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Epidemiology of hypertension and
other cardiovascular disease risk
factors in the urban population of
Soussa, Tunisia
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ABSTRACT To illustrate the distribution of hypertension in the community, an epidemiclogical sur-
voy was conducted basod on a roprosentative sample of 957 adults aged 220 years resident in
Soussa, Tunisia in 1895, The prevalence of hypertension according to the new World Health Orga-
nization criteria (systolic blood pressure >140 mmHg and/or diastolic blood pressure >80 mmHg)
was 28.9%. Hypertension was significantly higher in cases with obesity, android obesity and for
nersons aged >40 years. History of diabetes was found in 10.2% of cases, obesity in 27.7%, over-
weight in 56.7%, android cbesity in 36.0% and smoking in 61.4% of men and 4.2% of women.

Epidémiologie de I'hypertension et des autres facteurs de risque de maladies cardio-vascu-
laires dans la population urbaine de Sousse {Tunisie)

RESUME Afin d'illustrer la distribution des cas d’hypertension dans la communauté, une enquéte
&pidémioclogique a é1é réalisée en 1995 sur la base d'un échantillon représentatif composé de 857
adultes 4gés de 20 ans et plus et résidents & Sousse (Tunisie). La prévalence de 'hypertension
selon les nouveaux critéres de I'Organisation mondiale de la Santé {PAS > 140 mmHg et/ou PAD
=00 mmHg) £'élevait 4 28,9%. Lhypertension était considérablement plus élevée dans les cas
associés & une obésité et une obésité androide ainsi que chez les personnes dgées de plus de 40
ans. Des antécédents de diabéte ont été trouvés dans 10,2% des cas, une obésité dans 27,7% des
cas. une surcharge pondérale dans 56.7% des cas. une chésité androide dans 36% des cas et le
tabagisme dans 61,4% des cas chez les hommes et 4,2% chez les femmes.
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Introduction

Hypertension is a major risk factor for car-
diovascular diseases (CVD) {/,2] which
are still the leading causes of death in Euro-
pean and North American societies [3,4]
despite the downward trend observed dur-
ing the past three decades [5—8). Further-
motre, hypertension is a very common
disease and its prevalence varies greatly
within and between countries [9-11].

The epidemiological transition being
observed in developing countries [12], will
lead to an increase in the prevalence of hy-
pertension as a result of increased life ex-
pectancy and the stress of urbanization,
which is growing rapidly in almost all de-
veloping countries [/3].

In Tunisia, little is known about the hy-
pertension distribution in the urban popula-
tion; a few studies have been undertaken in
rural or semiurban populations [74] or de-
signed particulary to assess other CVD risk
factors such as diabetes in the community
[{5]

In order to assess the magnitude of the
problem of hypertension in the community
and to establish a CVD risk-factor profile,
we undertook an epidemiclogical survey in
the urban population of Soussa as the first
step of a comprehensive control pro-
gramme of chronic diseases.

Subjects and methods

The study population was composed of
adults aged 20 years and over who were
resident in the city of Soussa during the
year 1995/1996. We used a two-stage clus-
ter sampling using the lists of districts and
households of Soussa given by the 1994
Census. The sample size required (n =
1225) was calculated according to an esti-
mated prevalence of hypertension of 15%

[13], with a precision of 2% and a confi-
dence level of 95%. The sample size corre-
sponded approximately to 409 households
if we considered an average of three per-
sons aged =20 years per household. We
added about 60 households to compensate
for any refusal to participate, anticipated to
be around 10%-15%. The sampling of 465
households was systematic (1/4) from the
list of districts already chosen systematical-
Iy (1/15) in the city of Soussa and was done
by the Regional Office of the Tunisan Na-
tional Institute of Statistics. The survey was
carried out in Soussa from September to
November 1995.

