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Abstract 
Background: Traditional cardiovascular risk factors (CVrf) like hypertension, 
diabetes, dyslipidemia, obesity, smoking have been studied extensively 
through theses in hospital studies. Therefore, recent published data from 
community based studies are rare in Mali. Available data are old justifying to 
perform a community based study on traditional CVrf in rural and urban 
areas. Materials and Methods: We retrospectively performed a study which 
data stemmed from the last STEPS survey carried out in 2013 in some rural 
and urban areas of Mali. We studied hypertension, diabetes, tobacco smoking, 
obesity based on body mass index, waist circumference and waist-to-hip ratio. 
After bivariates analyses, we conducted a logistic regression with rural/urban 
as dependent variable using SPSS as analysis software for this purpose. Re-
sults: Weight, height, WC and HC were higher in urban area with 69.77 Kg, 
169.13 cm, 85.98 cm and 97.26 cm compared to 66.27, 165.42, 81.46 and 93.23 
in rural area (p < 0.001). We had more female in rural area and educational 
level was higher in urban area. In bivariate analysis obesity based on BMI, 
WC, alcohol consumption was more prevalent in urban area while elevated 
waist-to-hip ratio was more prevalent in rural area. But in logistic regression 
for female, the Odds for Tobacco smoking rural as reference was 0.334 [CI: 
0.151 - 0.738] (p = 0.007) and that for WHr is 0.582 [CI: 0.415 - 0.815] (p < 
0.001). The OR for Obesity based on waist circumference was 2.698 [CI: 1.881 
- 3.871] (p < 0.001). Rural male as reference diabetes was the only risk factor 
which became statistically significant with OR of (OR 0.579 and CI [0.346 - 
0.971], p = 0.038). Conclusion: Traditional cardiovascular risk factors have 
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high prevalence in this study and need to be monitored with larger studies. 
Female predictors were raised waist circumference in favour of urban and to-
bacco smoking and waist-to-hip ratio in favour of urban dwellers. Male di-
abetes was the only predictor we found. 
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1. Introduction 

Cardiovascular risk factors (CVrf) have been established for several decades and 
are becoming increasingly prevalent with a significant amount of data in the 
world and in Africa [1]-[6]. Classically, some of them are called unmodifiable, 
others as behavioral [7]. In Mali, traditional CVrf like hypertension, diabetes, 
dyslipidemia, obesity, smoking have been studied extensively in hospital studies 
for theses, but few data have been published [8] [9] [10]. In addition, data from 
extra-hospital population studies are rare or old [11] [12]. There is therefore a 
need to update the data beyond the usual administrative reports provided by the 
Department of Health. We therefore carried out this study to study the tradi-
tional CVrf in rural and urban areas. 

2. Materials and Methods 

We conducted a cross sectional population-based study, which data stemmed 
from the 2013 STEPS survey in urban and rural areas. This approach has been 
described by the World Health Organization (WHO) [13]. 

Sampling and data collection 
The study sample is based on the last STEPS-Survey which was conducted in 

2013 with 2102 subjects aged from 15 to 65 years of whom 1543 (73.4%) lived in 
urban and 559 (26.6%) in rural areas.  

It was conducted in administrative units known as “Communes” and within 
each commune in towns/villages.  

A two stage cluster sampling method was used to select subjects from urban 
and rural areas. First clusters were obtained among “Communes” in the three 
involved regions and second clusters from “Quartiers” within these “Com-
munes”. Households were then randomly selected and all eligible adults in the 
household were interviewed, underwent physical exam and measurements were 
taken. 

The sample size was calculated using the formula: 
2 2n Z pq i d= ×  

with n = sample size, Z = 1.96, p = 40% = 0.40, q = 1 − p = 0.6, i = 3% = 0.03, d = 
2. 

