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Abstract 

Background  Hypertension remains one of the leading risk factors for cardiovascular disease. Contrasting 
with the high-income countries where the rates of hypertension decline, it increases in Sub-Saharan African coun-
tries. The age group most affected by hypertension is the working population. Several studies carried out in Europe, 
North America, and Asia, underline the influence of job stress on the occurrence of hypertension. The objective of this 
review was to explore current knowledge about hypertension and job stress in Sub-Saharan Africa.

Methods  We conducted a scoping review using Arksey and O’Malley’s framework to synthesize findings. We 
searched in PubMed, Scopus, and ProQuest databases. The inclusion criteria were peer-reviewed manuscripts pub-
lished on March 1, 2023, conducted among workers in Sub-Saharan Africa, reported hypertension and job stress, 
and using quantitative methodologies. Data were assessed independently by two researchers.

Results  In total, 295 articles were identified from databases. Of these, only 12 articles met the inclusion crite-
ria and were included in the review (9 cross-sectional studies and 3 case–control studies). These studies focused 
on sectors reported as stressful (health, banking, education, and industries). The prevalence of hypertension varied 
from 14.3% to 45.9%, with a high proportion of hypertensive participants (35.4%-70.6%) who were unaware that they 
had hypertension. Job stress was significantly associated with hypertension (OR = 2.4 [1.5–4.4]) and stress manage-
ment was inversely associated with hypertension (r = -0.14, p < 0.05). However, no study reported an existing work-
place health promotion program implemented, especially regarding cardiovascular disease risk factors.

Conclusion  Data available in the literature show that stressful working conditions may be associated with hyperten-
sion. We are faced with an increasing prevalence of hypertension among workers in Sub-Saharan Africa, where a large 
proportion of them are unaware that they have hypertension. Thus, there is a need to implement workplace preven-
tion and health promotion strategies in Sub-Saharan Africa.

Keywords  Hypertension, Job stress, Workers, Sub-Saharan Africa, Scoping review

*Correspondence:
Rodrigue Khonde Kumbu
rodkhondeku@gmail.com
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-023-17248-5&domain=pdf


Page 2 of 12Khonde Kumbu et al. BMC Public Health         (2023) 23:2316 

Background
Worldwide, hypertension (HTN) or high blood pressure 
remains one of the leading preventable risk factors for 
disease and death if not detected early and treated ade-
quately [1]. HTN is the primary modifiable risk factor for 
cardiovascular disease, impacting over one billion indi-
viduals worldwide, and contributing to over 10 million 
avoidable premature deaths annually [2, 3]. WHO esti-
mates that 1.28 billion adults aged 30–79 are affected. Of 
these, two-thirds are estimated to live in low and middle-
income countries, with 27% in the WHO African Region 
[4]. In contrast to the high-income countries where the 
rates of HTN decline, it is increasing in sub-Saharan Afri-
can countries [5–7].

HTN is defined by the JNC8 Panel Member Report in 
the general population as systolic blood pressure (SBP) 
⩾ 140 mmHg and in individuals aged 60 years and older 
without diabetes or chronic kidney disease by SBP ⩾150 
mmHg and by diastolic blood pressure (DBP) ⩾90 mmHg 
[8]. The etiology of HTN is complex and multifactorial. 
The genetic and behavioral factors known to date to be 
involved in the genesis of HTN explain in part the varia-
bility of results observed. A large number of studies have 
looked at psychosocial stress as another possible risk fac-
tor [9]. Recent data highlight the important role of non-
traditional risk factors in the development of HTN, such 
as psychosocial stressors including job stress [10].

Stress was defined by Lazarus as a relationship between 
the person and the environment where the individual 
appraises the situation as personally significant and per-
ceives it as imposing demands that exceed their coping 
resources [11]. Thus, stress is defined as "a transaction 
between the individual and the environment" [12]. Stress 
is an event that induces biochemical, physiological, 
psychological, and behavioral changes. Faced with the 
stressor, there is activation of the sympathetic system and 
release of catecholamines (adrenaline and noradrena-
line), resulting in changes in the cardiovascular system, 
including an increase in heart rate and blood pressure 
[13].