The study team was composed of a so-
cial worker to sensitize people to the aims
of the study and to encourage their partici-
pation, two physicians for the physical ex-
amination and a dietician to assess food
consumption by a 24-hour recall and fre-
quency questionnaire. The study variables
in the questionnaire included sociodemo-
graphic data, medical history, dietary hab-
its, drinking and smoking habits, and data
from the physical examination. Measure-
ment of blood pressure was done using an
auto-inflate digital electronic monitor
(Spengler, Mistral). The first measurement
was taken after a 15-minute rest in a sitting
position and was followed by two subse-
quent measurements in the middie and at
the end of the interview. The average of the
three measurements was used to assess the
presence or absence of hypertension ac-
cording to two criteria (systolic blood pres-
sure 2 160 mmHg and/or diastolic blood
pressure 2 95 mmHg and systolic blood
pressure = 140 mmgHg and/ or diastolic
blood pressure = 9¢ mmHg). Those with
high bloed pressure were referred to ambu-
latory clinics for confirmation of the diag-
nosis. Diabetes was assessed accordingto a
previous medical history of diabetes: serum
lipids were not measured in this study.
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Weight was measured bare-foot and ex-
pressed in kilograms (kg) and the height
expressed in centimetres; waist and hip
measurements were also expressed in cen-
timetres. The body mass index (BMI) (kg/
m?) was used to define obesity (BMI > 30
kg/m?), overweight (BMI > 25 kg/m?) and
the waist to hip ratio (WHR) was used to
define android obesity (WHR >0.9).
Smoking was assessed using a set of ques-
tions about current and previous tobacco
consumption. Current smokers were those
who smoked regularly and had smoked dur-
ing the previous week of the study.

Data analysis was done by Systat (sys-
tem for statistics, version 3). We used the
chi-squared test, r-test and ANOVA for sub-
group comparison, using the 5% level of
significance.

Results

Among the 465 households sampled, 1346
persons were aged = 20 years. Women rep-
resented 52. 8% and men 47.2% of the total
sample size. We examined 957 persons
with an overall participation rate of 71.1%.
Table 1 gives the sample size, the number
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Table 1 Distribution of persons examined by
age and sex

Ago Sex
(years) Males Females Total
No. % No. % NoO. %

20-29 64 221 154 231 218 228
30-39 58 19.3 180 27.0 2368 247
40-49 55 19.0 121 181 176 184
50-59 39 134 72 108 111 11.6
60-69 37 128 79 118 116 121
=70 39 134 61 91 100 104
Total

examined 290 667 957
Total

sampled 635 71 1346
Participation 45,7 93.8 711

of people examined by age and sex and the
participation rate by sex.

Of the people examined, 180 had blood
pressure levels of 160/95 or higher. The
prevalence of hypertension, as defined by
the cut-off points 160/95, was 18.8% (Ta-
ble 2). There was no statistically significant
difference between men (18.6%) and wom-
en (18.9% ) (x*=0.004, P =0.95). The age
adjusted prevalence for the whole Tunisian

Table 2 Prevalence {%) of hypertension by age and sex according to two blood pressure

criteria
Sex Age (yoars)
20-29 30-39 40-49% 50-59 6069 =70 Total
Blood pressure = 160/95
Males 4.7 8.9 16.4 20.5 40.5 35.9 18.6
Females 2.6 8.9 215 33.3 36.7 442 18.9
Total 3.2 8.9 19.9 28.8 37.9 41.0 18.8
Blood pressure = 140/90
Males 7.8 19.6 29.0 30.7 56.7 56.4 30.0
Females 52 16.1 32.2 52.8 51.9 87.4 284
Total 5.9 16.9 31.2 45.0 53.4 57.0 28.9
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Table 3 Prevalence of hypertension (blood pressure > 160/95) according to other CVD risk

factors
Variable Total Hypertensive Prevalence x2 P
n No. (%)

Age (years)

