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ABSTRACT
Objective  The study was designed to assess the burden 
and significant risk factors among male commercial 
drivers in sub-Saharan Africa (SSA).
Design  Systematic review and meta-analysis.
Data sources  Medline via PubMed, Google Scholar, 
Cochrane databases and Africa Journal Online were 
searched from January 2010 to December 2020.
Eligibility criteria for selecting studies  The authors 
included observational studies reporting on the burden 
and/or risk factors for hypertension among commercial 
drivers in SSA. Male adult population ≥18 years working 
as a commercial driver in SSA as well articles published in 
English.
Data extraction and synthesis  Two independent 
coauthors used a prepared data extraction form to extract 
data from the eligible published papers and assessed 
the risk of bias. DerSimonian and Laird random effects 
model was used to pool the burden of hypertension and 
significant risk factors among male commercial drivers in 
SSA. The presence of heterogeneity among studies was 
quantified by estimating variance using both Cochrane’s Q 
statistics and the I2 statistics. A subgroup and sensitivity 
analyses were performed.
Results  Overall, 14 articles met the inclusion criteria 
involving a total of 4285 male commercial drivers in SSA. 
The estimated pooled burden of hypertension among the 
male commercial drivers in SSA was 32% (95% CI 24% 
to 39%). The risk factors identified were age OR=1.10 
(95% CI 1.06 to 1.15), overweight/obese OR=3.38 (95% 
CI 2.46 to 4.29), alcohol consumption OR=3.00 (95% CI 
2.05 to 3.95) and duration of driving (≥5 years) OR=1.83 
(95% CI 1.03 to 2.63). Funnel plot inspection and Egger’s 
regression test of small effect (0.5838) showed no 
evidence of publication bias.
Conclusions  Our review showed that nearly one-third 
of male commercial drivers in SSA have hypertension. 
Reduction of modifiable risk factors such as overweight/
obesity, alcohol consumption and long-term driving 
through multifaceted implementation strategies are 
recommended for prevention and control of hypertension 
among male commercial drivers in SSA.
Trial registration number  CRD42021250910.

INTRODUCTION
The assessment of disease burdens is an 
important component of health policy 
growth.1 Hypertension is a public health 
concern, particularly in sub-Saharan Africa 
(SSA), where there is evidence of significant 
underdiagnosis, care and control.2

Hypertension is a chronic medical condi-
tion, defined as having an elevated blood 
pressure of ≥140/90 mm Hg according to 
the Joint National Committee (JNC).3 Hyper-
tension is the most common cardiovascular 
condition globally, with a prevalence of about 
one billion people worldwide. It continues to 
be the leading single contributor to global 
disease and mortality, accounting for about 
9.4 million deaths each year through its 
various complications.4 5

Hypertension, which was uncommon in SSA, 
has now become an emerging health threat 

Strengths and limitations of this study

	► This is the first systematic review and meta-analysis 
on the burden of hypertension and significant risk 
factors among male commercial drivers in sub-
Saharan Africa (SSA).

	► Our results are more reliable evident by no obvious 
publication bias, and based on the cut-off point of 
70%, majority of the studies (93%) yielded low risk 
of bias

	► Despite the fact that non-English papers and pub-
lications published before 2010 were eliminated, 
the funnel and Egger’s test revealed no evidence of 
publication bias.

	► This review was conducted among commercial 
male drivers in SSA; hence, the results cannot be 
generalised to the general population in SSA.

	► The significant heterogeneity among the studies is 
the key limitation.
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due to increased risk factors from lifestyle changes.6 Some 
common risk factors include smoking, excessive alcohol 
consumption, sedentary lifestyle, obesity and unhealthy 
diet (eg, high salt intake and reduced consumption of 
fruit and vegetable).7 8 SSA is however currently fighting 
infectious diseases like malaria and HIV, with most of the 
region’s governments already having scanty resources 
and health budgets. As a result, an increase in the preva-
lence of hypertension in this area is likely to have serious 
consequences, as few people will be treated and control 
will be poor.2

People with hypertension do not manifest any symptoms 
early in the disease process but may progress to develop 
complications like stroke, heart disease and renal disease 
over time.6 8 Early recognition and treatment are essen-
tial in controlling the progress of the disease especially 
in countries with limited resources and budgets like SSA 
and low-income and middle-income countries (LMICs).