A total of 30 Clusters as given bellow were obtained: 
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Commune Number of clusters Type of area Quartiers/villages 

II (Bamako) 3 Urban Bakaribougou, Médinacoura; Niarela 

III (Bamako) 3 Urban Bamakocourabolibana, Dravelila, N’Tomicorobougou 

VI (Bamako) 6 Urban Banankabougou, Magnanbougou, Missabougou, Niamakoro, Sogoniko; Yirimadjo 

Koulikoro 5 Urban Katibougou, Kasso, Kolebougou, Koulikoroba, Koulikorogarre I 

Kati central 3 Rural Kati coura, Malibougou, Sébénicoro 

Ouélessébougou 2 Rural Fanicodiana, Tinkele 

Ségou 4 Urban Bagadadji, Darsalam, Mission, Sidosonicoura 

Sikasso 4 Urban Boula hameau, Lafiabougoukoko, Quartuier résidentiel, Wayerma I 

Total 30   

 
Data collection: 
Following data were recorded for each study participant: 

- Sociodemographic characteristics,  
- 3 blood pressures and heart rate measures in 5 min interval, using their mean 

as systolic, diastolic blood pressure respectively SBP, DBP and heart rate 
(HR) 

- Fasting/postprandial glycemia, 
- Weight in kilogram (Kg), height in centimeter (cm) allowing to calculated 

body mass index (BMI) in Kg/m2 as Weight (Kg) divided by Height (cm) 
squared. 

- Waist circumference (WC), Hip Circumference (HC) all in cm 
- ratio Waist-to-Hip (rWH) as WC in cm divided by HC in cm 

Teams of three medical staff personal were built and trained to use the survey 
formulary and to perform measurements during household visit (and second 
visit in case household members were not present). Each subject was interviewed 
and from him different measures were obtained according to guidelines of the 
WHO STEPS approach for chronic disease surveillance [13].  

Interviews were performed by medical personal and focused on so-
cio-demographic characteristics, lifestyle, cardiovascular risk factors, personal 
and family history of cardio-vascular diseases or other chronic illnesses.  

Height was measured without shoes to the nearest centimeter with subject 
stand on the footplate with back against stadiometer rule. 

Weight was measured to the nearest 0.1 kg on an electronic scale with the 
subject wearing light clothing and no shoes.  

Waist circumference (WC) and Hip circumference (HC) was measured with a 
stretch-resistant tape that is wrapped snugly around the subject, but not con-
stricting. 

WC was measured at the midpoint between the lower border of the rib cage 
and the iliac crest with the subject being light clothed. 

HC was measured around the widest portion of the buttocks. 
We used for blood pressure measurements an apparatus with a medium and 

large cuff size and performed measures at rest, the subject in sitting position on 
the right arm. The mean of the two blood pressure readings was used for each 
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subject in this study. A third measure was performed in some cases if blood 
pressure values were borderline. 

Definitions 
Education level was graded as followed: 

- Level 0: no school attending 
- Level 1: school attending for 1 - 6 
- Level 2: school attending for 7 - 9 
- Level 3: school attending for 10 - 12 
- Level 4: school attending for 12 and more years 

Hypertension was defined as systolic blood pressure (SBP) ≥ 140 mmHg 
and/or diastolic blood pressure (DBP) ≥ 90 mmHg or self-reported use of anti-
hypertensive drug irrespective of measured blood pressure [14].  

Mean arterial blood pressure (mBP) was calculated with this formula:  

( )( )DBP SBP DBP 3+ −  

General obesity was defined by body mass index (BMI) and further central 
obesity through the waist circumference (WC) [15] [16]. 

BMI served to define weight disorders as following:  
- Underweight (UW): <18.5 
- Normal weight (NW): ≥18.5 and <24.99 
- Overweight (OW): ≥25.00 and <29.99 
- Obesity (OB): ≥30.00 

Based on waist circumference, OW was defined as WC ≥ 90 cm and ≥80 re-
spectively for men and women and central OB as waist ≥ 102 cm for men and 
≥88 cm for women [16]. 

