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Abstract 
Background: Drivers play a very important role in the transportation of 
people, goods and services in Cameroon. The data on obesity and hyperten-
sion amongst these professionals is insufficient. The study aimed to deter-
mine the prevalence and risk factors of obesity and high blood pressure 
(HBP) among professional bus drivers in Yaoundé. Methods: This was an 
analytic cross-sectional study among long-distance bus drivers stationed in 
Yaoundé between march and April 2018. The data collected focused on driv-
ing history, eating habits, driver’s lifestyle, and anthropometric measure-
ments. The analysis was completed using SPSS 21 software; STATA 13; SPAD 
5.5 and Excel. Results: Of the 309 drivers, 27.18% and 17.80% were obese and 
hypertensive, respectively. The risk of developing HBP and obesity was higher 
among drivers with ≥20 years of driving experience. The risk of obesity was 
3.99 (95% CI = 1.65 - 9.64); 14.57 (95% CI = 3.65 - 58.16) and 15.23 (95% CI 
= 3.30 - 70.40) times higher in drivers with 10 - 14, 15 - 19 and 20 years of 
experience respectively. The risk of HBP was 3.64 (95% CI = 1.22 - 10.85); 
5.08 (95% CI = 1.18 - 21.92) and 9.42 (95% CI = 1.87 - 47.44) times higher in 
drivers with 10 - 14; 15 - 19 years and 20 years of service, respectively. The 
more involved the drivers were in sporting activities, the less likely they are to 
be obese (RR = 0.46; 95% CI = 0.24 - 0.88); the risk of HBP was 1.96 (95% CI 
= 1.05 - 3.67) times higher among drivers who were unable to make trips of at 
least 10 minutes. And the risk of HBP was less when drivers did not snack 
while traveling (RR = 0.43; 95% CI = 0.21 - 0.90) than when they did. When a 
driver ate at least 3 meals a day, the risk of being obese was 5.75 (95% CI = 
3.15 - 10.48) times higher. The risk of HBP was 4.04 (95% CI = 2.20 - 7.41) 
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times higher in obese drivers than in those with a normal body mass index. 
Conclusion: Obesity and HBP are common conditions amongst the population 
of bus drivers. They are particularly exposed due to their socio-professional 
characteristics, their eating habits, and their lifestyle. These observations call 
for nutritional and sports education campaigns among bus drivers.  
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Obesity, High Blood Pressure, Cardiovascular Disease, Chronic Disease, 
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1. Introduction 

Growing evidence suggests that High Blood Pressure (HBP) and obesity are sig-
nificant public health problems around the world and are the basis of the cardi-
ovascular disease epidemic. These two pathologies have become a major health 
problem due to major changes in lifestyles, population aging, urbanization, and 
socio-economic changes. A sedentary lifestyle is one of the risk factors for these 
diseases, hence professional drivers who sit for long periods during their activity 
could be at risk of developing HBP or obesity. The associated impacts could not 
only be dangerous for the driver’s health but can also endanger other user of 
these transportation services. 

Globally, about 57% to 87% of truck and bus drivers are overweight or obese, 
and obesity-associated comorbidities such as HBP, dyslipidemia, and type 2 di-
abetes are common among this occupational group [1]. 

According to the Ghana Metro Mass Transit in 2010, long-distance drivers are 
professional drivers who regularly cover 140 km or more [2]. These drivers by 
nature of their work leave home early in the morning and return late in the 
evening or even return the next day. As a result of their work schedule, and ir-
regular sleeping habits, these drivers are stressed at the end of the day [2]. In ad-
dition, these drivers are physically inactive because their work is more sedentary 
and most of them make no effort to exercise when not working [3]. The occupa-
tional health of drivers has a significant impact on public safety [4]. 

In a city in Korea, according to Shin, et al. (2013), 53.9% of drivers had a body 
mass index (BMI) greater than or equal to 25 kg/m2, 40.9% had a waist circum-
ference greater than or equal to 90 cm, with a prevalence of 53.3% of HBP [5]. 
Studies in Canada and the United States suggest that some of the crashes (less 
than 5%) involving a commercial vehicle can be attributed to cardiovascular 
disease [6]. In the United States, the prevalence of cardiovascular diseases is also 
high among the population of long-distance drivers with an associated 69% of 
prevalence of obesity and 51% smoking among drivers [7]. The work of Sangale-
ti et al., (2014) on cardiovascular disease risk factors among truckers in Brazil 
has shown a prevalence of 72.8% among drivers with physical inactivity; 66.8% 
among alcohol consumers; 19.2% among systematic users of certain types of 
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stimulants during work activities; and 29% among smokers [8]. In India, the re-
sults of the study by Chankaramangalam et al., (2017), on factors associated with 
HBP in truck drivers show that the prevalence of overweight was 50% and the 
prevalence of HBP was 40% [9].  

In Nigeria, in 2015, the prevalence of HBP was 33.5% and was associated with 
a body mass index greater than 25 kg/m2 and an age greater than 40 years [10]. 
In Ghana, the studies reported in 2013 a high prevalence of overweight (36.5%), 
obesity (14.2%), high fasting blood sugar (72.5%) and high-density lipoprotein 
(8.8%), diastolic (22.4%), and systolic (21.2%) HBP levels. The proportion of 
drivers who drank alcohol was then 45.9% and 64.7% had a low level of physical 
activity. Only 8.8% had the desirable level of high-density lipoproteins [2]. 

In Cameroon, several studies have been carried out on the risk factors of car-
diovascular diseases such as obesity and HBP focused on adolescents, the mili-
tary personnel, workers of six companies in the city of Douala, and the compar-
ison between urban and rural areas. Through the studies of Sobngwi et al. 
(2002); Nkondjock and Bizome, (2010), Fouda et al., (2012); Kingue et al., (2015) 
[11] [12] [13] [14], epidemiological data on obesity and HBP in the workplace 
are insufficient, especially among long-distance drivers in Cameroon. It is based 
on all the above that we thought it useful to conduct this study to determine the 
prevalence and risk factors of obesity and HBP among professional long-distance 
drivers in Yaoundé.  

2. Materials and Methods 
2.1. Study Design 

This was an analytical cross-sectional study and data collection took place over a 
period of two months, from March to April 2018. The target and the study pop-
ulation were made up of professional drivers working for a transport company, 
stationed in Yaoundé, and serving the various capital cities of the Littoral, West, 
East, South, North-West, and South-West regions. 