Commercial drivers play a very significant role in moto-
rised transport for people as well as goods and services. 
Nonetheless, there is a high prevalence of unrecognised 
hypertension among these drivers.9 10 Due to the nature 
of the work of these commercial drivers, there is an 
increased risk of developing hypertension among them. 
Drivers in LMICs have to endure the constant stress of 
traffic congestion, poor traffic regulation and poor 
road conditions.10 11 As a results, some resort to alcohol 
consumption and smoking as a means of relieving stress10 
both of which are modifiable risk factors predisposing 
them to development of hypertension. Long hours 
of driving with minimal physical activity encourages a 
sedentary lifestyle, further increasing this risk.12 There 
is an increased susceptibility to poor lifestyle habits like 
unhealthy diet13 and irregular sleep patterns.11

Ensuring good health is maintained among commer-
cial drivers will play an important role in promoting 
safety among these drivers as well as the general public 
who patronise their services. Globally, a previous system-
atic review and meta-analysis has estimated the burden of 
hypertension among professional drivers to be 34% (95% 
CI 27% to 40%).11 However, such review included only 
studies from Nigeria to represent the whole of SSA and 
by extension Africa. Furthermore, previous review only 
estimated the burden without taking into account the 
possible risk factors responsible for such occurrences.

In light of this, we conducted a systematic review and 
meta-analysis with the aim of estimating disease burden 
of hypertension and significant risk factors among male 
commercial drivers in SSA. This could help put in place 
public health measures to reduce the risk factors iden-
tified in order to prevent hypertension or ensure early 
diagnosis and treatment to reduce adverse health event.

Review questions
	► What is the pooled prevalence for hypertension 

among male commercial drivers in SSA?
	► What are the significant risk factors for hypertension 

among male commercial drivers in SSA?

METHODS
Patient and public involvement
There was no direct patient or public involvement in this 
study.

Systematic review and protocol registration
This systematic review and meta-analysis was conducted 
and reported according to the guidelines of the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses14 (checklist file). The current review 
is registered with International Prospective Register 
of Systematic Reviews database (registration number: 
CRD42021250910).

Eligibility criteria
Type of studies
Primary studies for inclusion were: cross sectional, case 
control, cohort, conference abstracts, theses and longi-
tudinal studies from SSA. Original observational studies 
published in English. The present review excluded 
studies: reviews, commentaries, letter to editors and 
animal studies.

Participants
Male adult population ≥18 years working as a commer-
cial driver in SSA. Studies on hypertension in commercial 
drivers from SSA nations. The review excluded: hyperten-
sion studies on non-commercial drivers in SSA, hyperten-
sion studies among children (under 18 years).

Outcome
The primary outcome was to determine the burden of 
hypertension among male commercial drivers in SSA. 
The secondary outcome was to assess the significant 
risk factors of hypertension among male commercial 
drivers in SSA. In this study, the authors considered both 
recognised and unrecognised hypertension. Hyperten-
sion was defined according to JNC criteria, systolic blood 
pressure of ≥140 mm Hg and/or, diastolic blood pressure 
of ≥90 mm Hg.15

Data sources and search strategies
Primary electronic search in English on the burden of 
hypertension among male commercial drivers in SSA 
through Medline via PubMed, Google Scholar, Africa 
Journal Online (AJOL), and Cochrane Library for rele-
vant studies. It is established fact that between 2000 and 
2010, the burden of hypertension in high-income nations 
fell by 2.6%, while awareness, treatment and control all 
improved significantly. LMICs reported a 7.7% increase 
in prevalence over the same 10-year period, with little 
improvement in awareness, treatment and control.16 
Hence, to understand what is currently happening in the 
last decade among commercial drivers in SSA, the search 
was restricted to studies published between January 2010 
to December 2020. The abstracts of all eligible papers 
were reviewed and full articles were similarly accessed 
through PubMed, Google Scholar and AJOL. To find 
additional studies not included in our electronic search, 
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reference lists of papers that met the eligibility criteria 
were also reviewed. A snowball scan of similar papers’ 
references for related articles was also carried out. In 
addition, grey literature such as dissertation databases 
were accessed through online university repositories and 
experts were contacted to ensure that potentially rele-
vant studies that were undetected by the search of elec-
tronic databases were captured. On 10 May 2021, the final 
search was completed.

