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Abstract

Objective: To determine the prevalence of metabolic syndrome (MetS) and
its components and to evaluate the relationship between this diagnosis and
cardiovascular risk factors, demographic and socio-economic variables.
Design: A cross-sectional study using a questionnaire including information
on sociodemographic and CVD risk factors. Blood pressure, anthropometric
indices, fasting glucose and lipid profile were measured. MetS was defined
according to the criteria of the National Cholesterol Education Program, Adult
Treatment Panel III.
Setting: The whole Tunisian territory; Transition and Health Impact in North
Africa (TAHINA) project.
Subjects: A total of 4654 individuals (1840 men and 2814 women), aged 35 to
74 years, who participated in the Tunisian national survey.
Results: The overall prevalence of MetS was 30?0 %, higher in women (36?1 %)
than in men (20?6 %; P , 0?001). In both genders MetS prevalence increased
significantly with age (P , 0?001), but this increase was more important in
women. Multiple regression analyses showed that the odds for MetS increased
significantly with urban area for both men and women (P , 0?05 and P , 0?001,
respectively). The multivariate models showed also that the odds for MetS
increased significantly with increasing level of education and in those with
a family history of CVD for men (both P , 0?05) and after the menopausal
transition for women (P , 0?05).
Conclusions: The study highlights the MetS problem in a middle-income
developing country. There is an urgent need for a comprehensive, integrated,
population-based intervention programme to ameliorate the growing problem of
MetS in Tunisians.
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Metabolic syndrome (MetS) is a clustering of abdominal

obesity, atherogenic dyslipidaemia, hypertension, insulin

resistance and disturbed glucose metabolism that identi-

fies individuals at increased risk for type 2 diabetes and

progression of CVD(1). MetS has become a global health

problem and a substantial economic burden in both

developing and developed countries(2,3). Over the past

two decades, Tunisia, a developing country in the Eastern

Mediterranean Region, has undergone a sharp socio-

economic and demographic transition. Rapid changes in

urbanization and socio-economic circumstances, related

to the nutrition transition, are contributing to major

epidemiological changes with the emergence of chronic

diseases like obesity, diabetes, hypertension, CVD and

other disorders(4–6). The Tunisian epidemiological tran-

sition has been compounded by powerful environmental

and behavioural changes. In particular, the adoption of

new dietary habits and sedentary lifestyles, and the stress

of urbanization and of working conditions, all may lead

to increased prevalence of MetS and its risk factors(7).

Although modification of lifestyle-associated risk factors is

known to be essential for preventing and managing MetS,

there is currently insufficient information available on the

prevalence of MetS and associated factors in North Africa

and especially in Tunisia. In the Tunisian population, few

studies on MetS have been conducted(8–10). In addition,
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there is only one study conducted in the population of

Greater Tunis which has investigated the implication of

socio-economic status (SES) as assessed by education level

in the prevalence of MetS(10). An inverse relationship was

found between education level and MetS only in women;

however, this association is possibly confounded by factors

other than age, which are strongly related to MetS. The

present study was conducted in a nationally representative

population to estimate the prevalence of MetS and its

components among Tunisian adults and to evaluate

the association of this syndrome with cardiovascular risk

factors, demographic and socio-economic variables.

Materials and methods

Sampling

A large, nationally representative survey was conducted

in the entire population of Tunisia. This survey was

integrated into a collaborative project funded by the

European Commission to study epidemiological Transi-

tion and Health Impact in North Africa (TAHINA). 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 and 74 years. A nationally

representative, stratified, two-tier cluster sample of

households was selected according to the seven admin-

istrative 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 forty-seven census districts were selected,

with a probability proportional to size in number of eligible

households (i.e. featuring at least one 35–74-year-old

household resident). At the second stage, twenty-five

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 in rural areas and

in men than in women. The study protocol was carried out

according to the Declaration of Helsinki and has been

ethically approved by the Tunisian Ministry of Health and

the Tunisian National Council of Statistics (visa n85/2005).

All participants gave their free informed consent, after

being thoroughly informed of the purpose, requirements

and procedures of the survey.

