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ABSTRACT 

Chronic non-communicable diseases (CNCDs) are a public health issue. The epidemiological 

transition coexists with infectious diseases and international guidelines recommend that 

resources-limited countries make population surveys on CNCDs. In absence of national data this 

study aimed to assess CNCDs risk factors in the senegalese armed forces personnel. A cross-

sectional survey was conducted among active military people aged 25 to 60 years. Participation 

was voluntary. A two stages stratified sampling method was used. The adjusted sample was 1513 

individuals. All data were analyzed using R software. A five factors risk score was determined. 

We included 1125 participants in the study with a mean age of 39.7±9.1 years and sex ratio of 

28.6. The prevalence of current smoking was 17.3 %.  Mean intake of fruits and vegetables was 

about 4. About 72% of participants had a moderate or intense activity at least three times a week. 

The prevalences of overweight and hypertension were 30.5% and 28.4% respectively. More than 

one third presented a high cardiovascular risk (at least three risk factors). The high prevalence of 

CNCDs risk factors, can predict a real threat in general population. A program for CNCDs 

prevention and screening is needed. 
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INTRODUCTION 

Chronic non-communicable diseases (CNCDs) are a priority public health problem. Globally, the 

burden of non-communicable diseases has rapidly increased. In 2001, they accounted for almost 

60% of the 56 million deaths annually and 47 % of the global burden of disease 
1, 2

. 

Currently, in poor countries we assist to the double burden of infectious diseases and CNCDs
1, 3

. 

In 2004, global estimates of mortality by region showed that CNCDs caused 25% of deaths in 

sub-Saharan Africa (SSA), 48% in South Asia, 63% in the Middle East and North Africa, and 

87% in high income countries 
3
. Since the 1990s many studies reported an increasing morbidity 

of CNCDs in African populations 
1,3,4,5

. 

For example, 63% of diabetics were living in developing countries in 1997, and World Health 

Organization (WHO) forecasts this proportion to reach76% in 2025 
3, 6

. Obesity, which is a mark 

for nutritional transition is becoming a worldwide epidemic. It affects over 300 million people 

with 115 million living in developing countries 
7, 8, 9

. The gradual shift from a dominant stunting 

issue to overweight and obesity problem is observed in many countries 
7, 10

.Half of all deaths in 

SSA are attributed to infectious diseases, a quarter of them to CNCDs. Some authors state that 

46% of deaths in SSA will be linked to CNCDs in 2030 
2, 11, 12

. Increased CNCDs is related to 

several factors. The decline of infectious diseases that disproportionately affect children, led to 

increase in life expectancy of adults and a relative aging of the population 
3
. Then the changing 

demographic profile of the population is an important factor that influences in the future, the 

epidemiology of CNCDs in Africa. Finally, urbanization and changing lifestyles linked to 

economic development are closely related to the occurrence of CNCDs 
3, 13,  14

. These changes 

are related to diet, physical activity, smoking, obesity and alcohol consumption. In developed 

countries, about 90% of new cases of diabetes and 70 to 80 % of cardiovascular disease is 

attributable to lifestyle 
3, 15, 16

. 

A study in Senegal showed a higher frequency of high blood pressure (24.1%). Diabetes (9.7%), 

obesity (16.7 %) and chronic kidney disease (22.4 %) and most patients screened were unaware 

of their health status
 17

. The CNCDs constitute a significant economic burden in low- income and 

poor households are most affected
 18, 19

. The health insurance coverage is still limited, and 

medical costs are in general largely covered by families 
18, 20, 21

. It is urgent to curb the growing 

trend of CNCDs in countries with low and middle incomes, and reduce the subsequent social and 

economic burdens 
22, 23, 24

. Interventions must be focused on the consideration of risk factors such 

as smoking, alcohol consumption, physical inactivity, and poor diet 
22, 25, 26, 27

. 
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The objective of the study was to assess risk factors for CNCDs and to estimate cardiovascular 

risk profile in Senegalese armed forces personnel. 