< 40 454 28 6.2

> 40 503 152 30.2 90.0 < 0.00001
Obesity

Yes 265 92 34.7

No 892 B8 127 60.0 < {.00001
Android obesity

Yes 345 94 27.2

No 612 88 12.7 25.5 < 0.0001
History of diabetes

Yes 98 36 36.7

No 859 144 16.8 22.9

< 0.0001

CVD = cardiovascular disease

population (= 20 years) was 15.6%. Preva-
lence of hypertension increased with age
from 3.2% for 20-30 year olds to 41.0% for
those over 70 years. This trend was statisti-
cally significant (x* = 11542, P <
0.000001). According to the criterion blood
pressure 140/90, the prevalence of hyper-
tension was 28.9% with no statistical dif-
ference between men (30.0%) and women
(28.4%) (Table 2).

The prevalence of hypertension was sig-
nificantly higher in people aged 40 years
and over, people with obesity, people with
android obesity and for people with 2 histo-
ry of diabetes (Table 3).

Before the age of 40 years, the mean
systolic blood pressure was significantly
higher for men (127.3 = 13.7 mmHg) than
for women (122.5 + 14.1 mmHg) (r =3.28,
P =0.001). At or after the age of 40 years,
women had a slightly higher mean systolic
blood pressure (144.0 £ 19.1 mmHg) than
men (142.2 + 20.2 mmHg). This difference
was not statistically significant (¢ = 0.939, P

= (.348). For diastolic blood pressure be-
fore 40 years, there was no statistically sig-
nificant difference between men (75.8 +
13.3 mmHg) and women (75.3 + 12.4
mmHg). However, at or after 40 years,
women had significantly higher diastolic
blood pressure (86.3 = 15.9 mmHg) than
men (82.9+ 14.4 mmHg) (r = 2.25, P =
0.025) (Table 4).

The mean systolic and diastolic blood
pressure increased with weight. The differ-
ence was statistically significant (Table 5).
For people with android obesity, the mean
systolic blood pressure was significantly
higher (139.5 + 20.3 mmHg) than for those
with no android obesity (129.9 = 18.3
mmHg) (£ = 7.45, P <0.0001). The mean
diastolic blood pressure was also signifi-
cantly higher in cases with android obesity
(84.0 £ 15.8 mmHg versus 78.0 £ 13.6
mmHg) (¢ = 6.06, P <0.0001).

History of diabetes was found in 10.2%
of the study population. It was significantly
higher for women (11.5%) than for men
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Table 4 Variation of systolic and diastolic blood pressure with age and sex

Blood pressure (mmHg) <40 years =40 years
Male Female Male Female

Mean SBD = & 127.3 £13.7 122.5"+ 14.1 142.2 1 20.2 144.0 £ 191
Mean DBP + s 75.8 £13.3 75.3 £12.4 829"+ 14.4 86.3 + 15,9
*Statistically significant, P < 0.05
SBP = systolic blood pressure
DBP = diastolic blood preassure
5 = standard deviation
Table 5 Variation of systolic and diastolic blood pressure with weight
Blood pressure Normal weight Overwelght Obase ANOVA

{mmHg) BMI < 25 26 <BMI <30 BMI=30 F P
Mean SBD 126.7 134.7 142.6 60.8 < 0.0001
) z17.4 +18.4 +19.9
Mean DBP 74.8 80.2 88.5 80.0 < 0.00001
+ 8 +12.0 +13.7 +15.7

BMI = body mass index

SBP = systolic biood pressure
DBF = diastolic blood preassure
§ = standard deviation

(7.2%) (P = 0.044) (Table 6). It was also
higher in cases with obesity (17.0% versus
7.7%) (P < 0.0001) and in cases with an-
droid obesity (15.0% versus 7.5% ) (P <
0.0001)

Obesity (BMI = 30 kg/m?) was found in
27.7% of the study population. It was sig-
nificantly higher for women (34.3%) than
for men (12.4%) (P < 0.00001) (Table 6).
Overweight (BMI > 25 kg/m?) was found in
56.7% of the study population. Android
obesity (WHR > 0.9) was found in 36.0%
of the study population. It was significantly
higher for men (49.7%) than for women
(30.1%) (P < 0.00001) (Table 6).