A total of 8007 people were enrolled. Of these,

3353 individuals who either had missing anthropometric

measurements or did not fast properly prior to the blood

test were excluded. The remaining 4654 participants

(1840 men and 2814 women) constituted the sample

used. The mean age of the 4654 individuals (50?2 years

for men, 50?3 years for women) was similar to that of the

initial 8007 individuals recruited for the survey (49?6 years

for men, 49?5 years for women). Excluded men had

a higher prevalence of rural residents compared with

included men (P , 0?05). Excluded men had also a

greater proportion of lower education levels (P , 0?05).

With respect to women, comparison between excluded

and included groups showed no significant differences.

Data collection

Demographic and socio-economic information, smoking,

menopausal status and taking of relevant medications

(especially antidiabetic agents, antihypertensive agents

and hormone replacement therapy) were obtained with a

structured questionnaire pre-tested on a small group of

non-participants. A family history of CVD was defined as

having at least one parent or sibling diagnosed with

diabetes, hypertension, stroke or CHD.

SES was assessed using the following measures

obtained from the questionnaire: education level and

occupation. 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). Occupation was classified

into four categories: not working/retired; employee/

worker; intermediate grade (civil servants with .6 years

of education); and upper grade (university graduates).

Marital status was categorized as single, married, widowed

or divorced. Concerning smoking status, a smoker

was defined as a person who smoked any number of

cigarettes regularly or who had any history of smoking in

the past. A never smoker was defined as someone who

had never smoked.

Measurements

Anthropometric measurements including weight and

height were taken with the participant barefoot and

wearing light clothing. Waist circumference (WC) was

measured in the erect position at the middle between the

tenth rib and the iliac crest. BMI (kg/m2) was calculated

as the weight (in kilograms) divided by the square of the

height (in metres). Systolic blood pressure (SBP) and

diastolic blood pressure (DBP) were measured twice by a

mercury sphygmomanometer in the sitting position after

the participant had been quietly seated for more than

15 min. The mean of the two measurements was used in

the analyses. Blood samples were collected after a 12 h

overnight fast. Fasting blood glucose (FBG) was deter-

mined by the glucose oxidase enzymatic method. Serum

TAG was measured enzymatically after hydrolysis of

glycerol and total cholesterol (TC) was measured by the

cholesterol oxidase enzymatic method. All biochemical

analyses were done using a Beckman reagent kit on a

Beckman SYNCHRON CX7 analyser (Beckman Instruments,

Inc., Fullerton, CA, USA).

Definition of the metabolic syndrome

According to the National Cholesterol Education Pro-

gram, Adult Treatment Panel III (NCEP-ATPIII), MetS is
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defined as the presence of three or more of the following

criteria: (i) WC $ 102 cm in men or $88 cm in women;

(ii) TAG $ 1?7 mmol/l; (iii) HDL cholesterol (HDL-C)

,1?03 mmol/l in men or ,1?29 mmol/l in women;

(iv) SBP $ 130 mmHg and/or DBP $ 85 mmHg; and

(v) FBG $ 6?1 mmol/l(11). In the present study HDL-C

was not determined because at the time of the survey

the method used was the precipitation method, which

is known for its large variability, and serum was not

kept to measure it. We used TC instead of HDL-C as

previously reported(9,12,13). The cut-off point used was

TC $ 5?2 mmol/l in men and women. Participants who

reported taking hypertension or diabetes medications

were considered to have elevated blood pressure (BP) or

high FBG, respectively.

Statistical analysis

All statistical analyses were conducted using the SPSS

statistical software package version 15?0 (SPSS Inc.).

Continuous variables are presented as means and stan-

dard deviations, and categorical variables are presented

as absolute and relative frequencies. Differences in

baseline characteristics between groups were assessed

using the independent t test or the x2 test, as appropriate.

We describe the data stratified by gender because there

was an interaction between gender and socio-economic

factors in the association with MetS and in order to reduce

the bias between the genders caused by the variation in

response rate. We calculated the odds ratios together with

their 95 % approximate confidence intervals as estimators

of the relative risk of MetS and its components for

demographic characteristics and SES indicators of the

study population. Univariate logistic regression analyses

were used to determine crude odds ratios. To study

the association of SES indicators and other factors

with the prevalence of the MetS, we performed a multi-

variate logistic regression model with MetS as the

dependent variable and with age, residence area, marital

status, smoking, family history of CVD, education and

occupation as the independent variables. The sampling

design, i.e. stratification, clustering and sampling weights

(accounting for differential probabilities of selection and

also a post-stratification on gender, age and urban v. rural),

was taken into account in all estimates and analyses using

the specific SVY series of Stata commands. We added

menopausal status to the model when analyses were done

for women. The significance threshold was set at P , 0?05.