Job stress or work-related stress or occupational stress 
is defined by the National Institute for Occupational 
Safety and Health (NIOSH) as harmful physical and 
emotional reactions that occur when the job demands 
do not match with workers’ capabilities, resources, or 
needs [14]. The workplace has an important influence on 
the well-being and health of workers. Exposure to stress-
ful working conditions (job stressors) can influence the 
health of workers [14, 15]. Under prolonged stress, adap-
tive capacities (physical and biological) remain limited 
and when stressors accumulate excessively, the individual 
feels progressively overwhelmed, which can be harmful 
and cause health problems for workers [16]. Health and 

social services, administration, education, the banking 
and insurance sector, transport, restaurants and hotels, 
and the police would be among the most affected sectors 
by job stress [17].

Two main reference models prevail in the literature to 
assess job stress: the Job Strain model developed by Kar-
asek [18] and the Effort-Reward Imbalance model devel-
oped by Siegrist [19]. According to Karasek, "Job strain" 
is a situation combining high psychological demand 
with low decision latitude. There are several versions 
of this model. However, one of the most widely used is 
the 26-item version, which is defined by a psychological 
demand score below 21 and decision latitude below 71 
[20]. Several studies have confirmed the predictive effects 
of these models on health, especially cardiovascular and 
mental health [21, 22]. Thus, several studies found an 
association between HTN and job stress, and stress is a 
risk factor for elevated blood pressure in both men and 
women in the workplace [10, 23]. Job stress has also been 
associated with uncontrolled blood pressure [24, 25].

Although many studies have investigated the associa-
tion between job stress and HTN and it is still debated, 
most of these studies were carried out in Europe, North 
America, and Asia. In Sub-Saharan Africa, there are a 
very limited number of studies on the subject. This scop-
ing review aims to explore current evidence of knowledge 
on HTN and job stress in that area.

Methods
Research design
A scoping review was conducted to identify the lit-
erature available on HTN and job stress in Sub-Saharan 
Africa. This review method was deemed most suitable 
for exploring the research carried out in this area and 
to identify knowledge gaps in the literature [26]. We 
conducted this scoping review according to Arksey and 
O’Malley methodology framework [27], and we followed 
a five-step approach, which included (i) establishing the 
research question, (ii) identifying relevant studies, (iii) 
selecting studies, (iv) charting the data, and (v) collat-
ing, summarizing, and reporting the results [27]. The 
PCC model (Population, Concepts, and Context) was 
used to construct the research question as proposed by 
Peter et  al. including Population (workers), Concepts 
(hypertension and job stress), and Context (Sub-Saharan 
Africa) [28]. To provide complete and transparent report-
ing, we used the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses extension for Scoping 
Reviews (PRISMA-ScR) checklist [29].

Identification of relevant studies
Three electronic databases (PubMed, Scopus, and 
ProQuest) were used on March 1, 2023, to identify 
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publications with the assistance of a health sciences 
librarian. To identify relevant titles and abstracts, a sys-
tematic search was conducted across each database. A 
combination of keywords, search terms, and Medical 
Subject Headings using the AND and OR Boolean opera-
tors was employed in the search strategies. To restrict our 
search to Sub-Saharan Africa, we applied a filter based 
on country. Keywords included terms related to HTN 
[Hypertension, High blood pressure, Cardiovascular Risk 
Factor, Risk Factors for Cardiovascular Disease, Heart 
Disease Risk Factors, Risk Factors for Heart Disease, 
Risk Factors for Heart Diseases], job stress [Occupational 
stress, Job related Stress, Job Stress, Professional Stress, 
Work related Stress, Workplace Stress, stress at work, 
job strain, Psychosocial work environment, Psychosocial 
factor, Psychosocial risk factor, Effort-reward imbalance, 
Déséquilibre effort-récompense, Stress au travail, Stress 
professionnel] and to Sub-Saharan Africa, where all the 
countries in this region have been listed to apply the fil-
ter. The full electronic search strategy used for each of 
these databases is provided in the appendix (Additional 
file 1). Also, we conducted a manual search through the 
references of the included studies on Google Scholar to 
identify additional articles.

Study selection
All the manuscripts identified with the keywords were 
imported into the referencing software EndNote to delete 
duplicates. In a second step, the articles were assessed 
using Rayyan software independently by two review-
ers by title and abstract to check whether they met the 
inclusion criteria. Studies that fulfill the following crite-
ria: (i) Peer-reviewed manuscripts published in journals 
without date restriction until March 2023, (ii) Studies 
with quantitative methodologies, (iii) Participants were 
workers or studies in the workplace, (iv) Studies that 
reported HTN or high blood pressure and job stress, and 
(v) Studies published in English or French, were included. 
In the third step, the full text of the selected studies was 
assessed independently by two reviewers to verify that 
they met the inclusion criteria and were retained for data 
extraction and analysis.