MATERIALS AND METHODS 

We performed a cross-sectional study of the major risk factors (behavioral, physical and 

biological) of CNCs. The STEPS 1, 2 and 3 tools were used for the survey. The sample was 

estimated from an initial proportion of 25 %, with an alpha error of 5 % and a design effect of 

1.5. Thus, for each stratum a group of 432 people should be included. With these parameters, the 

final sample size was estimated to 1513 participants. A two stages stratification method was used 

for the selection of statistical units. STEPS questionnaire adapted to the context of Army Health 

Service was used 
28

. It comprised sections on socio-demographic and behavioral information, an 

anthropometric and cardiovascular measures and finally on biochemical parameters. The study 

was authorized by the military hierarchy and ethical committee and participation was voluntary. 

Data were computed with Epi info 6 software and analyzed using R. Five factors were used to 

determine the score of cardiovascular risk: daily smoking, consumption of less than 5 fruits and 

vegetables per day, undergoing at least three intense or moderate physical activities per week, 

being hypertensive (systolic BP ≥ 140 and/or diastolic BP ≥ 90 mmHg or taking any 

antihypertensive drug) and finally overweight (BMI ≥ 25kg/m²). World Health Organization 

recommends a daily intake of 400 grams or 5 portions of fruits and vegetables. Moderate 

physical activity was defined as a sustained activity for 30 minutes and leading to a moderate 

increase in heart rate. Intense physical activity was defined by a leisure or sport activity sustained 

for at least 30 minutes and resulting in a significant increase in heart rate 
29

. 

The combination of these determinants was used to define a score based on the number of risk 

factors present. According to WHO, those who have no risk factor are classified as "low 

cardiovascular risk" and those have at least three determinants are classified "high risk 

cardiovascular" 
29

 .Chi-square and Student tests were used to compare proportions and means 

and the level of significance was set at 5%. 

RESULTS AND DISCUSSION 

Epidemiological studies on CNCDs risk factors are rare in sub-Saharan Africa and most of 

studies are focused on specific groups 
3
. The present study was conducted in Senegalese armed 

forces personnel. We included a total of 1125 active duty military across the whole country. The 

mean age was 39.7 ± 9.2 years (25-60 years) and almost all participants were male (sex ratio = 

28.6). More than 80% participants were married and singles accounted for < 2%. More than half 
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of the participants reached at least the secondary school level and the average number of years 

spent in school was 10.8 ± 3.5 years. 

Prevalence of smoking was 17.3 % and it did not differ significantly between age groups (p= 

0.57). People started smoking at mean age of 20.8 ± 4.0 years (ranges 12-39 years). The mean 

number of cigarettes smoked/day was 9.5 ± 4.7 among current smokers with a median of 10 and 

ranges of 2-20 cigarettes (Table I). 

Table 1: Sociodemographical and clinical characteristics of participants (N=1125) 

 Variables Mean Standard deviation 

Age (years) 39.73 9.17 

Number of school years 10.86 3.46 

Age of smoking start 20.8 4.0 

Number of cigarette/day 9.5 4.7 

Portions of fruits and vegetables /day 4.23 11.1 

Systolic blood pressure (mm Hg)  80.13 10.47 

Diastolic blood pressure (mm Hg) 128.79 21.03 

Body mass index (kg/m²) 23.7 3.1 

Smoking prevalence found in this study (17.3%) is higher than the ones previously reported in 

Senegalese private sector workers
 17

 or in South African adults
 30

. However, it is comparable to 

the proportion observed in Nigeria 
31, 32

. Furthermore, most of military smokers started smoking 

in their early career. Occupational stress could explain the importance and consistency of this 

practice in military personnel. 

 

Figure 1. Fruits and vegetables consumption according to age groups 
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Adequate consumption of fruits and vegetables is not a common practice among participants. 