2.2. Study Population 

Our target population consisted of all professional drivers in Cameroon, work-
ing for a transport company based in Yaoundé and serving the various capital 
cities of the Littoral, West, East, South, North-West and South-West regions. 

Were included in our study, any drivers: working in a transport company and 
consenting to fill out the study questionnaire. The criteria for exclusion were 
drivers who were absent at the time of the investigation. 

2.3. Sampling 

Lorentz’s formula was used to calculate the minimum sample size with the pre-
valence of 24.2% of HBP/obesity in the driver population reported in a study by 
Heckel, (2013) [2], with a 95% confidence level and a 5% margin of error. The 
minimum size thus calculated was 282 participants. To factor in non-response 
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and increase statistical power, we added 10%, so we surveyed 310 drivers. 
We used cluster sampling. All the transport agencies serving the Littoral, East, 

West, South, North-West, and South-West regions formed our cluster. Then 
using the file of Mfoundi division (Centre Region of Cameroon) travel compa-
nies obtained from the Ministry of Transport, we grouped the different transport 
companies serving the same region. Due to the absence of information on the 
number of drivers per transportation company, we surveyed a total of 70 trans-
portation agencies depending on the destinations. 

2.4. Collection of Data 

The data was collected through the administration of a questionnaire (face-to-face, 
and read and filled by investigators) that we developed and pre-tested, made up 
of several sections: 1) socio-professional characteristics; 2) eating habits; 3) life-
style, including physical activity and the consumption of alcohol, tobacco; 4) 
anthropometric measurements, including weight, height, and blood pressure.  

These measurements were made using standard methods including electronic 
blood pressure monitors; calibrated and verified scales for weight measurements.  

Anthropometric measures: 1) The weight was measured in Kg (RobustaTM by 
Seca®, capacity: 200 Kg) by using a calibrated and verified electronic scale. The 
person to be weighed stood upright, without shoes or heavy clothes and without 
moving until the weight was recorded. 2) The height was measured by an adult 
scale Stadiometer (210 cm), the person stood straight, with stable and flat feet on 
the stadiometer. 

Body Mass Index (BMI): BMI was calculated as the ratio of weight (in kilo-
grams) to the square of height (in meters). Subjects with a BMI > 30 Kg/m2 were 
considered obese [15].  

Blood pressure: Measured with a CBOKANG BK6002 automatic digital elec-
tronic cuff blood pressure monitor. Expressed in Millimeters of Mercury, this BP 
made it possible to classify the figures of blood pressure. Electronic blood pres-
sure recording was performed with the subject resting for at least 10 minutes in a 
seated position and with the right arm maintained at the heart level. Arterial 
blood pressure measurements were taken by the same observer and repeated 
three times in a row in the participants in a seated position while respecting the 
interval of 3 minutes per measurement. Any driver with either systolic blood 
pressure ≥ 140 mm Hg and/or diastolic blood pressure ≥ 90 mmHg or any driver 
diagnosed with HBP by a clinician or under treatment for HBP was considered 
hypertensive [16]. 

2.5. Data Processing and Analysis 

Two types of data analysis methods were performed namely descriptive methods 
and explanatory methods. Descriptive analysis was done with univariate analy-
sis, bivariate analysis, and multiple correspondence factor analysis at the de-
scriptive multivariate level. The explanatory analysis was performed with bi-
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nomial logistic regression, considering the dichotomous nature of the dependent 
variable. As tools, four types of data analysis software were used. These are SPSS 
21, STATA 13, SPAD 5.5, and Excel. The first software cited made it possible to 
do the flat sorting of the variables, their recoding, the bivariate analysis and to 
transfer the data to STATA. The later software made it possible to compute the 
binomial logistic regression model. SPAD software was used to describe the pro-
file of obese or hypertensive drivers. The Excel software made it possible to draw 
the tables and graphs. 

2.6. Ethical Consideration 

This study obtained administrative authorization from the Minister of Transport 
and received ethical clearance from the Institutional Ethics Committee for Re-
search for Human Health (CEIRSH) of the Catholic University of Central Africa 
(Ref. No2017/00631/CEIRSH/ESS/MSP). 

3. Results 
3.1. Socio-Professional Characteristics of Drivers 

Out of a total of 309 drivers whose data was analyzed (Table 1), the most 
represented age group was that of 31 - 40 years (45.63%); the majority (83.82%) 
of drivers had a secondary education level, and the proportion of drivers with a 
higher level of education was almost zero, at 0.32%. Most drivers (94.5%) had 
seniority of 5 years and more in the field of transport. Almost half (48.87%) of 
drivers estimated that they average between 240 - 340 km per day; 37.86% tra-
veled at least one 440 km trip. More than half of the participants (58.58%) say 
they make an average of one trip per day and 41.42% underline an average of 2 
trips per day. The minimum travel time was estimated between 2 h to 4 h by 
5.50% of drivers and the maximum duration estimated by 68.93% was between 4 
- 6 h. 

The measurement of obesity and HBP according to socio-professional cha-
racteristics by the Body Mass Index and Blood Pressure measurements showed 
that, 27.18% of drivers were obese while 17.80% had HBP. Age group (p = 
0.017), longevity of professional service (p < 0.001), time spent on the trip (p = 
0.009) were significantly associated with obesity at the 5% and 1% threshold. 
Furthermore, only the age group (p = 0.009) and professional length (p = 0.005) 
variables are significantly associated with the 1% threshold for blood pressure 
(Table 1). 

3.2. Influence of Socio-Professional Variables, Eating Habits and  
Lifestyle on the Occurrence of Obesity and HBP 

Professional seniority influences the occurrence of obesity in drivers at a thre-
shold of 5% (p = 0.002). Regardless of body mass index or blood pressure, age 
group, level of study, the average daily distance traveled, the average number of 
trips per day and to some extent, the time took on the journey (considering the 
5% threshold) does not discriminate in terms of risk of obesity/HBP among  
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Table 1. Distribution of drivers according to socio-professional variables. 