For the ratio Waist-to-Hip (rWH) Men with a rWH 0.90 - 0.99 and women 
with a rWH 0.80 - 0.84 were classified as overweight, while men with a rWH ≥ 
1.00 and women with a rWH ≥ 0.85 were classified as obese [16]. 

Diabetes was assessed with a glucometer (one-touch ultra Bayer®), fasten or 
postprandial with cutting values of resp 1.26 and 2 g or the use of antidiabetic 
medicine. 

Data analysis: 
Sociodemographic data and continues variables were described and the results 

presented in tables with statistical tests (Chi2 or Fisher dependent of your appli-
cability). 

Then we carried out a logistic regression analysis with setting (rural or urban) 
as dependent factor. We then used for this analysis potential predictors age, sex, 
education level, obesity based on BMI, WC, rWH, smoking, alcohol consump-
tion, HTN and diabetes.  

References for the logistic regression were age group < 30 y, education level ≤ 
9, No smoking, No alcohol consumption, No HTN, No Diabetes and normal 
weight for BMI, WC and rWH. p-value < 0.05 was considered statistically sig-
nificant. 

The SPSS software version 20 was used for data analysis. 
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3. Results 

Description of variables 
Means for quantitative variables are presented in Table 1. Weight, height, WC 

and HC showed statistically significant differences. These four parameters were 
all higher in urban area with 69.77 Kg, 169.13 cm, 85.98 cm and 97.26 cm com-
pared to 66.27, 165.42, 81.46 and 93.23 in rural area (p < 0.001). The other con-
tinuous variables did not differ significantly. 

Among the socio-demographic characteristics, gender and educational level 
differed significantly. There was more female in rural area and educational level 
was higher in urban area (Table 2). 

Obesity based on BMI and WC circumference was higher in urban areas with 
16.20% and 31.20% compared to 9.20% and 21.60% in rural areas (p < 0.001). 

rWH-based obesity was higher in rural areas with 50.80% versus 44.20% in 
urban (p = 0.009) (Table 2). 

Alcohol consumption was more prevalent with 6.7% in urban area against 
3.7% in rural (p = 0.009) (Table 2). 

Apart from smoking and hypertension, prevalence for cardiovascular risk 
factors increased up to 59 years and regressed after (Diagram 1). 

From all CVrf obesity (based on BMI, WC and rWH) was more common in 
female sex with the highest value for obesity based on rWH (Diagram 2).  

Tobacco smoking had an almost ten times higher prevalence in male sex 
(24.4%) versus 2.7% in female sex (Diagram 2). 

Prevalence for Hypertension was 25.4% in male sex and 22.8% in female sex 
(Diagram 2).  

 
Table 1. Description of continues variables in rural and urban setting. 

Variables 
Rural Urban Total 

p 
Moy. N SD Moy. N SD Moy. N SD 

Age 37.27 559 14.696 36.60 1543 15.425 36.78 2102 15.234 0.373 

Weight (Kg) 66.27 549 13.102 69.77 1515 15.453 68.84 2064 14.941 <0.001 

Height (cm) 165.42 556 10.960 169.13 1516 10.711 168.14 2072 10.901 <0.001 

BMI (Kg/m2) 24.17 546 4.303 24.51 1501 5.591 24.42 2047 5.280 0.203 

WC (cm) 81.46 527 14.869 85.98 1456 15.053 84.78 1983 15.133 <0.001 

HC (cm) 93.23 534 19.137 97.26 1353 14.589 96.12 1887 16.105 <0.001 

WHr 0.89 514 0.122 0.89 1308 0.108 0.89 1822 0.112 0.670 

SBP (mmHg) 120.29 559 22.628 119.31 1525 27.534 119.57 2084 26.306 0.450 

DBP (mmHg) 77.46 559 13.175 76.49 1525 16.619 76.75 2084 15.772 0.212 

HR (/min) 74.41 559 16.109 73.57 1532 17.418 73.79 2091 17.078 0.318 

Glycemia (g/l) 110.18 555 26.327 111.67 1481 44.488 111.26 2036 40.355 0.460 

SBP: systolic blood pressure, DBP: diastolic blood pressure, HR: heart rate, SD: standard deviation. 
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Diagram 1. Cardiovascular risk factors by age group in the 2013 STEP survey in Mali. ob 
BMI: obesity based on BMI, ob WC: obesity based on waist circumference, ob WHR: ob-
esity based on the ratio waist to hip. 
 
