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Hypertension among Tunisian adults: results of the

TAHINA project

Habiba Ben Romdhane!, Samir Ben Alil, Hajer Skhiri!, Pierre Traissac?, Souha Bougatefl, Bernard Maire?,

Francis Delpeuch? and Noureddine Achour!

We performed a national survey to determine the prevalence, awareness, treatment and control of hypertension, one of the
main cardiovascular risk factors, among the adult population in Tunisia. A total of 8007 adults aged 35-70 years were included
in the study. Blood pressure (BP) measurements were taken by physicians with a mercury sphygmomanometer, and standard
interviewing procedures were used to record medical history, socio-demographic and cardiovascular disease (CVD) risk
factors. Hypertension was defined as a systolic BP > 140 mm Hg and/or diastolic BP >90 mm Hg or current treatment with
antihypertensive drugs. The prevalence of hypertension was 30.6%, higher in women (33.5%) than in men (27.3%). Multiple
logistic regression analyses identified a higher age, urban area, higher body mass index, type 2 diabetes and family history of
CVD as important correlates to the prevalence of hypertension. Only 38.8% of those with hypertension were aware of their
diagnosis, of which 84.8% were receiving treatment. BP control was achieved in only 24.1% of treated hypertensive persons.
Women were more aware than men (44.8 vs. 28.8%), but the rates of treatment and control of hypertension did not differ
between the two genders. Higher age, being female, lower education level and urban area emerged as important correlates of
hypertension awareness. The study highlights the hypertension problem in a middle-income developing country. There is an
urgent need for a comprehensive integrated population-based intervention program to ameliorate the growing problem of

hypertension in Tunisians.
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INTRODUCTION
Hypertension is as prevalent in many developing countries as in the
developed world.! More than a quarter of the world’s adult population
is already hypertensive, and this number is projected to increase to
1.56 billion people by 2025.2% Hypertension remains the major
treatable risk factor for cardiovascular disease (CVD), which is
responsible for 30% of all deaths worldwide.*> A large number of
clinical trials have shown that tight control of blood pressure (BP) can
considerably reduce cardiovascular risk®’ and sequelae such as stroke,
myocardial infarction, sudden cardiac death, peripheral vascular
disease and renal insufficiency.8-10

Tunisia is among several developing countries facing an epidemio-
logical transition with associated increases in chronic disease. This
transition has been compounded by powerful environmental and
behavioral changes, including adopting new dietary habits and a
sedentary lifestyle, the stress of increasing urbanization and the
associated working conditions, all leading to increases in major
CVD risk factors.!! Increases in CVD risk factors, notably the
emergence of increased hypertension and related complications in
developing countries, are generally following the same patterns as
those identified in the developed world.!

Although the exact causes and mechanisms of hypertension are not
known, it is generally believed that both genetic'>!® and environ-
mental factors, such as dietary salt, adiposity, cigarette smoking and
mental stress were involved in determining the levels of BP and the
prevalence of hypertension.!*1® Knowledge of the prevalence of
hypertension and the extent to which it is being detected, treated
and controlled are essential to understand the magnitude of the
problem and how well it is being addressed. In Tunisia, there were
limited data about the prevalence of hypertension,'”!8 with no
national estimates and no information about the levels of awareness,
treatment and control of hypertension. We therefore carried out this
study to estimate the prevalence, awareness, treatment and control of
hypertension. We also examined the association of socio-demographic
characteristics and known risk factors for high BP on the prevalence,
awareness, treatment and control of hypertension in a general
population.