Socio-professional variables 

Body Mass Index Blood Pressure 
Total 

Normal Obese p-value Normal High p-value 

n (%) n (%) V-Cramer n (%) n (%) V-Cramer n (%) 

Age Group (Year) 
  

0.017** 
  

0.009*** 
 

20 - 30 y 12 (92.3) 1 (7.7) 

0.182 

13 (100) 0 (0) 

0.194 

13 (100) 

31 - 40 y 112 (79.4) 29 (20.6) 124 (87.9) 17 (12.1) 141 (100) 

41 - 50 y 60 (64.5) 33 (35.5) 68 (73.1) 25 (26.9) 93 (100) 

51 - 60 y 41 (66.1) 21 (33.9) 49 (79) 13 (21.0) 62 (100) 

Total 225 (72.8) 84 (27.2) 254 (82.2) 55 (17.8) 309 (100) 

Educational level 
  

0.223ns 
  

0.653ns 
 

No education/Primary 25 (71.4) 10 (28.6) 

0.099 

27 (77.1) 8 (22.9) 

0.053 

35 (100) 

Secondary 186 (71.8) 73 (28.2) 215 (83) 44 (17) 259 (100) 

Higher education 13 (92.9) 1 (7.1) 11 (78.6) 3 (21.4) 14 (100) 

Total 224 (72.7) 84 (27.3) 253 (82.1) 55 (17.8) 308 (100) 

Professional longevity 
  

p < 0.001*** 
  

0.005*** 
 

<5 years 15 (88.2) 2 (11.8) 

0.279 

15 (88.2) 2 (11.8) 

0.221 
 

17 (100) 

5 - 9 years 81 (89) 10 (11) 85 (93.4) 6 (6.6) 91 (100) 

10 - 14 years 50 (70.4) 21 (29.6) 58 (81.7) 13 (18.3) 71 (100) 

15 - 19 years 47 (59.5) 32 (40.5) 60 (75.9) 19 (24.1) 79 (100) 

20+ years 32 (62.7) 19 (37.3) 36 (70.6) 15 (24.1) 51 (100) 

Total 225 (72.8) 84 (27.2) 254 (82.2) 55 (17.8) 309 (100) 

Distance covered/day (Km) 
  

0.857ns 
  

0.624ns 
 

[140 - 240] km 5 (71.4) 2 (28.6) 

0.05 

6 (85.7) 1 (14.3) 

0.075 
 

7 (100) 

[240 - 340] km 113 (74.8) 38 (25.2) 128 (84.8) 23 (15.2) 151 (100) 

[340 - 440] km 25 (73.5) 9 (26.5) 28 (82.4) 6 (17.6) 34 (100) 

≥440 km 82 (70.1) 35 (29.9) 92 (78.6) 25 (21.4) 117 (100) 

Total 225 (72.8) 84 (27.2) 254 (82.2) 55 (17.8) 309 (100) 

Average number of trips per day 
  

0.177ns 
  

0.331ns 
 

1 137 (75.7) 44 (24.3) 

0.077 

152 (84) 29 (16) 

0.055 

181 (100) 

2 88 (68.8) 40 (31.3) 102 (79.7) 26 (20.3) 128 (100) 

Total 225 (72.8) 84 (27.2) 254 (82.2) 55 (17.8) 309 (100) 

Time (H) spent on a trip 
  

0.009*** 
  

0.776ns 
 

[2 - 4] H 10 (58.8) 7 (41.2) 

0.124 

14 (82.4) 3 (17.6) 

0.041 

17 (100) 

[4 - 6] H 151 (70.9) 62 (29.1) 173 (81.2) 40 (18.8) 213 (100) 

[6 - 8] H 64 (81.0) 15 (19) 67 (84.8) 12 (15.2) 79 (100) 

Total 225 (72.8) 84 (27.2) 254 (82.2) 55 (17.8) 309 (100) 

** significance threshold of 5%; *** significance threshold of 1%; ns: not significant. 
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drivers between the different categories (Table 2). The longevity of professional 
service influences the occurrence of obesity in drivers at a threshold of 5% (p = 
0.002). The risk of obesity is 3.99 (95% CI 1.65 - 9.64); 14.57 (95% CI 3.65 - 
58.16) and 15.23 (95% CI 3.30 - 70.40) times higher in drivers with a profession-
al experience of 10 - 14 years, 15 - 19 years and 20 years respectively and over 
compared to their counterparts whose seniority dates from 5 - 9 years (Table 2). 

Among 309 drivers, more than half (59.22%) of drivers ate an average of 1 to 2 
meals per day, and 40.78% said they consumed three meals on average. As a re-
sult, 87.06% ate in restaurants. More than half (64.40%) of drivers admitted that 
they snack on the trip; 2.59% claimed they never add salt or flavoring to meals. 
All the variables related to eating habits (the number of meals on average per 
day, the place of consumption of the meal, snacking during travel, adding salt or 
flavoring to the meal) influence obesity among drivers at the 1% threshold (p < 
0.001). Moreover, only consumption of snacks during travel (p = 0.026) influ-
ences the 5% threshold for blood pressure (Table 2). The measurement of obes-
ity and HBP according to drivers’ eating habits showed that, the number of 
meals on average/day (p < 0.001), the place of consumption (p < 0.001), snack-
ing during the trips (p < 0.001), and the addition of salt/flavoring in the meal (p 
= 0.007) were significantly associated with the body mass index in drivers at the 
1% threshold. Age (p = 0.022), snacking while traveling (p = 0.0008) are signifi-
cantly associated with blood pressure, unlike the case of body mass index (Table 
2).  