Table 2. Sociodemographic characteristics and CVrf in rural and urban setting in the 
2013 STEP survey in Mali. 

Variables 
 

Setting (%) Total 
p 

Rural Urban % N 

Age group (years) 

16 - 29 36.49 41.09 39.87 838 0.114 

30 - 44 29.34 25.28 26.36 554 
 

45 - 59 23.79 21.97 22.45 472 
 

60+ 10.38 11.67 11.32 238 
 

Sex 
Male 33.27 38.63 37.20 782 0.025 

Female 66.73 61.37 62.80 1320 
 

Education level* 

0 - 6 62.97 52.50 55.28 1162 <0.001 
7 - 9 19.14 14.39 15.65 329 

 
10 - 12 14.31 26.38 23.17 487 

 
≥13 3.58 6.74 5.90 124 

 
Tobacco smoking No 88.60 89.40 89.20 1875 0.563 

 
Yes 11.40 10.60 10.80 227 

 
Alcohol consumption No 96.30 93.30 94.10 1814 0.012 

 
Yes 3.70 6.70 5.90 114 

 
Obesity BMI No 90.80 83.80 85.60 1754 <0.001 

 
Yes 9.20 16.20 14.40 294 

 
Obesity WC No 78.40 68.80 71.30 1414 <0.001 

 
Yes 21.60 31.20 28.70 569 

 
Obesity rWH No 49.20 55.80 53.90 1002 0.009 

 
Yes 50.80 44.20 46.10 856 

 
HTN No 78.90 75.30 76.20 1589 0.086 

 
Yes 21.10 24.70 23.80 495 

 
Diabetes No 89.20 88.40 88.60 1860 0.582 

 
Yes 10.80 11.60 11.40 239 

 
*school attending in years. 
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Diagram 2. Cardiovascular risk factors by gender in the 2013 STEP survey in Mali. ob 
BMI: obesity based on BMI, ob WC: obesity based on waist circumference, ob WHR: ob-
esity based on the ratio waist to hip. 

 
Logistic regression 
The regression analysis was first performed using setting as dependent varia-

ble for the entire sample and found sex, education level, obesity based on WC 
and WHR statistically significant with following odd ratios and confidence in-
tervals: (Table 3): 
- Female sex: 0.691 and CI [0.512 - 0.931] (p = 0.015) 
- Education level with ≤9 as reference 

10 - 12: 2.172 and CI [1.599 - 2.952] (p < 0.001) 
12 +: 2.211 and CI [1.287 - 3.797] (p = 0.004) 

- WC with OR of 2.338 and IC [1.689 - 3.237] (p < 0.001) 
- WHR with OR 0.683 and IC [0.517 - 0.904] (p < 0.001) 

Association for age group was significant but not stable. 
We further performed logistic regression using always setting as dependent 

variable for each sex. 
For female education level, tobacco smoking, WC-based and WHr-based ob-

esity reached statistically stable significance with following results (Table 4): 
- Education level with ≤9 as reference 

10 - 12: 2.198 and CI [1.449 - 3.335] (p < 0.001) 
12+: 5.340 and CI [1.802 - 15.822] (p = 0.003) 

- Tobacco smoking: 0.334 and IC [0.151 - 0.738] (p = 0.007) 
- WC with OR of 2.698 and IC [1.881 - 3.871] (p < 0.001) 
- WHr with OR 0.582 and IC [0.415 - 0.815] (p < 0.001) 

Same logistic regression procedure performed with men found only diabetes 
(OR 0.579 and CI [0.346 - 0.971], p = 0.038) statistically significant (Table 5). 
Association with education level was not stable. 
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Table 3. CVrf predictors rural area as reference. 