All disagreements about the inclusion or exclusion of 
articles were discussed during each of these steps. A con-
sensus was reached based on the relevance of the argu-
ments mentioned (noted), and a third researcher was 
involved as a referee when a consensus decision was not 
reached.

Charting the data
A data charting form was developed to extract various 
variables through an iterative approach. Data extracted 
were imported into a Microsoft Excel spreadsheet. All 

disagreements were solved by consensus based on the 
arguments. A third researcher was involved as a referee 
when a consensus decision was not reached.

For each study, data extracted included the author’s 
name, year of publication, country where the study was 
conducted, study design, sample size, age and range of 
participants, information related to the measurement of 
blood pressure and job stress, and main findings.

Collating, summarizing, and reporting the results
An analysis was conducted on the selected articles 
through the extracted data. The findings were collated 
and presented in a consolidated table with the geographi-
cal distribution of the studies’ locations. A narrative sum-
mary provides an overview of these data on the current 
state of the literature on HTN and job stress in Sub-Saha-
ran Africa.

Quality appraisal of included articles
To evaluate the quality of studies included in the review, 
we used the critical appraisal tools of the Joanna Briggs 
Institute (JBI) which assist in assessing the trustworthi-
ness, relevance, and results of published papers [30]. A 
specific form in the Microsoft Excel spreadsheet with 
the tool’s criteria for analytical cross-sectional studies 
and case–control studies format was used. Studies were 
classified into 3 categories according to their quality: low 
(< 50%), medium (50 to 74%), and high (⩾75%).

Results
Search results
A total of 295 articles were identified, mainly in the three 
electronic databases and only 3 additional records were 
manually found. Moreover, 93 duplicate articles were 
removed, and the remaining 202 were screened accord-
ing to the inclusion criteria. After a review of the title 
and abstracts, 20 articles were included for the full-text 
review. Furthermore, 8 articles were excluded during 
the full-text screening regarding the inclusion criteria. 
Finally, 12 articles fulfilled the inclusion criteria and were 
included in the current scoping review (Fig. 1).

Type of studies and objectives
The 12 studies were published between 2003 and 2022. 
All studies employed quantitative measures. Of the 
studies included in the present scoping review, 8 were 
cross-sectional studies [31–38], and 3 case–control stud-
ies [39–41]. The design was not reported in a study, but 
the methodology followed was a cross-sectional study 
[42]. Regarding the geographical location of these stud-
ies, 3 were carried out in South Africa, 3 in the Demo-
cratic Republic of Congo, 2 in Nigeria, 1 in Benin, 1 in 
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Cameroon, 1 in Congo, and 1 in Sudan. The geographical 
distribution of these studies is presented in the Fig. 2.

The objective of several studies was to determine the 
prevalence of HTN and associated factors in the work-
place [33–35, 37]. Others investigated the relationship 
between job stress and HTN [39, 40] and another sought 
to determine the prevalence of HTN and other cardio-
vascular risk factors among workers [36].

Quality appraisal
Of the 12 included articles, 3 were high-quality [32, 37, 
38], 6 were medium-quality [31, 33–35, 39, 41], and 3 
were low-quality [36, 40, 42] according to the Joanna 
Briggs Institute (JBI) critical appraisal tools used, pro-
viding a general overview of the quality of these studies 
(Additional file 2).

Narrative analysis
The summary of study characteristics and findings of the 
included articles is presented in Table 1.

Study participants
The sample size of included studies ranged between 84 
participants in the Democratic Republic of Congo [39] 

and 21,307 participants in South Africa [31]. The ages 
of the subjects ranged from 18 to 79 years. However, 
4 of these studies did not report the age range [32–34, 
39]. All the studies included both male and female 
participants.

Measurement of exposure
Job stress measurement was performed in 9 stud-
ies [31–33, 35, 37, 38, 40–42]. The most widely used 
stress assessment model is the Karasek model in 5 
studies with the 26-item version. The “Job strain” was 
defined by a psychological demand of less than 21 and 
a decision latitude of less than 71 [35, 37, 38, 40, 41]. 
Although, only one study did not describe how stress 
was assessed following this model [41].