METHODS

Study population

We performed a large nationally representative survey in the entire population.
The survey conducted in Tunisia was integrated in a collaborative project
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funded by the European Commission to study epidemiological Transition and
Health Impact in North Africa. The survey was cross-sectional from April 2004
to September 2005 and the target population was adult men and women
between the ages of 35-74 years. A nationally representative, stratified, two-tier
cluster sample of households was selected according to the seven administrative
regions of Tunisia. The sampling frame was derived by the Tunisian National
Institute of Statistics from the database of the 2004 census of the population; in
each stratum 47 census districts were selected, with a probability proportional
to size in number of eligible households (that is featuring at least one 35-74
year old household resident). At the second stage, 25 eligible households were
sampled in each district; then for each household, all household residents from
the targeted age range were to be included during the implementation of the
field survey. The overall response rate was 79.5%, rates were generally lower in
urban than rural areas. All applicable institutional and governmental regula-
tions concerning the ethical use of human volunteers were respected during this
study. The protocol of the survey was reviewed and approved by the Ministry of
Health and the Tunisian National Council of Statistics (visa no 5/2005). After
being thoroughly informed on the purpose, requirement and procedures of the
survey, all participants gave their free informed consent.

During the home visit, the physicians had to complete the questionnaire,
and to measure the arterial BP, weight and height. Information on socio-
demographic characteristics including age, gender, education, occupation,
living situation as the area, the housing, having a partner, family size and
health insurance, cigarette smoking, alcohol consumption, and family medical
history of CVD and stroke was collected. The interview included questions
related to the diagnosis and treatment of type 2 diabetes and hypertension.
Information on the awareness of, and drug treatment and lifestyle modification
for, hypertension was also obtained.

Education was classified into four categories: level 0, illiterate; level 1, low-
level education (<6 years of schooling); level 2, intermediate-level education
(7-13 years of schooling); and level 3, higher education (>14 years of
schooling). Regarding smoking, individuals were classified based on whether
the responds was a non-smoker, an ex-smoker or a current smoker. Those who
were smoking at the time of the examination were defined as current smokers
and those who had smoked in the past but no longer smoke were defined as
ex-smokers. In all subjects, height and weight were measured in light clothing and
body mass index was calculated as body weight (kg) divided by the square of
the height (m?). Obesity was defined as body mass index >30kgm™2
according to the World Health Organization.!®

BP measurement
BP measurements were done by trained physicians using a standardized
mercury sphygmomanometer after the subject had rested for at least 5min
in a seated position. Two separate readings were taken at least three minutes
apart. The average of the two readings was used to classify hypertension status.
Hypertension was defined as an average systolic BP (SBP) >140 mm Hg, an
average diastolic BP (DBP) >90 mm Hg, and/or self-reported current treat-
ment for hypertension with antihypertensive medication.?’ Awareness of
hypertension was defined as self-report of any prior diagnosis of hypertension
by a health care professional among the population defined as having
hypertension. Treatment of hypertension was defined as use of a prescription
medication for management of high BP at the time of the interview. Control of
hypertension was defined as pharmacological treatment of hypertension associ-
ated with an average SBP <140 mm Hg and an average DBP <90 mm Hg.
We classified BP according to the Sixth Joint National Committee on
prevention, detection, evaluation and treatment of high BP2° This classification
defines four categories of BP: optimal (SBP <120 and DBP <80), normal
(SBP <130 and DBP < 85), high-normal (SBP 130-139 and DBP 85-89), the
forth category defined as hypertension was divided in three stages, Stage I (SBP
140-159 or DBP 90-99), Stage II (SBP 160-179 or DBP 100-109) and Stage III
(SBP >180 or DBP >110). Our study protocol conforms to ethical guidelines
of Helsinki declaration.

Statistical analysis
All statistical analyses were conducted using the SPSS 11.5 (SPSS, Chicago, IL,
USA) statistical package. Continuous variables are presented as means values
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*+s.d. The prevalence of hypertension and the frequencies of awareness,
treatment and control were assessed on the basis of 10-year age groups.
Differences in baseline characteristics between groups were analyzed by
Student’s t-test and y? test for continuous variables and categorical variables,
respectively. We calculated odds ratio together with their 95% approximate
confidence intervals as estimators of the relative risk of hypertension for various
characteristics of the study population. Univariate logistic regression analyses
were used to determine crude odds ratio. To study the association of selected
socio-demographic factors and other risk factors with the prevalence of
hypertension, we performed a multivariate logistic regression model with
hypertension status as the dichotomous outcome (dependent variable) and
with age, gender, educational level, marital status, residence area, smoking,
obesity, diabetes mellitus and family history of CVD as the independent
variables. Additionally, we performed a multivariate logistic regression analysis
to investigate the factors associated with increased awareness of hypertension
among individuals identified as hypertensive in our survey. The significance
threshold was set at P<0.05.