All sample B S.E. Wald df p OR 
95% C. I. for OR 

Lower Upper 

Age group in years < 30  
as reference   

8.810 3 0.032 
   

30 - 44 −0.422 0.151 7.828 1 0.005 0.656 0.488 0.881 

45 - 59 −0.346 0.163 4.475 1 0.034 0.708 0.514 0.975 

60+ −0.193 0.211 0.842 1 0.359 0.824 0.545 1.246 

Female sex −0.370 0.153 5.885 1 0.015 0.691 0.512 0.931 

Education level* ≤ 9  
as reference   

29.624 2 0.000 
   

10 - 12 0.776 0.156 24.588 1 0.000 2.172 1.599 2.952 

12+ 0.793 0.276 8.266 1 0.004 2.211 1.287 3.797 

Tobacco smoking −0.337 0.191 3.121 1 0.077 0.714 0.491 1.038 

Alcohol consumption 0.233 0.286 0.659 1 0.417 1.262 0.720 2.211 

Obesity (BMI) 0.292 0.211 1.915 1 0.166 1.339 0.885 2.025 

Obesity (WC) 0.849 0.166 26.183 1 0.000 2.338 1.689 3.237 

Obesity (rWH) −0.381 0.142 7.142 1 0.008 0.683 0.517 0.904 

HTN 0.187 0.147 1.613 1 0.204 1.205 0.903 1.609 

Diabetes −0.126 0.183 0.478 1 0.489 0.881 0.616 1.261 

*school attending in years. 

 
Table 4. CVrf predictors among women, rural as reference. 

Female B S.E. Wald df p OR 
95% C. I. for OR 

Lower Upper 

Age group in years < 30  
as reference   

8.456 3 0.037 
   

30 - 44 −0.472 0.195 5.871 1 0.015 0.624 0.426 0.914 

45 - 59 −0.477 0.207 5.295 1 0.021 0.620 0.413 0.932 

60+ −0.102 0.284 0.131 1 0.718 0.903 0.518 1.574 

Education level* ≤ 9  
as reference   

21.379 2 0.000 
   

10 - 12 0.788 0.213 13.712 1 0.000 2.198 1.449 3.335 

12+ 1.675 0.554 9.139 1 0.003 5.340 1.802 15.822 

Tobacco smoking −1.097 0.405 7.349 1 0.007 0.334 0.151 0.738 

Alcohol consumption 0.388 0.638 0.369 1 0.543 1.474 0.422 5.150 

Obesity (BMI) 0.138 0.238 0.337 1 0.562 1.148 0.720 1.829 

Obesity (WC) 0.993 0.184 29.076 1 0.000 2.698 1.881 3.871 

Obesity (rWH) −0.542 0.172 9.947 1 0.002 0.582 0.415 0.815 

HTN 0.096 0.188 0.261 1 0.609 1.101 0.761 1.593 

Diabetes 0.255 0.261 0.953 1 0.329 1.290 0.774 2.152 

*school attending in years. 
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Table 5. CVrf predictors among men, rural as reference. 