Results

The basic characteristics of the study population, stratified

by gender, are listed in Table 1. The overall prevalence of

MetS was 30?0 %, and was significantly higher in women

than in men (36?1 % v. 20?6 %, P , 0?0 0 1). High WC, high

BP and high TC were significantly more prevalent in

women than in men (P , 0?001, P , 0?05 and P , 0?001,

respectively), while high FBG and high TAG were more

prevalent in men (P , 0?05 for both; Table 2). The pre-

valence of MetS increased with age for both men and

women (P , 0?001 for both), but the increase with age was

more important in women. In the age group 35–44 years,

14?6% of men and 20?7% of women had MetS. In those

over 64 years of age, the prevalence was 24?1% and 51?5%

for men and women, respectively (Fig. 1).

The OR for MetS and its components according to

demographic and socio-economic indicators are shown

in Tables 3 and 4 for men and women, respectively. In

men, the odds for high WC (OR 5 1?31; P , 0?05), high

FBG (OR 5 1?85; P , 0?0 0 1), high TC (OR 5 1?52;

P , 0?05) and high TAG (OR 5 1?26; P , 0?05) were

significantly higher in urban residents. Urban area was

significantly associated with a higher odds for MetS, even

after adjusting for covariates (OR 5 1?51; P , 0?05).

Higher levels of education were significantly associated

with higher odds for high WC (P , 0?05 for low, inter-

mediate and higher v. illiterate), high TC (P , 0?05 for

intermediate and higher v. illiterate) and high TAG

(P , 0?05 for low, intermediate and higher v. illiterate)

and with lower odds for high BP (P , 0?05 for low and

intermediate v. illiterate). The odds for MetS increased

linearly as education level increased, and this result was

unchanged in multiple logistic regression analysis.

Men with a family history of CVD showed higher odds for

high WC (P , 0?05), high BP (P , 0?05) and high FBG

(P , 0?001). The odds for MetS was significantly higher in

men with a family history of CVD before and after

adjusting for confounding variables (P , 0?05 for both).

The odds increased for high TC (P , 0?05) and high TAG

(P , 0?001) and decreased for high WC (P , 0?05) and high

BP (P , 0?05) in smokers compared with non-smokers.

There was no significant effect of smoking, marital status

and occupation on the risk of the MetS in univariate and

multivariate logistic regression analyses (Table 3).

In women, urban residents showed higher odds for

high WC (OR 5 2?06; P , 0?001), high FBG (OR 5 2?04;

P , 0?001) and high TC (OR 5 1?14; P , 0?001). The OR

for MetS was significantly higher in urban residents before

and after adjusting for risk factors (P , 0?001 for both).

Postmenopausal women had higher odds for high WC

(OR 5 1?26; P , 0?05), high BP (OR 5 3?25; P , 0?001),

high FBG (OR 5 2?51; P , 0?001) and high TC (OR 5 1?88;

P , 0?001) compared with premenopausal women. Post-

menopausal stage was significantly associated with higher

odds for MetS, even in the multivariate model (OR 5 1?46;

P , 0?05). The OR for high BP decreased linearly as

the education level increased (P , 0?001 for low, inter-

mediate and higher v. illiterate). In contrast to what was

found in men, in women the odds for MetS decreased

significantly as the education level increased (P , 0?05 for

intermediate and higher v. illiterate), but this significance

disappeared in the multivariate model. Women with
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family history of CVD showed higher odds for high WC

(P , 0?05), high BP (P , 0?05), high FBG (P , 0?001) and

high TC (P , 0?05). The OR for MetS was higher in those

with a family history of CVD (P , 0?05), which was no

longer significant after adjustment for covariates. Univariate

and multiple logistic regression analyses showed no sig-

nificant effect of smoking, marital status and occupation on

the risk of MetS (Table 4).

Discussion

MetS is considered a problem of global proportions,

affecting both developed and underdeveloped countries

in a rapidly progressive way(3,14–17). The prevalence in

different countries, nevertheless, varies considerably.