RESULTS

Sample characteristics

Descriptive characteristics of the study population are given in Table 1.
The mean age of the sample was 49.6+9.7 years. There was no
significant difference in mean age between men and women
(49.519.6 years vs. 49.6+9.8 years, respectively). The mean body
mass index of the study population was 27.1 + 7.2 kg m~2, higher in
women than in men (28.4 +8.5kgm™2 vs. 25.2 + 4.3kgm™2). About
40% of the population was illiterate; the rate of illiteracy was higher in
women than in men (57 vs. 24.5%). Generally, men had higher
education levels than women: 10.7% of men and 3% of women
were classified in the highest educational groups. The majority (94.3%
of men and 82.7% of women) had a partner, and the proportion of
widowed or divorced was higher among women (14.3%) than among
men (2.6%). 16.8% had national insurance, 45.1% had private
insurance and 38.1% had no health insurance. Smoking rate was
20% (46.0% in men vs. 1.1% in women, P<0.001) and that of self-
reported diabetes was 6.4%. More than one-fourth of the sample
(26.8%) had obesity (36.1% in women vs. 14.4% in men, P<0.001)
and 12.1% had a family history of CVD.

Prevalence of hypertension

Table 2 displayed the estimated hypertension prevalence by
socio-demographic characteristics. Overall, 30.6% of the adults,
35-74 years old had hypertension. The prevalence of hypertension
was higher among women (33.1%) than in men (27.3%) (P=0.002)
and rose with age for both men and women, but the increase with age
was more important in women. Hypertension was more prevalent
among the illiterate group in comparison with the lower and
intermediate or higher education level groups, and this association
was clearly pronounced among women. A greater prevalence of
hypertension was observed in urban area (32.3%) as compared with
the rural area (28.3%), and that was true for men and for women.
Hypertension was more prevalent among widowed/divorced subjects
(41.3%) compared with those married (29.6%) or single (22.7%). The
prevalence of hypertension was significantly higher in men and
women who were obese (46.3 vs. 24.9%), diabetic (62.7 vs. 28.3%)
or reported a family history of CVD (33.8 vs. 30.1%) compared with
those without these risk factors. However, current smokers had less
hypertension rate (22.8%) than did ex-smokers (33.5%) and
non-smokers (32.5%). In all population, except for education, the
difference in the prevalence of hypertension remained statistically
significant for other studied risk factors when adjusting for age
(data not shown).
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Table 1 Descriptive characteristics of the study population

Table 2 Prevalence of hypertension by socio-demographic and
various CVD risk factors