The proportion of drivers who declared themselves to be smokers is not neg-
ligible, that is 27.18%. Among these smokers, 26.21% took at least 5 cigarettes 
per day. A large majority of drivers (87.06%) reported consuming alcoholic be-
verages and when they do, they take 1 to 2 bottles (43.04%); or 3 to 4 bottles 
(29.13%). In the context of physical exercise, a high proportion of drivers 
(57.93%) declared not to practice any physical exercise or sports and only 
22.33% of drivers do so once or twice a week. Those who practiced any sports 
spent between 15 - 24 min (27.18%). 64.72% of drivers reported making trips of 
at least 10 minutes on foot or by bicycle. We also noticed that the non-response 
rate was high (>10%) for questions exploring the time spent in a sporting activi-
ty, the number of times/weeks spent practicing a sporting activity, the amount of 
alcohol consumed, and the number of cigarettes per day. About 78.6% of res-
pondents said they were unaware that their job exposes them to obesity and 
HBP. All lifestyle variables influence the occurrence of obesity in drivers at the 
5% threshold, except making trips of at least 10 minutes on foot or by bicycle. 
Only the consumption of alcoholic beverages (p = 0.01), making journeys of at 
least 10 minutes on foot or by bicycle (p = 0.035) significantly influence the oc-
currence of HBP in drivers (Table 2). The measurement of obesity and HBP by 
driver’s lifestyle showed that, smoking (p = 0.024), consumption of alcoholic 
beverages (p = 0.025), the practice of sports activity (p < 0.001), making trips of 
at least 10 minutes on foot (p < 0.001) were significantly associated with a high 
body mass index (Table 2). 
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Table 2. Association between lifestyle, eating habits, socio-professional factors and obesity/high blood pressure among drivers. 

Socio-professional factors 

Body Mass Index Blood Pressure 

Relative 
Risk 

IC 
(95%) 

p-value 
Relative 

Risk 
IC 

(95%) 
p-value 

Age Group 
     

 

20 - 40 years 1 
    

 

41 - 50 years 0.4 0.12 - 1.33 0.14 1.5 0.44 - 5.08 0.51 

51 - 60 years 0.33 0.08 - 130 0.11 0.77 0.18 - 3.33 0.73 

Educational level 
     

 

No education/Primary 0.71 0.30 - 1.68 0.43 0.81 0.32 - 2.10 0.67 

Secondary 1 
    

 

Higher 0.32 0.04 - 2.77 0.3 3.08 0.67 - 14.06 0.15 

Professional longevity 
     

 

<5 years 1.1 0.20 - 5.93 0.91 2.82 0.46 - 17.14 0.26 

5 - 9 years 1 
    

 

10 - 14 years 3.99 1.65 - 9.64 0.002*** 3.64 1.22 - 10.85 0.02** 

15 - 19 years 14.57 3.65 - 58.16 p < 0.001*** 5.08 1.18 - 21.92 0.029** 

20+ years 15.23 3.30 - 70.40 p < 0.001*** 9.42 1.87 - 47.44 0.007*** 

Average distance covered 
per day (Km)      

 

[140 - 240] km 0.23 0.02 - 2.48 0.23 0.73 0.04 - 12.61 0.83 

[240 - 340] km 1 
    

 

[340 - 440] km 2.29 0.72 - 7.21 0.16 1.42 0.40 - 5.09 0.59 

[440 km and above] 0.86 0.18 - 4.02 0.85 3.18 0.51 - 19.62 0.22 

Average number of trips per day 
     

 

1 1 
    

 

2 1.67 0.38 - 7.39 0.5 0.49 0.09 - 2.85 0.43 

Time spent on a trip (H) 
     

 

[2 - 4] H 4.2 0.82 - 21.46 0.08* 2.81 0.40 - 19.62 0.3 

[4 - 6] H 1 
    

 

[6 - 8] H 0.52 0.21 - 1.32 0.17 0.91 0.33 - 2.53 0.85 

Dietary Habits 

Body Mass Index Blood Pressure 
Total 

Normal Obese p-value Normal High p-value 

n (%) n (%) V-Cramer n (%) n (%) V-Cramer n (%) 

Average number of meals/days  
 

p < 0.001*** 
  

0.022** 
 

1 - 2 meals 159 (86.9) 24 (13.1) 0.381 158 (86.3) 25 (13.7) 0.13 183 (100) 

3 meals 66 (52.4) 60 (47.6) 
 

96 (76.2) 30 (23.8) 
 

126 (100) 

Total 225 (72.8) 84 (27.2) 
 

254 (82.2) 55 (17.8) 
 

309 (100) 
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Continued 

Place of consumption of meals  
 

p < 0.001*** 
  

0.958ns 
 

Home or at a restaurant 186 (69.1) 83 (30.9) 
 

221 (82.2) 48 (17.8) 
 

269 (100) 

Only at home or only at a restaurant 39 (97.5) 1 (2.5) 0.214 33 (82.5) 7 (17.5) 0.003 40 (100) 

Total 225 (72.8) 84 (27.2) 
 

254 (82.2) 55 (17.8) 
 

309 (100) 

Snacking during trips  
 

p < 0.001*** 
  

0.008*** 
 

Yes 124 (62.3) 75 (37.7) 0.318 155 (77.9) 44 (22.1) 0.152 199 (100) 

No 101 (91.8) 9 (8.2) 
 

99 (90) 11 (10) 
 

110 (100) 

Total 225 (72.8) 84 (27.2) 
 

254 (82.2) 55 (17.8) 
 

309 (100) 

Addition of salt or flavoring  
 

0.007*** 
  

0.239ns 
 

Never 141 (75) 47 (25) 0.13 157 (83.5) 31 (16.5) 0.096 188 (100) 

Sometimes 76 (67.3) 37 (32.7) 
 

89 (78.8) 24 (21.2) 
 

113 (100) 

Always 8 (100) 0 (0) 
 

8 (100) 0 (0) 
 

8 (100) 

Total 225 (72.8) 84 (27.2) 
 

254 (82.2) 55 (17.8) 
 

309 (100) 

Dietary habits 

Body Mass Index Blood Pressure 

Relative 
Risk 

IC 
(95%) 

p-value 
Relative 

Risk 
IC 

(95%) 
p-value 

Average number of meals per day 

01-févr 1 
  

1 
 

 

3 5.75 3.15 - 10.48 p < 0.001*** 1.63 0.88 - 3 0.12 

Place of consumption of meals 

House and restaurants 1 
  

1 
 

 

Only in house or in the restaurants 0.05 0.01 - 0.36 0.003*** 1.17 0.47 - 2.90 0.74 

Snacking during meals 

Yes 1 
  

1 
 

 

No 0.2 0.09 - 0.43 p < 0.001*** 0.43 0.21 - 0.90 0.026** 

Adding salt or flavoring to meals 

Never 1 
  

1 
 

 

Sometimes/Always 1.01 0.55 - 1.84 0.98 0.2 0.65 - 2.18 0.58 

Lifestyle 

Body Mass Index Blood Pressure 

Normal Obese p-value Normal High p-value Total 

n (%) n (%) V-Cramer n (%) n (%) V-Cramer n (%) 