Such contrast is due to many factors. The most obvious is

that different diagnostic criteria lead to different results,

Table 2 Prevalence of MetS and its components among the study participants and by gender: representative sample of Tunisian adults
aged 35–74 years, Transition and Health Impact in North Africa (TAHINA) project, 2004–2005

All participants (n 4654) Men (n 1840) Women (n 2814)

% 95 % CI % 95 % CI % 95 % CI

Component of MetS
High WC 47?7 46?3, 49?2 20?6 18?7, 22?4 65?5*** 63?7, 67?2
High BP 49?6 48?2, 51?0 47?6 45?3, 49?9 50?9* 49?0, 52?7
High FBG 14?0 13?0, 15?0 15?2 13?6, 16?9 13?1* 11?9, 14?4
High TC 19?9 18?7, 21?0 16?1 14?4, 17?8 22?4*** 20?8, 23?9
High TAG 54?1 52?7, 55?6 56?6 54?4, 58?9 52?5* 50?6, 54?3

MetS (NCEP-ATPIII definition) 30?0 28?6, 31?3 20?6 18?7, 22?4 36?1*** 34?3, 37?9

MetS, metabolic syndrome; WC, waist circumference; BP, blood pressure; FBG, fasting blood glucose; TC, total cholesterol; NCEP-ATPIII, National Cho-
lesterol Education Program, Adult Treatment Panel III.
Values were significantly different from those in men: *P , 0?05, ***P , 0?001.

Table 1 Baseline characteristics of the study participants and by gender: representative sample of Tunisian adults aged 35–74 years,
Transition and Health Impact in North Africa (TAHINA) project, 2004–2005

All participants (n 4654) Men (n 1840) Women (n 2814)

Mean SD Mean SD Mean SD

Age (years) 50?3 9?7 50?2 9?8 50?3 9?6
WC (cm) 92?4 13?0 91?9 12?5 92?6 13?2
BMI (kg/m2) 27?8 8?2 25?8 4?3 29?1 9?8

n % n % n %

Residence area
Urban 2748 59?0 1121 60?9 1627 57?8
Rural 1906 41?0 719 39?1 1187 42?2

Marital status
Single 117 2?5 45 2?4 72 2?6
Married 4035 86?7 1733 94?2 2302 81?8
Widowed/divorced 502 10?8 62 3?4 440 15?6

Smoking status
Smoker 1301 28?6 1259 68?9 42 1?5
Never smoker 3246 71?4 567 31?1 2679 98?5

Family history of CVD
No 4504 96?8 1748 97?8 2720 97?2
Yes 119 2?6 41 2?2 78 2?8

Menopausal status
Premenopausal – – – – 1311 48?9
Postmenopausal – – – – 1369 51?1

Education level
Illiterate 2042 43?9 438 23?9 1604 57?1
Low 1552 33?3 708 38?7 844 30?1
Intermediate 805 17?3 510 27?9 295 10?5
Higher 238 5?1 174 9?5 64 2?3

Occupation
Not working/retired 2479 56?6 151 9?1 2328 85?8
Employee/worker 1205 27?5 975 58?5 230 8?5
Intermediate 202 4?6 136 8?2 66 2?4
Upper 494 11?3 404 24?2 90 3?3

WC, waist circumference.
Continuous variables are presented as means and standard deviations and were compared by the t test. Categorical variables are presented as absolute and
relative frequencies and were compared by the x2 test.
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especially in specific subgroups(18–20). Our data were

based on the NCEP-ATPIII criteria, one of the most widely

used in medical practice. In the present study, conducted

in a large nationally representative sample of adults,

30?0 % of the studied individuals had MetS. The pre-

valence of MetS was significantly higher in women

(36?1 %) than in men (20?6 %). The MetS prevalence

estimated in the current study is similar to that reported in

a previous study carried out in a population of Greater

Tunis, located in the north of Tunisia(10). Several studies

have reported an increased rate of MetS in women

compared with men(8,10,21,22). In the present study the

higher MetS prevalence in women could be explained by

the fact that central obesity was three times more frequent

in women than in men (65?5 % v. 20?6 %, respectively).

Central obesity has been shown to be an important pre-

dictor of CVD and diabetes(23,24). The large WC in women

may be explained by hormonal factors, postmenopausal

weight gain and the general lack of participation in

physical and sports activities among adult Tunisian

women(25). It has been suggested that multiple pregnancies

may increase the risk of developing central obesity,

insulin resistance and hypertension(26,27), all components

of MetS. We also found that age was an important factor in

determining higher prevalence of MetS for both men and

women, but the effect of age on MetS risk was more

important in women. Similar results have been reported

in many studies in other populations(16,28).