Articles were searched by examining the full title 
(“Burden of Hypertension and common risk factors 
among Male Commercial Drivers in Sub-Saharan Africa”) 
and then keywords (“Hypertension” “High blood pres-
sure” “unrecognised hypertension” “diastolic hyperten-
sion” “systolic hypertension” “Cardiometabolic” “risk 
factors’’ “commercial drivers” “Sub-Saharan Africa”). 
The Boolean operators “OR” and “AND” were used to 
combine these keywords. The full search strategies for 
the various electronic databases can be found in online 
supplemental file 1.

Screening and selecting studies
Two independent authors performed an initial screening 
of studies based on the details found in their titles and 
abstracts. The same independent investigators performed 
the full-paper screening. Disagreements were resolved by 
consensus. To ensure that independent reviewers apply 
the selection criteria consistently, a screening guide was 
used.17

Data extraction and management
Two independent coauthors (MA and LA) extracted data 
from the eligible published articles using a prepared data 
extraction form. Data such as the last name of the first 
author, year of publication, type of study, country, sample 
size, number of cases with hypertension and significant 
risk factors information were extracted. Consensus meet-
ings were held to resolve any discrepancies. Article titles 
and abstracts retrieved from the search were managed 
and stored in Mendeley reference manager in order for 
duplicated articles to be removed.

Quality assessment
The 9-item Joanna Briggs Institute Critical Appraisal 
Checklist for prevalence studies was used to assess the 
quality of the retrieved studies.18 19 The purpose of this 
assessment was to determine the internal and external 
validity of the studies and to minimise risk of bias.19 A 
70% cut-off was used to classify studies as having a low 
or high risk of bias20 (ie, <70= high risk and ≥70= low 
risk).

Data synthesis and strategy
A meta-analysis employing the random effect model 
(ie, DerSimonian and Laird random-effect model) was 
done due to the presence of heterogeneity (I2=83.23%) 
to estimate the pooled burden of hypertension among 
male commercial drivers in SSA. This was visually 
represented using the forest plot. The presence of 

heterogeneity among studies was quantified by esti-
mating variance using both Cochrane’s Q statistics 
and the I2 statistics.21 The I2 takes values between 0% 
and 100%, and a value of 0% indicates absence of 
heterogeneity. I2 was interpreted based on Higgins and 
Thompson classification, percentages of 25%, 50% and 
75% was considered as low, moderate and high hetero-
geneity, respectively21

A subgroup analysis was performed to determine the 
sources of heterogeneity on the study characteristics 
(year of publication (≤2016 and>2016), and sampling 
strategy). A sensitivity analysis was performed to deter-
mine the robustness of the estimates obtained from the 
meta-analysis (ie, the impacts of a single study on the 
total pooled estimate were investigated using a leave one 
out sensitivity analysis). OR and associated 95% CI were 
extracted to assessed the risk factors of hypertension 
among the study population in SSA. A risk factor was 
eligible for meta-analysis if it had been assessed and data 
from at least two studies were available. The funnel plot 
and Egger’s regression test were used to screen for publi-
cation bias.

All statistical analyses were performed using Stata (Stata 
Statistical Software: Release 16; College Station, TX; Stata 
Corp LP) software and Microsoft Office 2013. The signif-
icance level was set at 5%.

RESULTS
Study selection process
The authors identified 4506 from the search. After 
removing 2046 duplicate papers, 2460 were left for 
abstract and title screening. Four hundred (400) arti-
cles were excluded for irrelevant papers. Following full-
text review of the 100 eligible articles, 80 were excluded 
because outcomes of interest were not reported in 36 arti-
cles and 50 non-SSA papers. Finally, 14 articles met the 
inclusion criteria involving a total of 4285 male commer-
cial drivers in SSA (figure 1).

Characteristics of the included studies and quality 
assessment
The characteristics of the included studies are shown 
in table  1. The studies were published between 2013 
and 2020. Probability sampling strategy were predomi-
nant (57%). Ascendingly, the studies were mostly from 
Nigeria, Ghana, South Africa and Ethiopia. The sample 
size ranged from 100 to 614 with estimated total sample 
of 4285. Based on the cut-off point of 70%, majority of the 
studies (93%) had low risk of bias (online supplemental 
file 2).