In addition to that exposure measurement, the meas-
urement of blood pressure (BP) was done in 10 stud-
ies [32–41]. HTN was defined as SBP ⩾140 mmHg and 
by DBP ⩾90 mmHg. Nevertheless, 2 studies did not 
report how HTN was defined [33, 40]. Only 6 reported 
the measurement of both job stress exposure and blood 
pressure.

Fig. 1  PRISMA Flow Diagram for inclusion process of articles in the review
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Activity sectors covered by the included studies
Four studies were carried out in the health sector [33, 38, 
39, 42], 2 in the banking sector [34, 36], 2 in the educa-
tion sector [31, 41], 2 in the industry sector [37, 40], 1 in 
the administration sector [35] and 1 multi-sector worker 
study among blue-collar workers (mining, manufactur-
ing, and construction) and white-collar workers (bank-
ing, IT, and retail companies) [32].

Prevalence of hypertension and job stress
The prevalence of HTN ranged from 14.3% [40] to 45.9% 
[34]. A high proportion of hypertensive participants (35.4% 
to 70.6%) were unaware that they had HTN at the time of 
the study [33–35, 37]. A study highlighted that blood pres-
sure was higher in males than in females [36]. The preva-
lence of job stress ranged from 16.6% [42] to 47.9% [37]. 
The stress level was related to occupation and among these 
most stressed subjects, we also had the highest number of 
hypertensives [32, 39, 40]. This stress level was also high-
lighted higher in males than in females [31, 38].

Association between hypertension and job stress
In total, 9 studies reported a relationship between HTN 
and job stress [31, 34–40, 42]. These studies noted that 

an increase in a job stress situation was associated with 
an increase in blood pressure. The perceived stress 
among workers was positively associated with HTN 
(r = 0.17, p < 0.05) [42]. Of the studies that reported an 
association between HTN and job stress, only 2 studies 
adjusted for other factors. Thus, after adjustment, job 
stress (OR = 2.4 [1.5–4.4], p < 0.001) was significantly 
associated with HTN in the first study [37], and in the 
second, that was statistically significant only in men 
(OR = 1.12 [1.06–1.20], p < 0.001) [31].

Other factors known as traditional risk factors of 
HTN have been reported as associated with HTN, such 
as age [33, 34, 37]; gender where males were more likely 
to be affected by HTN (OR = 1.12 [1.06–1.20]) [31], 
(OR = 2.2 [1.3—3.7]) [37]; heredity or family history 
of HTN (OR = 2.4 [1.3—4.7]) [37], also highlighted by 
Khaild et al. [34] and Adjobimey et al. [35]; overweight 
(OR = 2.9 [1.4—6.1]) or obesity (OR = 4.3 [1.9—9.8]) 
[37] that were also identified in other studies [33–35]; 
alcohol consumption (OR = 7.0 [2.36–20.70]) [39], 
reported as well in 2 studies [31, 36]; smoking [31, 34, 
36, 39]; physical activity (OR = 2.3 [1.2—4.3]) [37], 
(r = -0.193, p = 0.001) [33], found also in other studies 
[34, 36].

Fig. 2  Hypertension and job stress: published articles in Sub-Saharan Africa
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Stress management and health promotion program 
in the workplace
None of the studies documented the availability of a 
workplace health promotion program, particularly con-
cerning cardiovascular disease risk factors. However, a 
study that assessed stress management among healthcare 
workers in hospitals noted that HTN was inversely asso-
ciated with stress management (r = -0.14, p < 0.05) [42]. 
Nevertheless, this evaluation did not mention a specific 
job stress management program implemented in these 
hospitals. The authors suggest that effective lifestyle and 
health promotion programs are needed to reduce stress 
and health risks for healthcare workers.

Discussion
The present paper synthesizes the existing knowledge 
about HTN and job stress in Sub-Saharan Africa. Glob-
ally, there are few publications on this topic. The qual-
ity appraisal (JBI critical appraisal tools) illustrated that 
half of the studies identified and included are of medium 
quality. The model most commonly used in these stud-
ies to assess exposure (job stress) was Karasek’s model. 
The values used for the definition of the "Job strain" situ-
ation of Karasek’s model, associating high psychological 
demand with low decision latitude, are comparable with 
those reported in studies carried out in other regions of 
the world for the 26 items version, for which the psy-
chometric properties of the French version have been 
validated [20]. This situation is reported to be associ-
ated with a high risk of cardiovascular disease, especially 
when the worker has low social support [43].