Daily consumption of fruits and vegetables was ≤ 3 portions in 46% of respondents, exactly 4 

portions in 48.4 % and ≥5 portions in 5.7% of people. However there was a considerable 

variability between different age groups. Figure 1 illustrates the level of consumption of fruits 

and vegetables at each stratum. 

Nearly three out of 10 respondents had limited physical activity and this proportion varied by age 

category. It was high among those aged 55-60 years (53.3 %) and relatively low among those 

aged 25-34 (17.9%). The average frequency of sport activity was 2.7±1.5 days/weeks (0-7 days) 

(Table II). Sedendarity is lower in military personnel compared to private sector workers in 

Senegal
 17

. This was expected as the military have in their timetable two days of collective 

physical training each week. In addition, physical activity is an important evaluation tool for all 

military professional exams. 

The proportion of respondents with systolic hypertension was 22.6 % (p=0.002) and the 

prevalence of diastolic hypertension was 28.4 % (p<0.001). Hypertension was less frequent 

among the 25-44 years (19.2%) compared to those aged 45-60 years (29%). Diastolic 

hypertension has a comparable prevalence of 22 % (p = 0.003). Only 25 respondents were under 

antihypertensive medical treatment. Among participants aged 25-44 years one quarter was 

hypertensive and this prevalence reached 30% among those older ≥ 48 years (table II). 

Table 2: Cardiovascular risk factors according to participants’age (N=1125) 

 Total 25-34 years 35-44years 45-54years 55-60years p-value 

Daily smokers 194(17.3) 52(15.0) 73(18.5) 62(18.3) 07(15.6) 0.570 

Consumption of fruits and vegetables 

3 portions or less 517(46.0) 146(42.2) 180(45.6) 165(48.7) 26(57.8) 0.140 

4 portions 544(48.4) 187(54.0) 189(47.8) 150(44.2) 18(40.0) 0.044 

5 portions or more 64(05.7) 13(03.8) 26(06.6) 24(07.1) 01(2.2) NA 

Physical activity 

At work 

Low 492(43.7) 116(33.5) 153(38.7) 196(57.8) 27(60.0) < 0.001 

Moderate 436(38.8) 141(40.8) 171(43.3) 108(31.9) 16(35.6)     0.012 

Intense 267(23.7) 117(33.8) 98(24.8) 48(14.2) 04(8.9) < 0.001 

During leisure or sport 

Low 741(65.9) 203(58.7) 272(68.9) 232(68.4) 34(75.6) 0.006 

Moderate 213(18.9) 55(15.9) 72(18.2) 77(22.7) 9(20.0) 0.145 

Intense 230(20.4) 107(30.9) 75(19.0) 44(13.0) 04(8.9) <0.001 

High blood pressure (HBP) 

Systolic HPB 254(22.6) 63(18.2) 79(20.0) 99(29.2) 13(28.9) 0.002 
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Diastolic HBP 247(22.0) 58(16.8) 82(20.8) 95(28.0) 12(26.7) 0.003 

Systolodiastolic HBP 320(28.4) 77(22.3) 105(26.6) 123(36.3) 15(33.3) <0.001 

Under treatment 25(2.2) 01(0.3) 06(1.5) 13(3.8) 05(11.1) NA 

Body Mass Index (kg/m²)       

Normal 781(69.4) 311(89.9) 257(65.1) 191(56.3) 22(48.9) <0.001 

Overweight  304(27.0) 32(9.2) 120(30.4) 130(38.3) 22(48.9) <0.001 

Obesity 40(3.6) 03(0.9) 18(4.6) 18(5.3) 01(2.2)     NA 

Cardiovascular risk score 

0 06(0.5) 01(0.3) 04(1.0) 01 (0.3) 00(0.0)    NA 

1 129(11.5) 44(12.7) 48(12.2) 35(10.4) 02(4.4) 0.34 

2 549(48.8) 191(55.2) 200(50.6) 140(41.4) 18(40.0) 0.002 

3 359(31.9) 100(28.9) 125(31.6) 117(34.6) 17(37.8) 0.36 

4 81(7.2) 10(2.9) 18(4.6) 45(13.3) 08(17.8)  NA 

The prevalence of hypertension observed in this study is similar to those found in previous 

studies
 17, 33

. Hypertension remains a growing threat in developed and also developing countries
 