All population Men Women
(h=8007) (n=3417) (n=4590) All population Men Women
Age 1 (%) n (%) n (%) n (%)
35-44 3153 (39.4) 1384 (40.5) 1769 (38.5)  Overall age (vears) 2428 (30.6) 920 (27.3) 1508 (33.1)
45-54 2612 (32.6) 1077 (31.5) 1535 (33.4) 35-44 473 (15.1) 219 (16.0) 254 (14.5)
55-64 1405 (17.5) 581 (17.0) 824 (18.0) 45-54 791 (30.6) 279 (26.3) 512 (33.6)
65-74 837 (10.5) 375(11.0) 462 (10.1) 55-64 670 (48.1) 231 (40.3) 439 (53.5)
Mean £s.d. (years) 49.6+9.7 49.6+9.8 49.5+9.6 65-74 494 (59.3) 191 (51.1) 303 (66.0)
BMI (kgm~2) 27.1+7.2 252+43 28.4+8.5 P-value <0.001 <0.001 <0.001
SBP (mm Hg) 127+19.7 126.2+17.6 128.5+21.0
DBP (mm Hg) 76.1+12.2 75.7+11.7  76.4+125  Eaucation level
Iliterate 1293 (37.8) 267 (32.4) 1026 (39.5)
Education level n (%) Lower/intermediate 999 (25.0) 565 (25.0) 461 (24.9)
llliterate 3443 (43.1) 833 (24.5) 2610 (57.0) Higher 125 (25.4) 82 (29.5) 16 (16.3)
Lower/intermediate 4036 (50.6) 2204 (64.8) 1832 (40.0) P-value <0.001 <0.001 <0.001
Higher 501 (6.3) 365 (10.7) 136 (3.0)
Residence area
Residence area n (%) Urban 1479 (32.3) 567 (28.5) 912 (35.2)
Urban 4635 (57.9) 2022 (59.2) 2613 (56.9) Rural 949 (28.3) 353 (25.5) 596 (30.3)
Rural 3372 (42.1) 1395 (40.8) 1977 (43.1) P-value <0.001 0.04 <0.001
Marital status n (%) Marital status
Single 238 (3.0) 104 3.1) 134 (2.9) Single 54 (22.7) 13 (12.5) 41 (30.6)
Married 6974 (87.7) 3206 (94.3) 3768 (82.7) Married 2050 (29.6) 872 (27.5) 1178 (31.5)
Widowed/divorced 742 (9.3) 89 (2.6) 653 (14.3) Widowed/divorced 303 (41.3) 31 (35.6) 272 (42.0)
P-value <0.001 0.001 <0.001
Health insurance coverage n (%)
None 2743 (38.1) 1055 (34.0) 1688 (41.3)  Smoking status
National 1208 (16.8) 591 (19.0) 617 (15.1) Current smoker 362 (22.8) 349 (22.6) 13 (27.1)
Private 3246 (45.1) 1460 (47.0) 1786 (43.7) Ex- smoker 276 (33.5) 265 (33.0) 11 (52.4)
Non-smoker 1743 (32.5) 299 (29.7) 1444 (33.2)
Smoking status n (%) P-value <0.001 <0.001 0.11
Current smoker 1605 (20.0) 1542 (46.0) 48 (1.1)
Ex- smoker 835 (10.4) 804 (24.0) 21(0.5) Obesity
Non-smoker 5400 (67.4) 1006 (30.0) 4354 (98.4) Yes 960 (46.3) 220 (46.0) 740 (46.4)
Obesity n (%) 2084 (26.8) 480 (14.4) 1604 (36.1) No 1416 (24.9) 683 (23.9) 733 (25.9)
Self-reported diabetes n (%) 513 (6.4) 202 (5.9) 311 (6.8) P-value <0.001 <0.001 <0.001
Family history of CVD n (%) 965 (12.1) 397 (11.7) 568 (12.4)
Abbreviations: BMI, body mass index; CVD, cardiovascular disease; DBP, diastolic blood Self-reported diabetes
pressure; SBP, systolic blood pressure. Yes 319 (62.7) 103 (51.8) 216 (69.7)
No 2091 (28.3) 809 (25.7) 1282 (304)
o o . . . P-value <0.001 <0.001 <0.001
The results of multivariate logistic regression analysis that examined
the cross-sectional correlates of hypertension are presented in ily history of CVD
Table 3. A higher body mass index, oldest age, urban area, type 2 Yes 323 (33.8) 127 (32.3) 196 (34.9)
diabetes and family history of CVD were associated with increased No 2085 (30.1) 784 (26.5) 1301 (32.7)
odds of being hypertensive. Gender, education level, marital status and Pvalue 0.01 0.01 0.01

smoking were not associated with the prevalence of hypertension.