Smoking was reported in 21.5% of the
study population. It was significantly high-
er for men (61.4%) than for women (4.2%)
(P < 0.000001)(Tablé 6).

Discussion

Hypertension is a major CVD risk factor,
but there is a scarcity of data on its epidemi-
ology in an urban population that is shifting
from communicable to noncommunicable
diseases. Urbanization is expected to raise
the morbidity related to unhealthy lifestyles
such as cardiovascular diseases and their
risk factors [3,76].

The participation rate in this study
(71.1%) was acceptable for a household
survey, when people need to be at home to
be examined. This explains why the partici-
pation rate was lower for men {(45.7%) than
for women (93.8%); men are more likely to
work outside the home and are less able to
take time off work in order to participate in
a study, However, the sample examined was
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Table 6 Prevalence ( %) of cardiovascular disease risk facters by age group and sex

Age group Sex Risk factors
(years) Hypertension Diabetes Cbesity Android Smoking
=160/95 obesity
20-29 M 4.7 3.1 4.7 26.5 60.9
F 2.6 2.6 11 1.7 2.6
Total 3.2 27 9.2 18 19.7
30-39 M 8.9 1.8 14.3 41 73.2
F 8.9 6.1 27.8 25 8.3
Total 8.9 5.0 246 28.8 23.7
40-49 M 16.4 9.0 12.7 680.0 83.6
F 215 12.4 44.6 26.4 2.5
Total 19.9 1.3 34.7 36.9 21.6
50-59 M 20.5 7.7 17.9 61.5 69.2
F 33.3 16.6 61.1 44.4 1.4
Total 28.8 13.5 45.9 50.4 25.2
60-69 M 40.5 216 24.3 70.3 459
F 36.7 228 531 50.6 25
Total 379 22.4 43.9 56.9 16.4
=70 M 35.9 5.1 5.1 53.8 48.7
F 442 27.9 36.0 55.7 49
Total 41.0 19.0 24.0 55.0 22.0
M 18.6 7.2 12.4 49.7 61.4
Total NS s 8 S S
F 18.9 11.5 34.3 30.1 4.2
Total _ 18.8 10.2 27.7 36.0 21.5

S = significant NS = not significant
homogeneous for age group and sex (Table
1) and the distribution of those who were
not examined was similar to that of those
who participated in the study.

The study showed that the Tunisian ur-
ban population had a hypertension preva-
lence of 18.8% (criterion limit 160/95) or
28.0% (criterion limit 140/80). Hyperten-
sion prevalence was significantly higher for
people with obesity and android obesity. In
fact, there is overwhelming evidence that
obesity and hypertension are linked | 17—
20]. The high level of obesity {27.7%) and
android obesity (36.0%) found in our study
might explain the high prevalence of hyper-

tension. Furthermore, many screened hy-
pertensive patients were unaware of their
condition. This emphasizes the need for hy-
pertension screening in primary health
care, which is now very accessible in Tuni-
sia, even in rural areas.

Since hypertension is a major risk factor
for CVD, its control in the community
should be integrated into a comprehensive
preventive programme for CVD control, as
has been done in countries with high CVD
mortality [21,22]. The basic principle is
that diseases with common risk factors re-
quire common preventive strategies. The
preventive strategies should be based on a
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heaith education programme that promotes
healthy lifestyles, by improvement of di-
etary habits, eradication of tobacco use, in-
creased physical activity and alleviation of
deleterious psychosocial factors related to
cardiovascular disease [23,24].

The results of the present study indicate
the need to plan and implement actions on

prevention, detection and treatment of hy-
pertension as a part of a comprehensive
programme of CVD control in the commu-
nity. Only a comprehensive strategy based
upon the public health approach described
in the Victoria Declaration [23] will we be
able to stem the increasing prevalence of
CVD risk factors in Tunisia.
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