With regard to the area of residence, urban area was

independently associated with increased risk of MetS in

both men and women. For both genders, urban residents

showed higher OR for central obesity, diabetes and

dyslipidaemia. Previous studies have documented higher

MetS prevalence in the urban v. rural population(29–31).

Furthermore, these studies showed that rural dwellers

had higher diet quality and physical activity than their

urban counterparts. Urbanization often is associated with

increased income and adoption of an unhealthy lifestyle,

such as unhealthy food habits, with the transition from

traditional rural diets (with a low glycaemic index and a

higher fibre content) to a diet rich in salt, saturated fats

and poor-quality carbohydrates (such as provided by fast

foods)(32). Furthermore, increased psychological stress,

which is inevitable with urbanization, may be related to

the development of MetS(33).

In the present study we failed to detect an association

between smoking and MetS, a result similar to that found

in a Brazilian cohort(34) but contrary to what has been

reported in other studies(35,36). We also studied the effect

of family history of CVD on MetS. Results revealed that

the risk of acquiring MetS was two- or threefold higher

in men and women with a family history of CVD. After

controlling for confounding factors, the result remained

significant only for men. A positive family history of

CVD has been reported to affect BP and serum glucose

level(37,38). Furthermore, individuals with a family history

of CVD had an elevated risk for MetS(35).

After menopause, oestrogen diminution is correlated

with the appearance of symptoms and with changes in

risks of disease that have an important impact on

women’s health(39,40). Postmenopausal status may explain

in part the acceleration of CVD with ageing. Changes in

the hormonal milieu at menopause contribute to the

development of insulin resistance(41). The present study

showed that postmenopausal status was associated

with increased odds for MetS, even after adjustment for

confounding variables. This finding is in accordance with

those reported by previous studies(42,43).

Increasing interest is being taken in the relationship

between SES and MetS. However, it has not been com-

pletely consistent between studies(28,34,35,44). In Tunisia

there is only one previous study conducted in the popu-

lation of Greater Tunis investigating the relationship

between education, as a socio-economic indicator, and

MetS. An inverse relationship was found between this

factor and MetS only in women(10). However, in that study

adjustment was done only for age. In the current study,

we examined the association of education level and

occupation with MetS adjusting for possible confounding

factors. Our results revealed that men with elevated level

of education had significantly greater odds of having

central obesity and dyslipidaemia. In the same group, the

odds of having MetS increased with increasing level of

education, even in the multivariate model. In women,

higher education levels were protective against hyperten-

sion. In contrast to what was observed in men, in women,

education level was inversely related to MetS, but without

significance after adjusting for potential confounding

variables. Our findings are partially consistent with those

reported in Korean adults(45). With respect to occupation,

no association was found between this variable and MetS
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Table 3 The odds for MetS and its components according to demographic and socio-economic indicators in men: representative sample of Tunisian adults aged 35–74 years, Transition and
Health Impact in North Africa (TAHINA) project, 2004–2005

MetS Component of MetS

Unadjusted- Multiple-adjusted-

-

High WC- High BP- High FBG- High TC- High TAG-

n 1840 OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI

Residence area
Ruraly 115 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 –
Urban 264 1?61*** 1?27, 2?06 1?51* 1?14, 1?99 1?31* 1?03, 1?66 1?10 0?91, 1?33 1?85*** 1?40, 2?45 1?52* 1?16, 1?99 1?26* 1?05, 1?53

Marital status
Singley 4 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 –
Married 363 2?71 0?96, 7?63 2?96 0?89, 9?80 2?73 0?97, 7?68 1?65 0?89, 3?06 1?85 0?65, 5?20 1?56 0?61, 3?99 1?52 0?84, 2?76
Widowed/divorced 12 2?46 0?73, 8?20 1?66 0?39, 7?06 1?97 0?57, 6?74 2?20 1?00, 4?84 2?46 0?73, 8?20 1?35 0?42, 4?36 1?14 0?53, 2?46

Smoking status
Never smokery 104 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 –
Smoker 272 1?22 0?95, 1?57 1?23 0?94, 1?62 0?68* 0?54, 0?87 0?74* 0?60, 0?90 1?09 0?82, 1?44 1?41* 1?06, 1?87 1?60*** 1?31, 1?96