Presently smokes 
  

0.042** 
  

0.019** 
 

Yes 54 (64.3) 30 (35.7) 0.116 62 (73.8) 22 (26.2) 0.133 84 (100) 

No 170 (75.9) 54 (24.1) 
 

191 (85.3) 33 (14.7) 
 

224 (100) 

Total 224 (72.7) 84 (27.3) 
 

253 (82.1) 55 (17.9) 
 

308 (100) 
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Continued 

Consumption of alcohol  
 

0.025** 
  

0.405ns 
 

Yes 190 (70.6) 79 (29.4) 0.127 223 (82.9) 46 (17.1) 0.047 269 (100) 

No 35 (87.5) 5 (12.5) 
 

31 (77.5) 9 (22.5) 
 

40 (100) 

Total 225 (72.8) 84 (27.2) 
 

254 (82.2) 55 (17.8) 
 

309 (100) 

Practices a sports activity  
 

p < 0.001*** 
    

Yes 111 (85.4) 19 (14.6) 0.241 175 (91.5) 25 (8.5) p < 0.001*** 130 (100) 

No 114 (63.7) 65 (36.3) 
 

79 (75.4) 30 (24.6) 0.208 179 (100) 

Total 225 (72.8) 84 (27.2) 
 

254 (82.2) 55 (17.8) 
 

309 (100) 

Covers distances of 10 minutes 
on foot or on a bicycle 

  p < 0.001*** 
  

0.001*** 
 

Yes 168 (84) 32 (16) 0.341 175 (87.5) 25 (12.5) 0.188 200 (100) 

No 57 (52.3) 52 (47.7) 
 

79 (72.5) 30 (27.5) 
 

109 (100) 

Total 225 (72.8) 84 (27.2) 
 

254 (82.2) 55 (17.8) 
 

309 (100) 

Lifestyle 

Body Mass Index Blood Pressure 

Relative 
Risk 

IC 
(95%) 

p-value 
Relative 

risk 
IC 

(95%) 
p-value 

Presently smoke 
     

 

Yes 0.95 0.51 - 1.77 0.87 1.58 0.79 - 3.16 0.19 

No 1 
    

 

Consumption of alcohol 
     

 

Yes 1 
    

 

No 0.36 0.13 - 1.00 0.05** 2 0.83 - 4.83 0.12 

Practice of sports activity 
     

 

Yes 0.46 0.24 - 0.88 0.02** 0.38 0.18 - 0.82 0.01*** 

No 1 
    

 

Covers distance of 10 minutes 
on foot or on bicycle      

 

Yes 1 
    

 

No 3.84 2.18 - 6.77 p < 0.001*** 1.96 1.05 - 3.67 0.035** 

*** significance threshold of 1%; ** significance threshold of 5%; * significance threshold of 10%; ns: not significant. 

3.3. Measurement of the Association between High Blood  
Pressure and Obesity 

Blood pressure and body mass index was significantly associated with the 1% 
threshold (p < 0.001). HBP is observed more among obese drivers (34.5%) than 
when the latter have a normal body mass index (11.6%). The body mass index 
significantly influences the occurrence of HBP in bus drivers at a threshold of 

https://doi.org/10.4236/odem.2022.103018


D. K. Fokam et al. 
 

 

DOI: 10.4236/odem.2022.103018 242 Occupational Diseases and Environmental Medicine 
 

5%. The explanatory multivariate analysis revealed the net effect of the variables 
in the presence of the other variables. Obesity and HBP among drivers were 
commonly influenced by socio-professional type variables (professional longev-
ity or seniority), variables linked to eating habits (consumption of snacks during 
trips), and much more by variables linked to the mode of life of the latter (the 
practice of sporting activity, and making trips of at least 10 minutes on foot or 
by bike). On the other hand, in the case of obesity, it is the number of meals on 
average per day, adding salt or flavoring to the meal, smoking, the consumption 
of alcoholic beverages, the place of consumption that has a significant influence. 
In the case of HBP, only obesity has an influence (Table 3). 

4. Discussion 

This study found that the prevalence of obesity and HBP among bus drivers was 
27.18% and 17.80%, respectively. Regarding the prevalence of obesity, it is close 
to the results observed in the study by Caban, et al., (2005) [17]. In their com-
parative study of obesity between several occupational groups, the authors ob-
served that drivers had a higher prevalence than other professionals in other 
fields (31.7%). The prevalence of obesity in this study is also close to that of 
Kunsoan (2016) [18]. According to the author, among the factors associated 
with road traffic accidents on the Yaoundé-Douala highway, obesity was in-
cluded with a 28.4% obesity rate reported. In the study by Sangaleti, et al. (2014) 
[8], the authors obtained an obesity prevalence of 30% among truckers. On the 
other hand, the prevalence of obesity observed in our study differs from that of 
the studies by Shin et al. (2013), Sieber et al. (2014) in the United States, Chan-
karamangalam et al. (2017) in India, and that of Heckel (2013) in Ghana. These 
authors in their studies obtained a prevalence of overweight and obesity of 
 
Table 3. Association between HBP and obesity. 

Biological 
Factors 

Blood Pressure 

Normal High Total p-value 

n (%) n (%) n (%) V-Cramer 

Body Mass Index 

Normal 199 (88.4) 26 (11.6) 225 (100) p < 0.001*** 

Obese 55 (65.5) 29 (34.5) 84 (100) 0.267 

Total 254 (82.2) 55 (17.8) 309 (100) 
 

 
Blood Pressure 

Relative risk IC (95%) p-value 

Body Mass Index 

Normal 1 
  

Obese 4.04 2.20 - 7.41 0 

*** significance threshold of 1%. 
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53.9%; 69%; 50% and 14.2% respectively. The difference with the results of Shin 
et al., (2013) in Korea, could be explained by the fact that the study population 
these authors were mostly older (59.1% of them were included in the 50 - 59 
years age) than our population (45.63% of drivers aged between 31 - 40 years). 
Also, these authors combined overweight and obesity while we have broken 
down the BMI thresholds into two categories namely normal and obese [2] [5] 
[7] [9]. 

