
No 72 52.9 64 471 136 100.0
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and prevention were analysed adjusting for
sex. Knowledge of causes and prevention
of CHD increased with an increasing level
of education.

Discussion

The high prevalence rate of DM and smok-
ing in our study are consistent with a study
in Medina which showed that DM and cig-
arette smoking were significantly more fre-
quent in cases than controls [7]. Similar
results were reported in a study of 264 cas-
es of acute myocardial infarction in the
Eastern Province of Saudi Arabia which
showed that smoking was prevalent in
57%, prior CHD history in 41%, DM in
28% and hypertension in 27% [5]. Analysis
of 100 patients admitted with acute myo-
cardial infarction in Gizan, Saudi Arabia
also showed that the common risk factors
were smoking (73%), hypertension {16%)
and DM (15%) [6].

DM has been reported to be a common
disease in Saudi Arabia, with prevalence
rates ranging from 1.4% 1o 30.0% [9-]3].
The high prevalence of DM in males is con-
sistent with the study by El-Hazmi in Riy-
adh [/3] and with the national survey in the
Eastern Province of Saudi Arabia [/6].
However, the high prevalence of DM in our
study might be due to a real increase in the
disease in this community or to overrepre-
sentation of attendees with chronic diseas-
es. A further study of a large sample might
be needed to clarify this.

The prevalence of hypertension in our
study is consistent with the study by Abu-
Aisha et al. which showed a prevalence rate
of 4.1% and a borderline hypertension rate
of 5.0% [20]. Other studies have shown a
high prevalence of hypertension ranging
from 11.1% [21] to 15.25% [22]. However,
the prevalence rates for Saudi Arabia are

low compared with American rates [23,24].
The increased prevalence of hypertension
with age is consistent with other studies
[20,21].

The prevalence of smoking in this study
was also high. Taha et al. [14], in their study
of the smoking habits of 2264 male students
at King Saud University in Riyadh, found that
37% of'the students smoked and over half of
them smoked more than 15 cigareties per
day. A study in Jordan [25] showed thatin a
sample of 2103 students, the prevalence of
smoking was 16%, and in a sample of 1386
non-students, the prevalence of smoking was
50%. Although in Saudi society smoking
among females is not socially acceptable,
the absence of smoking in females in this
study might be due to underreporting.

The high prevalence of obesity, espe-
cially among females, is consistent with
several studies in Saudi Arabia. The national
survey showed an overall prevalence of
obesity of 16% among males and 24%
among females, with a prevalence of 23%
and 30% among males and females respec-
tively in the Eastern Province [/6]. A study
of 1000 cases of DM in Riyadh showed that
60.8% of female diabetics were obese [26].
In a case—control study conducted at King
Saud University Hospital in Riyadh, the
mean BMI for diabetic patients (27.1 £ 12.1
kg/m?} was significantly higher than that
for controls (24.7 £ 4.7 kg/m?) [15]. In a
study of 300 diabetic Saudi women in the
Eastern Province of Saudi Arabia, 57.0%
were found to be obese (BMI > 30 kg/m?)
[27]. Tn the WHO MONICA project [24],
BMI > 30.0 kg/m?was found in more than
10% of people. To our knowledge, there
have been no studies on physical activity
and heart disease in Saudi Arabia. Qur study
showed a high prevalence of leisure time
physical inactivity. Further studies, of large
samples, are needed to estimate the true
prevalence of physical inactivity.
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This study reflects the poor knowledge
of attendees about CHD. The study also
showed that education was a determining
factor in the acquisition of knowledge. The
fact that educated males had better knowl-
edge of CHD than educated females might
be due to lack of access to health informa-
tion for females. Poor knowledge also re-
flects inadequate health education given by
primary health care services and by the
mass media. The study results were con-
sistent with the statements of the SWT
centre health team that lack of health
awareness is one of the main health-related
problems in the community.

The high prevalence of DM, obesity, hy-
- pertension and fack of exercise in this study
calls for an action plan by the primary health
care team to prevent and control these risk
factors. More effort is needed by the health
team of the centre to improve attendees’
knowledge and promote healthy attitudes
and behaviour. The latter poses a greater
challenge. Furthermore, the primary health

care team should be concerned with early
detection and treatment of DM, hyperten-
sion, obesity and other CHD risk factors.
Health committees could participate in
health education programmes to reduce il-
literacy and tmprove knowledge and atti-
tude of the attendees. These efforts should
be supplemented with community-wide ed-
ucation programmes aimed at schools and
homes. Structured health education pro-
grammes for prevalent health problems
should include ones in CHD. The help of
experts in CHD should also be sought.
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