Burden of hypertension among male commercial drivers in 
SSA
From figure  2, the burden of hypertension among male 
commercial drivers in SSA ranged from 9% to 63%. Meta-
analysis showed an estimated pooled prevalence of 32% 
(95% CI 24% to 39%) based on DerSimonian and Laird 

https://dx.doi.org/10.1136/bmjopen-2021-053825
https://dx.doi.org/10.1136/bmjopen-2021-053825
https://dx.doi.org/10.1136/bmjopen-2021-053825
https://dx.doi.org/10.1136/bmjopen-2021-053825
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random-effect model. A substantial statistically significant 
heterogeneity was detected across the studies (I2=83.23%, 
p=0.00).

Subgroup and sensitivity analyses
As shown in figure 3, the subgroup analysis was based on 
the sampling strategy and categorised year of publication 
to assess the sources of heterogeneity. The pooled preva-
lence studies that used non-probability sampling was 39% 
(95% CI 25% to 52%) and probability sampling method 
was 27% (95% CI 19% to 34%). For year of publication, 
studies that were published before 2017 and after 2017 
had an estimated burden of 24% (95% CI 15% to 34%) 
and 37% (95% CI 27% to 47%), respectively.

We performed sensitivity tests by removing one study at 
a time and recalculating the pooled effect estimate of the 
remaining studies on the pooled burden of hypertesnion. 
The findings showed that there is no influential study 
on the pooled outcome. The pooled estimated burden 
of hypertension ranged from 29.0% (95% CI 23.0% to 
36.0%) to 34% (95% CI 26.0% to 41.0%) (online supple-
mental file 3).

Publication bias
Symmetrical inspection using the funnel plot (figure 4) 
and Egger’s regression test of small effect (0.5838) 
showed no evidence of publication bias.

Figure 1  Preferred Reporting Items for Systematic Reviews and Meta-Analyses-adapted flow showing the results of the 
search.

https://dx.doi.org/10.1136/bmjopen-2021-053825
https://dx.doi.org/10.1136/bmjopen-2021-053825
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Risk factors associated with hypertension among male 
commercial drivers in SSA
Out of the 14 included articles, 7 were synthesised for 
the risk factors analysis (online supplemental file 4). The 
remaining seven studies either did not report or adjust 
the variables in their analysis. The results of the pooled 
risk factor analysis are demonstrated in table  2. There 
was an increased odds of hypertension with advanced 
age, overweight/obese, alcohol consumption, duration 
of driving (≥5 years) and central obesity. For instance, 
an advanced age increased the odds of hypertension by 
10%, overweight/obese male drivers had 3.38 times odds 
of developing hypertension, excessive alcohol consump-
tion increased the odds of hypertension by three times, 
longer duration of driving (≥5 years) increased odds of 
hypertension by 83%, and male commercial drivers with 
central obesity had 2.25 times odds of developing hyper-
tension in SSA (table 2).

DISCUSSION
Burden of hypertension among male commercial drivers in 
SSA
This is the first systematic review and meta-analysis to esti-
mate the burden and common risk factors among male 
commercial drivers in SSA to the best of our knowledge. 
The overall estimated burden of hypertension among 
male commercial drivers was 32% (95% CI 24% to 39%). 
This is comparable to the global estimate 31.1% (95% 
CI 30.0 to 32.0) and in low and middle income estimate 
of 31.5% (95% CI 30.1% to 32.9%) published in 2010 
among the general population.22 However, the current 
estimate is lower than global estimate of professional 
drivers 34% (95% CI 27% to 40%).11 This is unsurprising 
as the global estimate included more studies from LMICs. 
Indeed, data show that burden of hypertension in LMICs 
increased by 7.7% from 2000 to 2010.22

Stratification by year of publication demonstrate that 
article published from 2013 to 2016 had a decrease esti-
mate by 8 percentage points. However, articles published 
from 2017 and above had an increase estimate by 5 
percentage points from the overall estimated burden. 
This clearly demonstrates that hypertension is on the 
rise among commercial drivers in SSA and hence urgent 
public health action to address the problem is paramount.