The prevalence of HBP in our study was 17.8%. This prevalence is like that of 
the study by Satheesh & Veena, (2013) which in their work whose objective was 
to determine the prevalence of HBP among transport bus drivers had indeed 
observed a prevalence of 16% [19]. The 40 and over age group was the most af-
fected. The prevalence in this age group was 23.95%. These results tend to agree 
with Chobanian et al. (2003). According to these authors, HBP affects all age 
groups and becomes expensive from the age of 40 [20]. 

Furthermore, our result observed concerning the prevalence of HBP differs 
from that of Priya & Sathya, (2015). In a cross-sectional study, they indicated a 
prevalence of 35% [21]. This can be explained through the age group with which 
these authors have worked. Indeed, in their work, the authors had set criteria for 
including drivers who were at least 50 years old. This also means that these driv-
ers had professional seniority compared to our study population and therefore 
were likely to be hypertensive compared to our study population. 

In the present study, the age group most represented in the sample of drivers 
identified were those in the 31 - 40 age group (45.63%). This age group is like 
that of the study by Heckel (2013) in Ghana [2]. Drivers’ educational back-
grounds varied and consisted of elementary, secondary, and higher education. 
The dominant educational profile in this study was that of secondary school. 
Furthermore, 83.82% of drivers had a high school education level. This observa-
tion is like that of Heckel (2013) [2].  

In bivariate analysis, the results show the association between age, the longev-
ity of professional service, number of hours of driving, and obesity. In terms of 
age, the 41 - 50 years and 51 - 60 years age groups were more at risk than their 
counterparts in the 20 - 30 and 31 - 40 age groups. This result is further sup-
ported by the fact that BMI is related to age. Indeed, the more the age increases 
the more the individual is likely to become obese. The same is true for profes-
sional seniority. Our results show that longevity of professional service is asso-
ciated with obesity in bivariate analysis. The bivariate analysis results also show 
an association between longevity of professional service, the number of hours of 
driving per day, and obesity. Drivers who drove 4 to 6 hours were more exposed 
than their colleagues who made trips of 6 to 8 hours of driving. This could be 
explained by the fact that drivers doing 4 to 6 hours of driving exercise mainly 
on the Yaoundé-Douala axis and can make an average of two trips per day. 
Those who spend more time driving are more sedentary compared to drivers 
who make 6-to-8-hour trips for an average of one trip per day. Heckel, (2013) in 
his study also obtained similar results. Indeed, it has been observed that the 
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more time a driver spends driving the more likely he is to be obese [2]. 
According to the results of the bivariate analysis, age group, work tenure, and 

time spent traveling was significantly associated with obesity and HBP. But in 
the explanatory multivariate analysis, only longevity of professional service 
showed statistical significance. That is to say that there are intermediate va-
riables in the relationship between age; the time spent on the journey and the 
two dependent variables (Obesity and HBP). Therefore, the only socio-professional 
characteristic that interests us at this level is the longevity of professional service, 
which is statistically significant for both obesity and HBP. 

However, the difference between drivers with professional seniority of 10 - 14 
years and 5 - 9 years is significant at the 5% level. The difference observed be-
tween the various other categories is significant at the 1% level. The longer the 
years of driving, the greater the risk of developing obesity, which can be ex-
plained by the accumulation during these years of body fat because of inactivity. 
Indeed, it is the same observation that emerges from the study of Ragland et al. 
1997 in San Francisco. In their study, the authors found that the prevalence of 
obesity increased with years of driving [22]. The same conclusion emerges from 
the study by Heckel (2013) [2]. 

The HBP is 3.64 (95% CI 1.22 - 10.85); 5.08 (95% CI 1.18 - 21.92) and 9.42 
(95% CI 1.87 - 47.44) times higher respectively in drivers with a duration of ex-
perience which goes back respectively to 10 - 14 years, 15 - 19 years, 20 years and 
over than among counterparts whose professional seniority is less than 5 years. 
The difference observed between the various categories is significant. This im-
plies, as in the case of obesity, that prolonged employment in a transportation 
company as a driver may be associated with HBP. A similar profile was observed 
by Ragland, et al., 1997), these authors conducted a study on the relationship 
between work tenure and HBP among drivers in the city of San Francisco, Brazil 
[22]. The data collected inform us that drivers with professional seniority of 20 
years and more were more hypertensive than other age groups. This observation 
aligns with what was observed in our study. 

Regarding the various variables related to eating habits, only snacking was asso-
ciated with both obesity and HBP. Other variables related to eating habits—the 
number of meals per day, adding flavor or salt to meals, and where the meals 
were eaten were associated only with obesity. Analysis of the logistic regression 
table shows an 80% (RR = 0.20%; 95% CI 0.09 - 0.43) risk reduction of obesity in 
drivers who do not have the habit of snacking while traveling compared to those 
who snack. For blood pressure, the risk of HBP is lower when drivers do not 
snack while traveling (OR = 0.43; 95% CI 0.21 - 0.90). Heckel (2013) observed in 
his study that snacking by drivers was common behavior and was associated 
with obesity [2]. This observation is consistent with the conclusions of Gill & 
Wijk, (2004); Escoto, et al. (2010) in Sweden and the USA respectively who 
claim that these foods are mostly high in calories and salt, which can lead to ob-
esity or HBP [23] [24]. By referring to the HBM (Health Belief Model) we un-
derstand that these drivers do not have enough knowledge about the fact that 
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snacking between meals, coupled with the sedentary nature of their professional 
activity, exposes them to weight gain. The answer to the question “do you know 
that the nature of your profession exposes you to excessive weight gain?” further 
enabled us to understand this lack of knowledge expressed by the HBM about 
the actions that drivers can take to prevent excessive weight gain. According to 
our results, only 21.4% answered yes. Thus, these drivers do not perceive their 
professional activity and snacking as a threat to excessive weight gain. 