Family history of CVD
Noney 358 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 –
Yes 17 2?82* 1?50, 5?30 2?21* 1?11, 4?42 2?53* 1?33, 4?79 2?40* 1?23, 4?67 2?99*** 1?55, 5?79 1?08 0?47, 2?46 1?47 0?77, 2?83

Education level
Illiteratey 76 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 –
Low 135 1?12 0?82, 1?53 1?65* 1?13, 2?41 1?40* 1?01, 1?92 0?67* 0?53, 0?86 0?84 0?60, 1?19 1?14 0?80, 1?61 1?32* 1?04, 1?68
Intermediate 122 1?49* 1?08, 2?06 2?18*** 1?43, 3?32 1?59* 1?14, 2?22 0?76* 0?59, 0?99 1?23 0?86, 1?74 1?55* 1?09, 2?21 1?35* 1?04, 1?75
Higher 44 1?61* 1?05, 2?45 2?24* 1?29, 3?89 2?29* 1?51, 3?48 0?76 0?53, 1?08 1?39 0?88, 2?20 1?65* 1?04, 2?61 1?45* 1?01, 2?07

Occupation
Uppery 103 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 –
Intermediate 26 0?69 0?42, 1?11 0?55* 0?33, 0?91 0?75 0?46, 1?23 0?93 0?63, 1?37 0?84 0?50, 1?42 1?02 0?61, 1?68 1?17 0?78, 1?74
Employee/worker 185 0?68 0?52, 0?90 0?76 0?56, 1?03 0?79 0?60, 1?05 0?86 0?68, 1?08 0?65 0?47, 0?89 0?77 0?56, 1?05 0?97 0?77, 1?23
Not working/retired 29 0?69 0?43, 1?10 0?66 0?40, 1?09 0?86 0?54, 1?36 1?59* 1?08, 2?32 0?74 0?44, 1?25 0?94 0?57, 1?54 0?59* 0?40, 0?86

MetS, metabolic syndrome; WC, waist circumference; BP, blood pressure; FBG, fasting blood glucose; TC, total cholesterol.
Odds ratios were significant compared with the referent category: *P , 0?05, ***P , 0?001.
-Univariate logistic regression.
-

-

Multivariate logistic regression analysis including MetS as the dependent variable and age, residence area, marital status, smoking, family history of CVD, educational level and occupation as independent variables.
yReferent category.
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Table 4 The odds for MetS and its components according to demographic and socio-economic indicators in women: representative sample of Tunisian adults aged 35–74 years, Transition and
Health Impact in North Africa (TAHINA) project, 2004–2005

MetS Component of MetS

Unadjusted- Multiple-adjusted-

-

High WC- High BP- High FBG- High TC- High TAG-

n 2814 OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI

Residence area
Ruraly 347 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 –
Urban 670 1?69*** 1?44, 1?98 1?83*** 1?52, 2?21 2?06*** 1?76, 2?41 1?01 0?94, 1?27 2?04*** 1?60, 2?59 1?46*** 1?21, 1?75 1?14 0?98, 1?32

Marital status
Singley 26 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 –
Married 790 0?92 0?56, 1?50 0?82 0?46, 1?44 1?71* 1?07, 2?74 0?91 0?57, 1?46 1?28 0?58, 2?83 1?26 0?69, 2?33 0?83 0?52, 1?34
Widowed/divorced 201 1?48 0?88, 2?49 1?05 0?58, 1?92 1?80* 1?08, 2?98 1?41 0?86, 2?33 2?19 0?97, 4?95 1?60 0?84, 3?03 0?81 0?49, 1?34

Smoking status
Never smokery 966 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 –
Smoker 18 1?33 0?71, 2?46 1?05 0?50, 2?19 0?95 0?50, 1?79 0?87 0?47, 1?60 1?82 0?86, 3?83 1?22 0?61, 2?45 0?99 0?53, 1?82

Family history of CVD
Noney 968 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 –
Yes 42 2?11* 1?34, 3?31 1?39 0?85, 2?28 2?24* 1?27, 3?96 1?75* 1?10, 2?80 3?07*** 1?87, 5?03 2?09* 1?31, 3?34 1?46 0?92, 2?32