Male B S.E. Wald df p OR 
95% C. I. for OR 

Lower Upper 

Age group in years < 30  
as reference   

1.743 3 0.627 
   

30 - 44 −0.308 0.242 1.619 1 0.203 0.735 0.457 1.181 

45 - 59 −0.074 0.273 0.073 1 0.787 0.929 0.544 1.586 

60+ −0.089 0.327 0.074 1 0.786 0.915 0.482 1.737 

Education level* ≤ 9  
as reference   

9.727 2 0.008 
   

10 - 12 0.719 0.235 9.375 1 0.002 2.052 1.295 3.251 

12+ 0.401 0.334 1.439 1 0.230 1.493 0.776 2.875 

Tobacco smoking −0.118 0.223 0.277 1 0.598 0.889 0.574 1.378 

Alcohol consumption 0.098 0.326 0.090 1 0.764 1.103 0.582 2.089 

Obesity (BMI) 0.575 0.499 1.329 1 0.249 1.777 0.669 4.724 

Obesity (WC) 0.277 0.454 0.371 1 0.542 1.319 0.541 3.212 

Obesity (rWH) 0.189 0.300 0.397 1 0.528 1.208 0.671 2.175 

HTN 0.316 0.245 1.667 1 0.197 1.372 0.849 2.216 

Diabetes −0.546 0.264 4.283 1 0.038 0.579 0.346 0.971 

*school attending in years. 

4. Discussion 

We conducted a community-based study, the first of its kind on a large sample 
of urban and rural subjects.  

Prevalence 
Tobacco use with a prevalence of 10.80% is high but still below prevalence in 

other African countries [17] and in most countries outside Africa [17] [18] [19]. 
Unlike Chockalingam [20], we found no significant difference between rural and 
urban. Freeman et al. [21] underlined large reductions in tobacco smoking pre-
valence from 1980-2012. In that study in supplement data tobacco smoking pre-
valence seems to be constant around 10%. 

Obesity in general was more important in the female sex and in urban areas as 
found by Ziraba [22], Garcia et al. [23]. Based on the BMI, there was no signifi-
cant difference in our sample compared to Ziraba [22]. Sartorius [24] empha-
sized the increasing prevalence of obesity especially in the female sex. This study 
did not allow us to verify this trend in the Malian population. 

Hypertension and diabetes constitute a burden for African countries [25] [26] 
[27] [28]. According to Mohsen and Damasceno [29], Mali will be in the inter-
mediate prevalence range between 20% - 30%. 

Global diabetes prevalence of 11.4% is of big concern with near same preva-
lence in rural and urban setting. This prevalence is higher than those published 
by Hall et al. [30]. 
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Logistic Regression 
Results from the logistic regressions could be interpreted as following: 

- In the whole sample only obesity was statistically significant in comparing 
urban and rural dwellers, with raised waist circumference more prevalent in 
urban and raised rWH more prevalent in rural area. 

- Among female: tobacco smoking was less prevalent in urban setting like in 
India [20]. But rural urban pattern have been described as inconsistent [30] 
[31]. WC-based obesity was more than twice and half in urban setting as 
found in others studies [32] while data are opposed about rural urban pattern 
in neighbour lands [33]. But generally obesity seems to be more prevalent in 
urban area [33]. Opposed to WC-based obesity rWH-based obesity was more 
prevalent in rural area. 

- Among male: Diabetes the only risk factor with statistically significant asso-
ciation was more prevalent in rural area. Diabetes pattern in rural and urban 
areas are variable [34], so that further studies in Mali are necessary to con-
firm our finding and to further look for differences between rural and urban 
dwellers if such differences exist. 

5. Strengths and Weaknesses of the Study 

We provided prevalence data on a sample from the general population collected 
according to the WHO STEP wise approach. Data presented in this form were 
not available to the best of our knowledge. 

Lipids level was not available in this sample primarily for financial constraints. 
Having that would permit a better calculation of the cardiovascular risk accord-
ing to most of the standards. Nonetheless we provide first order data which 
could lead to further studies with more in deep analysis for better planning of 
strategies against CVrf. 

6. Conclusion 

Traditional cardiovascular risk factors have high prevalence in this study and 
need to be monitored with larger studies. Female predictors were raised waist 
circumference in favour of urban and tobacco smoking and waist-to-hip ratio in 
favour of urban dwellers. Male diabetes was the only predictor we found. 
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