BP distribution

Gender- and age-specific estimates of the distribution of BP are
presented in Table 4. Overall, 57.2% of men and 53.2% of women
had optimal or normal BP (SBP <130 and DBP <85), whereas
17.5% of men and 16.6% of women had high normal BP. The
prevalence of stage I, II, and III hypertension was 16.8, 6 and 2.5%
in men and 18.3, 8 and 4% in women, respectively.

Awareness, treatment and control of hypertension

The percentages of participants with hypertension who were aware of
their hypertensive status, who were being treated with antihyperten-
sive medications and who had their hypertension controlled are

Abbreviation: CVD, cardiovascular disease.

shown in Table 5. The general rate of awareness was 38.8% higher
in women (44.8%) than in men (28.8%), increasing with age in both
genders. Urban residents (40.8%) were more aware than rural resi-
dents (35.6%). Among those who were aware of their hypertension
status, 84.8% had reported that they were treated. The rate was similar
for men (85.3%) and women (84.6%) and increased with age for both
genders. Hypertensive individuals in urban areas were more treated
than those in rural areas. Among treated hypertensives, only 24.1%
had achieved control of their BP to <140/90mmHg with no
differences noted by gender or area of residence.

Hypertension Research
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Table 3 Crude and adjusted odds ratio of hypertension by socio-
demographic and various CVD risk factors

Unadjusted? Adjustea®
OR (95%Cl) P-value? OR (95%CI) P-value®

Age (years)

35-44 1 1

45-54 2.47 (2.17-2.81) <0.001 2.29 (2.00-2.63) <0.001

55-64 5.19 (4.49-5.99) <0.001 4.73 (4.01-5.75) <0.001

65-74 8.16 (6.89-9.67) <0.001 7.61 (6.23-9.29) <0.001
Gender

Men 1 1

Women 1.31(1.19-1.45) <0.001 1.00(0.84-1.18) 0.96
Education level

Higher 1 1

Lower/intermediate 1.78 (1.44-2.21) <0.001 1.02 (0.79-1.32) 0.84

Iliterate 0.98 (0.79-1.21) 0.86 0.87(0.68-1.11) 0.27
Residence area

Rural 1 1

Urban 1.20 (1.09-1.33) <0.001 1.13(1.01-1.27) 0.03
Marital status

Single 1 1

Married 1.43(1.05-1.95) 0.02 1.16(0.82-1.63) 0.39

Widowed/divorced  2.41 (1.72-3.37) <0.001 1.15(0.78-1.68) 0.46
Smoking status

Current smoker 1 1

Ex- smoker 1.70 (1.41-2.05) <0.001 1.10(0.90-1.36) 0.32

Non-smoker 1.63(1.43-1.86) <0.001 1.08 (0.89-1.31) 0.40
Obesity

No 1 1

Yes 2.59(2.33-2.88) <0.001 2.83(2.50-3.20) <0.001
Self-reported diabetes

No 1 1

Yes 4.24 (3.52-5.11) <0.001 2.46 (2.00-3.20) <0.001
Family history of CVD

No 1 1

Yes 1.18(1.03-1.37)  0.019 1.87(1.33-2.62) <0.001

Abbreviations: Cl, confidence interval; CVD, cardiovascular disease; OR, odds ratio.

AUnivariate logistic regression.

PMultivariate logistic regression analysis including hypertension as dependent variable and age,
gender, educational level, residence area, marital status, smoking, obesity, diabetes and family
history of CVD as independent variables.

The results of multivariate logistic regression analyses examining
the association of selected variables with awareness of hypertension
status are presented in Table 6. A higher age, being female, a lower
education level and an urban area were positively associated with
increased awareness of hypertension.