Menopausal status
Premenopausaly 335 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 –
Postmenopausal 626 2?45*** 2?08, 2?89 1?46* 1?12, 1?89 1?26* 1?07, 1?48 3?25*** 2?77, 3?80 2?51*** 1?97, 3?21 1?88*** 1?56, 2?26 1?10 0?95, 1?28

Education level
Illiteratey 607 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 –
Low 299 0?90 0?75, 1?07 1?21 0?96, 1?60 1?41*** 1?17, 1?68 0?55*** 0?47, 0?65 1?02 0?80, 1?30 0?99 0?81, 1?22 1?14 0?96, 1?34
Intermediate 92 0?74* 0?57, 0?97 0?95 0?67, 1?33 1?07 0?83, 1?39 0?43*** 0?33, 0?55 0?86 0?59, 1?26 1?14 0?85, 1?53 1?24 0?97, 1?60
Higher 16 0?30* 0?30, 0?97 0?58 0?26, 1?30 0?97 0?58, 1?63 0?32*** 0?19, 0?56 0?42 0?15, 1?19 1?73* 1?01, 2?96 0?79 0?48, 1?30

Occupation
Uppery 32 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 – 1?00 –
Intermediate 18 0?68 0?34, 1?35 0?57 0?26, 1?24 1?19 0?61, 2?30 0?82 0?42, 1?60 0?54 0?19, 1?49 1?31 0?62, 2?72 0?93 0?49, 1?77
Employee/worker 79 0?94 0?56, 1?58 0?63 0?35, 1?13 1?06 0?64, 1?75 0?98 0?59, 1?62 0?69 0?34, 1?39 1?20 0?67, 2?15 0?77 0?47, 1?25
Not working/retired 860 1?06 0?68, 1?64 0?72 0?43, 1?20 1?21 0?78, 1?87 1?88* 1?22, 2?91 0?84 0?47, 1?51 0?99 0?60, 1?65 0?82 0?53, 1?25

MetS, metabolic syndrome; WC, waist circumference; BP, blood pressure; FBG, fasting blood glucose; TC, total cholesterol.
Odds ratios were significant compared with the referent category: *P , 0?05, ***P , 0?001.
-Univariate logistic regression.
-

-

Multivariate logistic regression analysis including MetS as the dependent variable and age, residence area, marital status, smoking, family history of CVD, educational level and occupation as independent variables.
yReferent category.
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in both genders. There is some explanation for the gender

difference in the relationship between education and

MetS. Lower educational level is related to high morbidity

and mortality from CVD, a relationship that is clearer

among women than men(46). Women with low levels of

education have additional psychosocial risks (including

high depressive symptoms, income under the poverty

threshold, unemployment and single parenting) compared

with men with low education(47). However, highly educated

women are provided with greater levels of social, psycho-

logical and economic support(48). Furthermore, women

with higher SES generally are more aware of the importance

of health and fitness, and therefore tend to consume a

healthy diet and regularly practise sports and exercise. In

contrast, men of higher SES lead a more sedentary lifestyle

and have a greater opportunity for smoking and consuming

alcohol and rich foods(10). Future research focused on

identifying mechanisms responsible for gender differences

in the relationship between SES and MetS will provide

better knowledge of the potential pathways.

Our study has strengths and limitations. The strengths

include: the large sample consisting of both urban and rural

populations; a sound representation of the national popu-

lation; and detailed information on potential confounding

factors. As a cross-sectional study, the present analysis is,

however, limited in its ability to elucidate a causal rela-

tionship. The response rate was also less than desired as

only 79?5% of contacted participants and 58?0% of targeted

participants were included in the study. This introduces

the possibility of selection bias and therefore limits the

generalizability of the findings. Participants with missing

values of the risk factors necessary for a diagnosis of MetS

were excluded from the analysis to ensure that all analyses

were done on the same data. There were no differences in

baseline characteristics between those excluded and those

included in the analysis. It is therefore unlikely that any bias

resulted from the exclusion of persons with missing data.

Another limitation was the absence of the measurement of

HDL-C as explained above. Information about diet and

physical activity was not included in the study.

Conclusion

The prevalence of MetS is high in both men and women

in Tunisia. MetS is not only a concern for the urban

population, but is also a matter of debate in rural areas.

To reduce the risk of MetS, a multidimensional effort by

individuals, society and the national health programme is

necessary. Future prospective studies are also needed to

clarify other potential risks for MetS.
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