The study showed that obesity is associated with the number of meals eaten 
per day, instead of eating those meals and adding salt or flavorings to the meals. 
When a driver eats at least 3 meals per day, the risk of being obese is 5.75 times 
(95% CI 3.15 - 10.48) higher compared to those who consume 1 to 2 meals per 
day. Within the context of the place of consumption, the risk of being obese de-
creased by 95% CI (0.01 - 0.36) when drivers regularly consume meals at home 
than those who regularly consume meals in restaurants. When it comes to add-
ing salt or flavoring to meals, drivers often adopting this type of eating habits 
have 1.01 times (0.55 - 1.84) higher risk of being obese than those that do not 
add salt or flavor to meals. These results are explained and agree with the studies 
of Heckel, (2013) in Ghana [2], of Grimes, Bolhuis, He, & Nowson, (2016) in 
Australia [25] and Fouda, et al., (2012) in Cameroon [13]. Indeed, according to 
the authors, foods from fast-food restaurants and restaurants are generally high 
in saturated fat and salt. In addition, some of these drivers despite the sedentary 
nature of their professional activity consume three or more meals a day. In this 
sense, due to irregular hours of work, the last meal is usually eaten very late in 
the night resulting in obesity. In addition, Grimes, et al. (2016) demonstrated in 
their study on the relationship between dietary sodium intake and over-
weight/obesity in children and adults that there was a link between excessive salt 
intake and the occurrence of obesity [25]. 

Different ways of living could influence the onset of obesity and HBP. In this 
study, the results of the multivariate analysis showed us a statistical significance 
between the practice of physical activity, walking, the consumption of alcoholic 
beverages, the consumption of cigarettes, and the occurrence of obesity and/or 
HBP. We note that only the practice of sports activity and the fact of making 
trips for at least 10 minutes on foot or by bicycle influences both the occurrence 
of obesity and HBP. Alcohol and cigarette consumption specifically influence the 
onset of the risk of obesity 

In Cameroon Sobngwi et al. (2002) carried out a study on the relationship 
between the practice of physical activity and obesity, HBP, and diabetes in urban 
and rural areas in Cameroon [11]. They showed that physical inactivity was sig-
nificantly associated with HBP and obesity in men in both urban and rural areas. 
Bita et al., (2013] in a cross-sectional study on the epidemiology of HBP in the 
workplace in Douala, Cameroon, noted the non-practice of physical and sports 
activities as a risk factor of HBP in these occupational groups [26]. This observa-
tion further confirms our results, which show that when a driver is unable to 
make trips of at least 10 minutes on foot or at cycling, he is 3.84 times more 
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likely to be obese than those who can do so. Indeed, the more physical exercise 
carried out by the driver, the less they run the risk of being obese (RR = 0, 46; CI 
0.24 - 0.88) compared to those who do not. For HBP, drivers who exercise run a 
62% (95% CI 0.18 - 0.82) less risk of being hypertensive compared to their 
counterparts who do not. On the other hand, the risk of being hypertensive is 
1.96 (95% CI 1.05 - 3.67) higher among drivers who are unable to walk or cycle 
at least 10 minutes compared to their counterparts who can. 

Physical inactivity is a characteristic of drivers. Indeed, the prevalence of this 
behavior in our study is 58%, which is like the study by Sui et al. (2012) who de-
tected that 56% of the 3397 drivers surveyed were physically inactive [27]. The 
Heckel study shows similar results; 64.7% of drivers had a low level of physical 
activity, which was positively associated with obesity and HBP. 

In addition, Forrest et al. (2001), in a cross-sectional study conducted among 
799 adults in Benin-City in Nigeria, also showed that the time of physical activi-
ty, particularly that devoted to walking and transporting by bicycle for work was 
inversely correlated with body mass index [28]. From these observations and by 
referring to the theory of HBM, we find that professional drivers do not measure 
the risk for the occurrence of pathologies such as obesity and HBP related to the 
sedentary nature of their activity. They do not perceive this threat to their health 
therefore do not adopt measures to reduce or limit this vulnerability during their 
free time or when they go to the place of services, hence this high prevalence of 
physical inactivity. 

In this study, we did not assess the level of alcoholic beverage consumption, 
we collected information on whether alcoholic beverages were consumed to 
analyze their links with obesity and HBP. Thus, drivers who consumed alcohol 
were twice as likely (95% CI 0.83 - 4.83) to be hypertensive than those who did 
not. In terms of obesity, drivers who do not consume alcoholic beverages com-
pared to those who do, are 64% (95% CI 0.13 - 1.00) less likely to be at risk of 
obesity. Similar results were found in studies by Heckel (2013), in a group of bus 
drivers in Ghana and Fouda, et al., (2012), in a group of workers in Douala [2] 
[13]. In Ghana, alcohol use among drivers was associated with obesity [13]. The 
study by Nunez, et al. (2009) also confirms this observation. Indeed, the authors 
carried out a study on alcohol consumption and the incidence of HBP in a Me-
diterranean cohort. The risk of HBP was 1.28 (95% CI 1.06 - 2) times in people 
who drank alcohol at least 5 times per week compared to those who abstained 
[29]. Our results with respect to this variable show that the risk of obesity is less 
sustained (RR = 0.95; 95% CI 0.51 - 1.77) in drivers who smoke cigarettes than 
in those who do not consume it. In a study by Dare, Mackay, & Pell, (2015) ex-
amining the relationship between cigarette smoking and obesity, the authors 
observed that overall, smokers were less likely to be obese than those who had 
never smoked (adjusted OR 0.83 95% CI 0.81 - 0.86) [30]. 

The risk of HBP is 4.04 times higher (95% CI 2.20 - 7.41) in drivers with a 
very high body mass index (obesity) than on average (normal). This result is 
similar to that of Heckel (2013), Erhiano, et al., (2015) (Fouda, et al., 2012); (Sa-
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theesh & Veena, 2013); (Kingue, et al., 2015) respectively in Ghana, Nigeria, 
Cameroon, India, and Cameroon [2] [10] [13] [14] [19]. 