The studies were conducted on sectors of activ-
ity described in the literature where workers are most 
exposed to job stress [17, 44]. Overall, most studies 
reported an association between HTN and job stress 
among workers in the workplace. However, only one 
study also mentioned the relationship between stress 
management and HTN. HTN has also been reported to 
be associated with job stress in several studies, includ-
ing the meta-analysis where, for cross-sectional studies, 
a single exposure to “job strain” was associated with SBP 
(3.43 mm Hg [2.02, 4.84], p < 0.001, I2 = 62.3) and DBP 
(2.07 mm Hg [1.17, 2.97], p < 0.001, I2 = 42.3) at work 
[23]. Nevertheless, this association remains controversial. 
Another meta-analysis did not find an effect of associa-
tion between job stress and HTN [45].

The review showed a high prevalence of HTN among 
participants, including a significant proportion who did 
not know they had HTN at the time of the study. These 
results are consistent with a cohort study conducted 
across four countries in Sub-Saharan Africa aimed 
to determine the prevalence of pre-HTN, HTN, and 

associated factors, assessing of BP data collected revealed 
that only 50% of participants with HTN were aware 
of their elevated blood pressure condition [46]. These 
results support the view that HTN is a health problem 
among workers in Sub-Saharan Africa that deserves to 
be considered in the workplace. However, the failure to 
control for certain confounding factors in most of these 
studies may bring into doubt the significant associations 
found in some studies and/or the lack of association 
found in others.

The design of the studies carried out does not allow 
a causal link to be established between HTN and job 
stress. No longitudinal studies of a cohort of workers 
with repeated measures or randomized controlled tri-
als with a follow-up period have been conducted in 
the workplace, compared to studies in other parts of 
the world [23, 47]. Given the increasing rates of HTN 
in Sub-Saharan Africa, the existence of a prevention or 
health promotion program related to cardiovascular 
disease or cardiovascular risk factors was not reported 
in these studies. Workers represent half of the world’s 
population, and their health is critical to productivity 
and economic development. Their health is determined 
by occupational hazards, social and individual factors, 
and by access to health services. A focus should be 
placed on the prevention of occupational hazards and 
the promotion of health in the workplace [48]. The fact 
that no health promotion programs are mentioned as 
being implemented in the workplace in Sub-Saharan 
Africa raises concerns about the real consideration of 
the burden of cardiovascular disease in countries of 
this region. However, the implementation of lifestyle 
or stress management interventions in the workplace 
has been reported elsewhere to affect reducing blood 
pressure in workers [49–51]. This is the case of a pro-
spective cohort study carried out in Malaysia among 
employees in a university, where a workplace health 
promotion program was conducted and reported a 
decrease of 2.36 mmHg among SBP in the HTN sub-
group (p < 0.0001) and a significant improvement in 
SBP among the participants who were at risk of HTN 
(-0.75 mmHg, p < 0.001) [50].

Limitations
Our scoping review has some limitations. Although 
keywords were used in electronic search databases and 
a manual search completed this selection step, it is dif-
ficult to identify all the articles published on this topic 
and achieve exhaustiveness, which could constitute a 
selection bias. In addition, the exploratory study does 
not allow a quantitative assessment of the included 
studies. Given the design of the studies included in our 
exploratory review (cross-sectional and case–control 
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studies), the available data on the subject are limited 
and do not allow us to establish a causal link between 
HTN and job stress.

Conclusion
Our scoping review of the available literature found an 
increasing prevalence of HTN in the workplace, with a 
high proportion of workers who are unaware that they 
have HTN. Studies have shown also that job stress is 
associated with HTN. Our analysis of the published 
literature also found gaps in terms of existing health 
programs or strategies for stress management or life-
style promotion in the workplace. Given the increasing 
prevalence of HTN, there is a need for prevention and 
health promotion policies in the workplace to be imple-
mented in Sub-Saharan Africa about the control of car-
diovascular disease to achieve sustainable development 
goal 3 about non-communicable diseases.

Abbreviations
HTN	� Hypertension
SBP	� Systolic blood pressure
DBP	� Diastolic blood pressure
JBI	� Joanna Briggs Institute
N.R.	� Not reported

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12889-​023-​17248-5.

Additional file 1. Search strategy

Additional file 2. Quality appraisal of included articles

Acknowledgements
Not applicable.