DISCUSSION

Transition and Health Impact in North Africa was the first study to
assess CVD risk factors and document the prevalence, awareness,
treatment and control of hypertension in a nationally representative
sample of residents of Tunisia, an Eastern Mediterranean country
experiencing a crucial epidemiologic transition. Nearly 31% of the
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country’s residents were found to have prevalent hypertension. This
rate exceeds that reported in other developing countries in the region
(for example, Egypt (26.3%), Cameroon (15%), Ghana (29.4%)),2!-23
as well as that reported in developed countries in Asia (for example,
China (20%), Pakistan (20.7%), Saudi Arabia (26.1%), Malaysia
(27.8%)).24%7 The rate remains lower than that in the developed
countries of Europe (for example, Italy (38%), United Kingdom
(42%), Spain (47%), Romania (44.9%), Germany (55%)) and the
United States (56%)).252° Our findings further substantiate the results
of sustained and integrated economical, social and health development
in Tunisia. There is variability in the global prevalence of hyperten-
sion. This heterogeneity has been attributed to several factors, includ-
ing urbanization with its associated changes in lifestyle, racial ethnic
differences, nutritional status and birth weight.29 The differences in
prevalence between ethnic groups could be attributed also to their
genetic makeup and/or different socio-environmental factors. When
examining the data in the literature, we note the heterogeneity of
different studies with regard to the sampling method (stratified sam-
pling or selection during clinical visits), age of subjects enrolled, number
of visits for the measurements of BP, adaptation of cuff size for the arm
circumference or the period of time when the survey has been done.

Similar to other studies, 22420 our results demonstrated that
hypertension was more prevalent among women than men and
increased with age for both genders, though the increase was more
pronounced among women than men. Hormonal factors, postmeno-
pausal weight gain, and a different risk profile might account for the
higher age-specific prevalence rates of hypertension among women
compared with men. In contrast to our study, other studies have
reported that the prevalence of hypertension was higher in men than
in women.»?7

In regard to the area of residence, hypertension was more prevalent
in the urban area compared with rural area. Several studies from
different continents have documented the higher prevalence of hyper-
tension in the urban vs. rural population.>?>30 Urbanization often is
associated with increased income and adoption of an unhealthy
lifestyle. With urbanization and increased income, there is a desire
for modern conveniences, such as the adoption of unhealthy food
habits with the transition from traditional rural diets (with a low
glycemic index and a higher fiber content) to a diet rich in salt,
saturated fats and poor-quality carbohydrates (such as fast foods).?’
An increased psychological stress, which is inevitable with urbaniza-
tion, also is associated with hypertension. Our findings generally
confirm those of other studies where hypertension prevalence was
associated with lower education, unmarried, obesity, diabetes and
family history of CVD.?7:31:32

Our findings importantly document low awareness of hypertension
among those with elevated BP. In our study, only 38.8% reported
having been told by a health care provider that they had high BP.
Comparison with other developing countries is variable with some
reporting higher awareness rates (for example, Sub-Saharan Africa
(40%), China (42.6%) and India (54%)) and others with lower
awareness rates (for example, Malaysia (34.6%), Pakistan (35%),
Egypt (37.5%)).2%° Subgroup analyses demonstrated that women
were more aware of their hypertensive status than men, a finding that
was consistent in surveys in other countries.?¥?” This finding is
probably related to the better access of women to the health care
centers. Women generally frequent health care facilities at a higher
rate than do men. Awareness of hypertension increased with age in
both genders. Rural residents with hypertension in our sample
were less likely than urban residents to be aware of their condition.
An explication of the higher rate of hypertension awareness observed
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Table 4 Distribution of subjects by systolic and diastolic blood pressures, gender and age

Normotensive or controlled hypertensive Hypertensive
Optimal Normal High normal Stage | Stage Il Stage 111
SBP (mm Hg) <120 <130 130-139 140-159 160-179 > 180
DBP (mm Hg) <80 <85 85-89 90-99 100-109 >110
Gender Age (years) N % % % % %
Men
35-44 1356 30.4 38.6 15.5 12.2 2.5 0.8
45-54 1052 24.5 325 18.7 15.0 6.9 2.3
55-64 567 16.4 27.3 18.7 24.3 9.0 4.2
65-74 369 14.6 20.6 19.2 27.4 11.9 6.2
Total 3344 24.4 32.8 17.5 16.8 6.0 2.5
Women
35-44 1747 40.3 334 12.8 10.2 2.7 0.6
45-54 1509 229 26.6 19.4 19.4 8.3 3.4
55-64 815 11.8 20.2 19.4 26.5 12.6 9.4
65-74 465 6.4 17.5 17.3 30.9 18.4 9.4
Total 4527 26.0 27.2 16.6 18.3 8.0 4.0

Abbreviations: DBP, diastolic blood pressure; SBP, systolic blood pressure.