34
. Some studies show significant variations between 6 and 48 % depending on the country and 

according to rural or urban areas
 3

. However, in the next decades some authors predict an 

increase in hypertension prevalence that will reach 80% and 24 % respectively in developing and 

in developed countries
 34

. 

Overweight was present in 27% of military personnel with considerable increase according to 

age group. Almost half of military personnel between 55-60 years showed overweight, 40% in 

the 45-54 years, 30% of those aged 35-44 and less than 10% among those aged 25-34 years. 

Prevalence of obesity (BMI ≥ 30 kg/m²) was 3.6% (Table II). 

In sub-Saharan Africa, there is a complex relationship between underweight and overweight. The 

underweight is mostly found with children while overweight/obesity concerns mainly female 

adults 
3
. The prevalence of obesity and of overweight found in this study are relatively low 

compared to results of Seck et al who reported respectively 16.7% and 81% in private sector 

workers in Dakar 
17

. The explanation is the practice of physical activity that is much more 

common in our study. Recent data from active duty US military personnel showed high 

prevalence of overweight (53.4%) and obesity (18.3%). 

Concerning the cardiovascular risk score, we found less than 1 % of participants without any risk 

factor, versus 11.5%with only one risk factor, 49% with two factors, and 39.5% with three risk 

actors or more. According to the classification of cardiovascular risk by World Health 

Organization, less than 1% was at low risk and 39.1% presented a high risk. The analysis of 

cardiovascular risk shows variability between age groups (p <0.001); the presence of at least 
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three risk factors was 31.8% and 36.2% respectively for 25-34 and 35-44 years, 47.8% and 

55.5% in the 45-54 years and 55-60 years. Figure 2 illustrates the distribution of risk score based 

on age. 

 

Figure 2 : Distribution of cardiovascular risk score according to age groups 

Hypertension and other cardiovascular risk factors are increasing in sub-Saharan Africa 
3, 13, 34, 35

. 

However, these factors are still poorly quantified in most countries. Available data are disparate 

and probably could be an illustration of the changing situations that occur between groups, 

countries, but among which there is no reliable data 
3
. The stroke and myocardial infarction were 

observed more frequently in younger subjects. 

Research on CNCDs in sub-Saharan Africa has been very poor compared to that conducted in 

developed countries and the majority of published studies have been performed in a hospital or 

clinical setting. Community studies often show a high prevalence of CNCDs 
3, 36, 37, 38

. It is 

urgently needed to mitigate the emerging epidemic of CNCDs in Africa. 

Despite its high epidemiological importance, this study presents some limitations due its cross-

sectional nature. Also, the study population is restricted to a specific category (armed forces 

personnel) that is supposed to have access to regular medical check-up. Thus results are not 

necessarily representative of the general Senegalese population.  

CONCLUSION 

This study demonstrated the importance of risk factors for CNCDs and especially highlight the 

high cardiovascular risk in the Senegalese military, according to WHO classification . Like 

HIV/AIDS, the outbreak of an epidemic of CNCDs will also be a security concern and may 
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impact negatively on the functioning of the institution. Some ongoing policies such as the 

management of expensive diseases would be difficult in the long term. The alternative would be 

to set up a primary prevention program, against tobacco, prevention of overweight, and the 

promotion of good nutrition. The Army Health Service should strongly establish a technical 

program for the early detection and management of cardiovascular emergencies at all levels of 

the health system. More research is needed to identify risk factors and modifiable health 

behaviors that could help to fight CNCDs. 
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