Authors’ contributions
RKK, BK, IG, GK, and YC conceptualized the scoping review. RKK and HM wrote 
the manuscript using synthesized data. AL, IG, GK, and YC guided to revision of 
the manuscript. All authors read and approved the final manuscript.

Funding
The authors declare that no funding was received for conducting this study.

Availability of data and materials
All data generated or analyzed during this study are included in this published 
article [and its supplementary information files].

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Environmental Health, Kinshasa School of Public Health, University of Kin-
shasa, Kinshasa, Democratic Republic of Congo. 2 Biostatistics and Clinical 
Research, School of Public Health, Research Centre in Epidemiology, Université 
Libre de Bruxelles (ULB), Brussels, Belgium. 3 Unit of Cardiology, University 
Clinic of Kinshasa, University of Kinshasa, Kinshasa, Democratic Republic 
of Congo. 4 Research Centre in Social Approaches to Health, School of Public 
Health, Université Libre de Bruxelles (ULB), Brussels, Belgium. 

Received: 27 June 2023   Accepted: 16 November 2023

References
	1.	 James PA, Oparil S, Carter BL, Cushman WC, Dennison-Himmelfarb C, 

Handler J, et al. 2014 Evidence-Based Guideline for the Management 
of High Blood Pressure in Adults: Report From the Panel Members 
Appointed to the Eighth Joint National Committee (JNC 8). JAMA. 
2014;311(5):507–20.

	2.	 Nguyen TN, Chow CK. Global and national high blood pressure burden 
and control. Lancet. 2021;398(10304):932–3.

	3.	 Patel P, Ordunez P, DiPette D, Escobar MC, Hassell T, Wyss F, et al. Improved 
Blood Pressure Control to Reduce Cardiovascular Disease Morbidity and 
Mortality: The Standardized Hypertension Treatment and Prevention 
Project. The Journal of Clinical Hypertension. 2016;18(12):1284–94.

	4.	 World Health Organization. Hypertension. [cited 2023 Feb 22]. Available 
from: https://​www.​who.​int/​news-​room/​fact-​sheets/​detail/​hyper​tensi​on

	5.	 Campbell NRC, Bovet P, Schutte AE, Lemogoum D, Nkwescheu AS. 
High Blood Pressure in Sub-Saharan Africa: Why Prevention, Detection, 
and Control are Urgent and Important. J Clin Hypertens (Greenwich). 
2015;17(9):663–7.

	6.	 Cappuccio FP, Miller MA. Cardiovascular disease and hypertension in 
sub-Saharan Africa: burden, risk and interventions. Intern Emerg Med. 
2016;11(3):299–305.

	7.	 Nulu S, Aronow WS, Frishman WH. Hypertension in Sub-Saharan Africa. 
Cardiol Rev. 2016;24(1):30–40.

	8.	 Muntner P, Carey RM, Gidding S, Jones DW, Taler SJ, Wright JT, et al. Poten-
tial US Population Impact of the 2017 ACC/AHA High Blood Pressure 
Guideline. Circulation. 2018;137(2):109–18.

	9.	 Spruill TM. Chronic Psychosocial Stress and Hypertension. Curr Hypertens 
Rep. 2010;12(1):10–6.

	10.	 Liu MY, Li N, Li WA, Khan H. Association between psychosocial stress 
and hypertension: a systematic review and meta-analysis. Neurol Res. 
2017;39(6):573–80.

	11.	 Lazarus RS. Psychological stress and the coping process. New York, NY, US: 
McGraw-Hill; 1966. p. 466 Psychological stress and the coping process.

	12.	 Folkman S. Stress, Appraisal, and Coping. In: Gellman MD, Turner JR, edi-
tors. Encyclopedia of Behavioral Medicine. New York, NY: Springer; 2013 
[cited 2023 Apr 1]. p. 1913–5. Available from: https://​doi.​org/​10.​1007/​
978-1-​4419-​1005-9_​215

	13.	 Ogden J, Desrichard O, Blum A, Gauchet A. Chapitre 11. Le stress. In: 
Psychologie de la santé. 2nd ed. Louvain-la-Neuve [Paris]: De Boeck; 2014. 
p. 327–44 Ouvertures psychologiques.