Table 5 Prevalence rates of awareness among hypertensives, of treatment among aware, and of control among treated by socio-demographic

factors

All population

Men Women

Aware n (%)

Treated n (%) Controlled n (%) Awaren (%) Treated n(%) Controlled n (%) Awaren (%)

Treated n (%) Controlled n (%)

Overall age (years) 941 (38.8) 798 (84.8) 189 (24.1) 265 (28.8) 226 (85.3) 60 (27.5) 676 (44.8) 572 (84.6) 129 (22.8)
35-44 92 (19.5) 65 (70.7) 22 (34.4) 28(12.8) 19(67.9) 6 (31.6) 64 (25.2) 46 (71.9) 16 (35.6)
45-54 282 (35.7) 227 (80.5) 62 (27.6) 74 (26.5) 59 (79.7) 22 (37.3) 208 (40.6) 168 (80.8) 40 (24.1)
55-64 319 (47.6) 277 (86.8) 52 (19.3) 81 (35.1) 73(90.1) 12 (17.6) 238 (54.2) 204 (85.7) 40 (19.8)
65-74 248 (50.2) 229 (92.3) 53 (23.6) 82(42.9) 75(91.5) 20 (27.8) 166 (54.8) 154 (92.8) 33 (21.6)
P-value <0.001 <0.001 0.03 <0.001 0.006 0.09 <0.001 <0.001 0.14

Education level
lliterate 575 (44.5) 493 (85.7) 102 (20.8) 84 (31.5) 75(8.3) 14 (19.2) 491 (47.9) 418 (85.1) 88 (21.1)
Lower/intermediate 317 (31.7) 263 (83.0) 72 (28.5) 142 (25.9) 117 (82.4) 34 (30.4) 175 (38.8) 146 (83.4) 38 (27.0)
Higher 48 (38.4) 42 (87.5) 15 (36.6) 39(39.4) 34(87.2) 12 (36.4) 9 (34.6) 8 (88.9) 3(37.5)
P-value <0.001 0.47 0.01 0.01 0.34 0.11 0.003 0.81 0.21

Residence area
Urban 603 (40.8) 524 (86.9) 133 (26.0) 168 (29.6) 147 (87.5) 46 (32.9) 435 (47.7) 377 (86.7) 87 (23.5)
Rural 338 (35.6) 274 (81.1) 56 (20.5) 97 (27.5) 79 (81.4) 24 (17.9) 241 (40.4) 195 (80.9) 42 (21.5)
P-value 0.01 0.01 0.08 0.48 0.18 0.01 0.006 0.04 0.01

Marital status
Single 18 (33.3) 12 (66.7) 4 (36.4) 4 (30.8) 3(75.0) 1 (50.0) 14 (34.1) 9 (64.3) 3(33.3)
Married 764 (37.3) 643 (84.2) 157 (24.7) 252 (28.9) 215 (85.3) 56 (26.8) 512 (43.5) 428 (83.6) 101 (23.7)
Widowed/divorced 148 (48.8) 133 (89.9) 28 (21.4) 7 (22.6) 6 (85.7) 3 (50.0) 141 (51.8) 127 (90.1) 25 (20.0)
P-value <0.001 0.02 0.46 0.73 0.84 0.35 0.01 0.01 0.52

in urban residents is that health care centers and medical doctors tend
to be concentrated in urban area. Moreover, in rural area community
clinics are staffed by young doctors, who do a mandatory one-year
service and they are likely to be less experienced in the proper
management of hypertension.