5. Conclusion 

Obesity and HBP are risk factors for non-communicable diseases, especially car-
diovascular disease, thus constituting a global public health problem. The study 
aimed to determine the risk factors for obesity and HBP among professional 
drivers of intercity buses stationed in Yaoundé. Analysis of the data documented 
the prevalence of obesity and HBP as 27.18% and 17.80% respectively. Likewise, 
the study highlights socio-professional factors such as professional seniority; the 
age and number of hours of travel to reach the destination; factors related to 
eating habits and lifestyle; as factors that may increase the risk of obesity and/or 
HBP. Obesity is associated with the number of meals per day; the place of con-
sumption of meals; snacking; adding salt to meals; Alcohol consumption; ciga-
rette; the practice of sporting activity; walking or cycling for at least 10 minutes. 
HBP is associated with snacking; Alcohol consumption; walking or cycling for at 
least 10 minutes; and obesity. The results of this study should help improve the 
health of drivers and thus prevent the onset of chronic diseases. In addition, 
public health actions aimed at health promotion, prevention, and early detection 
of HBP and obesity must target the population of drivers being a population at 
risk for the occurrence of cardiovascular diseases. 
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Annex: Questionnaires 

Module N˚0: General information 
 

N˚ Question Responses 

 Questionnaire N˚ /_/_/_/ 

01 Date of collection /_/_/_/_/_/_/ 

02 Conductor N˚ /_/_/_/_/_/_/ 

03 Name of the investigator  

05 Signature of the respondent  

 

Module N˚1: Socio-professional characteristics (Driving history) 
 

N˚ Questions Responses 

Q1 What is your age range? 
20 - 30 old  
31 - 40 old  
41 - 60 old  

Q2 What is your Level of education? 

Has not been to school [ ] 
Elementary school [ ] 
Secondary School [ ] 
University level [ ] 

Q3 How many years have you been working as a bus driver? … 

Q4 What route are you taking? … 

Q5 When did you start driving on your current route (year)? … 

Q6 How far will you travel on average per day (Km)? 

140 - 340 km  
340 - 540 km  
540 - 740 km  
740 km and plus  

Q7 What is the average number of hours it takes you to get to your destination? 

2 - 4 hours  
4 - 6 hours  
6 - 8 hours  
8 hour and plus  

Q8 After how many hours of driving do you start to feel tired? 

2 - 4 hours  
4 - 6 hours  
6 - 8 hours  
8 hours and plus  

Q9 What are your working hours? 
Day (daylight)  
Alternating day-night  
Night Irregular rhythm  

Q10 How many trips do you take on average per day? 

1  
2  
3  
4 and plus  
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Continued 

Q11 How many trips do you take on average per week? 

1 - 4  
4 - 6  
6 - 8  
8 and plus  

Q12 How many hours of sleep do you get on average per working day? 

1 - 3 hours  
3 - 6 hours  
6 - 8 hours  
8 hours and plus  
Indeterminate  

Q13 Are you affiliated with a transport union? 
Yes  
No  

Q14 Do you often measure your blood pressure? 
Yes  
No  

Q15 
Did you know that your job exposes you to diseases such as obesity and 
high blood pressure? 

Yes  
Non  

Stress  
1 = Never 2 = Often 3 = very often 

Q16 Does your job as a driver cause you the following problems (several answers) 

 Irritability [ ] Fatigue [ ] Easily annoyed [ ] 

Q17 Anxiety [ ] Worry [ ] Lack of concentration [ ] 

 

Module N˚2: Eating habits 
 

N˚ Questions Responses 

Q18 How many meals do you have on average per day? 

1  
2  
3  
4 and plus  

Q19 Where do you eat regularly? 
Hourse  
Restaurant Others…  

Q20 Do you snack during your travels? 
Yes  
No  

Q21 Usually, how many days a week do you consume fruits/vegetables? … 

Q22 Have you consumed any in the last 7 days? 
Yes  
No  

Q23 If yes, how many times during the last 7 days? … 

Q24 Do you add salt or aroma to your meals even when others think there is enough? 
Never  
Often  
Always  
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Module N˚3: Lyfe style 
 

N˚ Questions Responses 

Q25 Do you currently smoke? (if not go to Q28) 
Yes  
No  

Q26 Do you smoke every day? 
Yes  
No  

Q27 How many cigarettes do you smoke on average per day? 
<5  
5 - 10  
10 and plus  

Q28 
Have you ever consumed an alcoholic beverage such as beer, wine, liqueur, 
whiskey? (if not go to Q32) 

Yes  
No  

Q29 Have you consumed it in the last 12 months 
Yes  
No  

Q30 What kind of alcohol do you take 

Beer  
Wine  
Spirits Whiskey sachet  
Others…  

Q31 Usually, how much alcohol do you take per day? (Glass) 

1 - 3 glass  
3 - 6 glass  
6 glass and plus  
1 - 2 bottle [ ]  
2 - 3 bottle [ ]  
3 - 4 bottle [ ]  

Q32 
If we consider the alcoholic beverage that you take the most, 
in the last 7 days how much have you drunk each day? 

Monday [ ]  
Tuesday… [ ]  
Wednesday [ ]  
Thursday[ ]  
Friday [ ]  
Saturday… [ ]  
Sunday… [ ]  

Q33 Do you practice any physical activity? (If not go to Q36) 
Yes  
No  

Q34 How many times a week? 

Everyday of the week  
1 - 2 once a week  
3 - 4 times a week  
5 - 6 times a week  
Indeterminate  

Q35 
On a usual day during which you perform physical activities 
how much time do you devote to these activities. 

5 - 15 minutes  
15 - 25 minutes  
25 - 35 minutes  
35 minutes and plus  
Indeterminate  

Q36 
Usually during your free time when you are not driving do you spend most of 
the time sitting, lying down or standing without physical activity for at least 
10 minutes in a row? 

Yes  
No  
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Continued 

Q37 Do you usually make trips of at least 10 minutes on foot or by bike 
Yes  
No  

Q38  
Yes  
No  

Q39 
Has a medical professional told you that you have high blood pressure or 
hypertension 

Yes  
No  

 

Module N˚4: Anthropometric measurements 
 

N˚ Mesure Responses  

Q40 Weign Kg: 

Q41 High M: 

Calcul of BMI What is the BMI of the driver 

=18.5 kg/m2 
18.5 kg/m2 < BMI < 22.9 kg/m2 
23.0 < BMI < 24.9 kg/m2 
25 < BMI < 29.9 kg/m2 
≥30 kg/m2 

1 
2 
3 
4 
5 

Q42 Waist circumference (TT) Cm:  

Q43 Hip circumference (TH) TT/TH Ratio Cm:  

Q44 Bood Pression (mmHg) 

Mesure 1: systolic [ ]; diastolic [ ] 
Mesure 2: systolic [ ]; diastolic [ ] 
Mesure 3: systolic [ ]; diastolic [ ] 
Myenne GP: bystolikoe [ ]; diastolikoe [ ] 

[ ] [ ] 
[ ] [ ] 
[ ] [ ] 
[ ] [ ] 
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