The significant risk factors for hypertension among male 
commercial drivers in SSA
Overall, five risk factors were identified and further cate-
gorised into modifiable and non-modifiable risk factors. 
The modifiable factors were overweight/obese, alcohol 
consumption, duration of driving (≥5 years) and central 
obesity. The non-modifiable risk factor was advanced age. 
Five studies reported on overweight/obese and advanced 
age each while two studies reported each on alcohol 
consumption, duration of driving (≥5 years) and central 
obesity as a risk factor for hypertension.A
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The present review revealed an association between 
advanced age and hypertension among the male commer-
cial drivers in SSA. This finding is consistent with recent 
systematic review and meta-analysis in Ethiopia23 and 
observational studies in Ghana24 and four SSA countries.4 
The possible explanation could be due to the biological 
impact of increased arterial resistance as a result of arte-
rial thickening and stiffness as people age.25

Another important risk factor identified in the current 
review were overweight/obesity and abdominal obesity. 
Overweight/obesity was noted to increase hyperten-
sion by 3.38-fold in commercial male drivers in SSA as 
compared with normal weight. Though, abdominal 

obesity was found to increase hypertension by 2.25-fold 
among male commercial drivers, it was not statistically 
significant. Obesity is considered to be a risk factor for 
a variety of diseases, including hypertension, diabetes 
and vascular disease, and has become epidemic in many 
parts of the world.26 Lifestyle modifications in conjunc-
tion with other public health intervention continuously 
throughout the commercial drivers’ lifespan will be of 
utmost important to curb this menace.

The pooled analysis showed that alcohol consumption 
was associated with hypertension in male commercial 
drivers in SSA. Alcohol consumption was associated with 
threefolds increase risk of hypertension. This outcome 

Figure 2  Forest plot of pooled Burden of hypertension among male commercial drivers in sub-Saharan Africa (SSA). REML; 
Residual Maximum Likelihood.

Figure 3  Forest plot of burdden of hypertension among male comercial drivers in sub-Saharan Africa stratifed by sampling 
strategy and year of publication. REML; Residual Maximum Likelihood.
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is confirmed by several systematic review and meta-
analyses that any alcohol consumption is associated with 
an increased risk for hypertension in men.27 28 It is no 
wonder that WHO Global Action Plan for the Preven-
tion of Non-Communicable Diseases (NCDs) calls for a 
10% reduction in unhealthy alcohol usage and a 25% 
reduction in high blood pressure by 2025 in order to 
reduce NCD mortality by 25%.29 Therefore, prioritisation 
and implementation of successful alcohol therapies for 
male commercial drivers that can significantly reduce 
the disease burden caused by hypertension should be 
encouraged.

Furthermore, period of driving was another identified 
risk for hypertension among male commercial drivers in 
SSA. The commercial driver who had driven for at least 5 
years had 83% increased risk of hypertension. This could 
be attributed to the fact that drivers behind the steer have 
minimal physical activity that encourages a sedentary life-
style and puts them at risk of developing hypertension.12

Lastly, smoking was not identified as a risk factor in 
the current review because only one study from Ghana9 
reported on it hence could not be meta-analysed. It could 
also mean that, this essential factor (ie, smoking) is not 
prevalence among commercial drivers in SSA, and as a 
result many studies in the subregion did not report on it.

The main limitations are the heterogeneity that existed 
among studies. Nonetheless, this is the first systematic 
review and meta-analysis on the burden of hyperten-
sion and common risk factors among male commercial 
drivers in SSA. Our results are more reliable evident by no 
obvious publication bias and based on the cut-off point 
of 70%, majority of the studies (93%) yielded low risk of 
bias.

CONCLUSION
This is the first systematic review and meta-analysis on the 
burden of hypertension and common risk factors among 
male commercial drivers in SSA to the best of our knowl-
edge. Hypertension is a significant public health problem 
among male commercial drivers. For example, our review 
showed that nearly one in three male commercial drivers 
in SSA have hypertension. Reduction of modifiable risk 
factors such as overweight/obesity, alcohol consumption 
and long-term driving through multifaceted implemen-
tation strategies are recommended for prevention and 
control of hypertension among male commercial drivers 
in SSA.
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Figure 4  Assessment of publication bias.

Table 2  Pooled risk factors of hypertension among male 
commercial drivers in sub-Saharan Africa

No Risk factor OR 95% CI I2

Non-modifiable risk factors

1.  � Advanced age 1.10 1.06 to 1.15 76.3%

Modifiable risk factors

1.  � Overweight/Obese 3.38 2.46 to 4.29 0.0%

2.  � Alcohol consumption 3.00 2.05 to 3.95 0.0%

3.  � Period of driving (≥5 years) 1.83 1.03 to 2.63 5.7%

4.  � Central obesity 2.25 0.18 to 4.90 0.0%
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