Of those who were aware, a high proportion (84.8%) reported
taking medication for treatment of their hypertension though only

24.1% had achieved BP control to <140/90mm Hg as a result of
treatment. Rates of treatment and control of hypertension did not
differ among the two sexes. Several explanations for the low rate of
controlled hypertension can be considered in the Tunisian context.
First, hypertensive subjects don’t pay attention to diet. Salt intake,
obesity and sedentary lifestyle are common among hypertensive
patients as well as in general population.'*31*3 Second, patients may

Hypertension Research



Hypertension among Tunisian adults
H Ben Romdhane et al

346

Table 6 Crude and adjusted odds ratio of awareness of having
hypertension by socio-demographic factors

Unadjusted® Adjusted®
OR (95%Cl) P-value? OR (95%Cl) P-value®

Age (years)

35-44 1 1

45-54 2.29(1.75-3.00) <0.001 2.20(1.67-2.89) <0.001

55-64 3.76 (2.86-4.94) <0.001 3.71(2.77-4.96) <0.001

65-74 4.17 (3.13-5.56) <0.001 4.36(3.17-6.00) <0.001
Gender

Men 1 1

Women 2.00(1.68-2.39) <0.001 2.05(1.67-2.51) <0.001
Education level

Higher 1 1

Lower/intermidiate 1.28 (0.88-1.87) 0.19 1.03(0.83-1.28) 0.76

Iliterate 0.74 (0.50-1.09) 0.13  1.59(1.04-2.45) 0.03
Residence area

Rural 1 1

Urban 1.24 (1.05-1.47) 0.011 1.24(1.04-1.50) 0.01
Marital status

Single 1 1

Married 1.18 (0.67-2.10) 0.55 1.33(0.73-2.41) 0.34

Widowed/divorced 1.92 (1.05-3.53) 0.03 1.36(0.73-2.56) 0.32

Abbreviations: Cl, confidence interval; OR, odds ratio.

AUnivariate logistic regression.

PMultivariate logistic regression analysis including awareness of hypertension as dependent
variable and age, gender, educational level, residence area and marital status as independent
variables.

not take medications out of fear of drug interactions, perceived lack of
effectiveness, adverse effects, misunderstanding regarding necessity,
the absence of symptoms associated with hypertension or concerns
about costs.>* Patients who report better general communication with
their doctor, better instructions on how to take a medication and who
receive more medication information are more likely to take medica-
tions as prescribed.35 Third, the lack of access to antihypertensive
medications, which often occurs in the public health facilities, could
explain a part of the low rate of hypertension control.

Limitations of our study include the cross-sectional study design,
which made it hard to judge causal relations. As BP was measured at
one visit; this might result in an overestimation of hypertension
because of white coat hypertension and underestimation of controlled
hypertension among those treated. A possible misclassification of risk
status may exist. In particular, we could not exclude the misclassifica-
tion of smoking status in women because of socially unacceptable
norms of smoking among women. Information about diet and salt
intake was not included in this study because of time constraints and
the unavailability of a validated food frequency questionnaire.

In conclusion, the prevalence of hypertension is high in both men
and women. Hypertension is not only a concern of the urban
population, but also a matter of debate in rural areas. Most of the
hypertensives were not aware of their BP, and the treatment rate was
poor, as was the control of hypertension in those treated. As Tunisia is
a country in epidemiological transition, it faces the daunting prospect
of an even higher prevalence in the future. Therefore, a comprehensive
program and concerted efforts needs to be put into place if improve-
ment is to be achieved. The development of affordable screening
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programmes should be accompanied by an evaluation of the efficacy,
acceptability and affordability of low cost treatment regimes. Basic
health workers can be trained for the detection of hypertension,
followed by strengthening of public health surveillance. Private practi-
tioners also have an important role in opportunistic screening and
treatment of this disease. The efforts of the health care system must be
combined with population efforts directed at reducing the average BP
by reducing obesity, increasing physical activity and decreasing salt
intake, fat-rich foods, tobacco and alcohol consumption.
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