	14.	 National Institute for Occupational Safety and Health (NIOSH). Stress at 
work. DHHS (NIOSH) Publication No 99–101 [Internet]. 2020 [cited 2023 
Jan 15]; Available from: https://​www.​cdc.​gov/​niosh/​docs/​99-​101/​defau​lt.​
html

	15.	 Trudel X, Brisson C, Gilbert-Ouimet M, Milot A. Psychosocial Stressors at 
Work and Ambulatory Blood Pressure. Curr Cardiol Rep. 2018;20(12):127.

	16.	 Lefebvre B, Poirot M. Comprendre le stress et les risques psychosociaux : 
De la gestion du stress au management des risques psychosociaux. In: 
Stress et risques psychosociaux au travail : comprendre - prévenir - inter-
venir. Issy-les-Moulineaux: Elsevier Masson. 2015. p. 3–12.

	17.	 Guez F, Delhommeau AC, Chapus-Gilbert V. Les caractéristiques du stress 
professionnel. In: Agir sur le stress au travail. Paris: Nathan LesEchos.fr; 
2009. p. 25–9 Entreprise.

	18.	 Karasek RA. Job Demands, Job Decision Latitude, and Mental Strain: 
Implications for Job Redesign. Adm Sci Q. 1979;24(2):285.

https://doi.org/10.1186/s12889-023-17248-5
https://doi.org/10.1186/s12889-023-17248-5
https://www.who.int/news-room/fact-sheets/detail/hypertension
https://doi.org/10.1007/978-1-4419-1005-9_215
https://doi.org/10.1007/978-1-4419-1005-9_215
https://www.cdc.gov/niosh/docs/99-101/default.html
https://www.cdc.gov/niosh/docs/99-101/default.html


Page 12 of 12Khonde Kumbu et al. BMC Public Health         (2023) 23:2316 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	19.	 Niedhammer I, Siegrist J, Landre MF, Goldberg M, Leclerc A. Étude des 
qualités psychométriques de la version française du modèle du déséquili-
bre efforts/récompenses. Revue d’épidémiologie et de santé publique. 
2000;48(5):419–38.

	20.	 Niedhammer I, Ganem V, Gendrey L, David S, Degioanni S. Propriétés 
psychométriques de la version française des échelles de la demande 
psychologique, de la latitude décisionnelle et du soutien social du « Job 
Content Questionnaire » de Karasek : résultats de l’enquête nationale 
SUMER. Santé Publique. 2006;18(3):413–27.

	21.	 Kivimäki M, Virtanen M, Elovainio M, Kouvonen A, Väänänen A, Vahtera J. 
Work stress in the etiology of coronary heart disease—a meta-analysis. 
Scand J Work Environ Health. 2006;32(6):431–42.

	22.	 Gilbert-Ouimet M, Trudel X, Brisson C, Milot A, Vézina M. Adverse effects 
of psychosocial work factors on blood pressure: systematic review of 
studies on demand-control-support and effort-reward imbalance mod-
els. Scand J Work Environ Health. 2014;40(2):109–32.

	23.	 Landsbergis PA, Dobson M, Koutsouras G, Schnall P. Job Strain and 
Ambulatory Blood Pressure: A Meta-Analysis and Systematic Review. Am 
J Public Health. 2013;103(3):e61-71.

	24.	 Trudel X, Milot A, Gilbert-Ouimet M, Duchaine C, Guénette L, Dalens V, 
et al. Effort-Reward Imbalance at Work and the Prevalence of Unsuccess-
fully Treated Hypertension Among White-Collar Workers. Am J Epidemiol. 
2017;186(4):456–62.

	25.	 Lavigne-Robichaud M, Trudel X, Duchaine CS, Milot A, Gilbert-Ouimet M, 
Vézina M, et al. Job strain and the prevalence of uncontrolled hyperten-
sion among white-collar workers. Hypertens Res. 2019;42(10):1616–23.

	26.	 Munn Z, Peters MDJ, Stern C, Tufanaru C, McArthur A, Aromataris E. 
Systematic review or scoping review? Guidance for authors when choos-
ing between a systematic or scoping review approach. BMC Med Res 
Methodol. 2018;18(1):143.

	27.	 Arksey H, O’Malley L. Scoping studies: towards a methodological frame-
work. Int J Soc Res Methodol. 2005;8(1):19–32.

	28.	 Peters MDJ, Marnie C, Tricco AC, Pollock D, Munn Z, Alexander L, et al. 
Updated methodological guidance for the conduct of scoping reviews. 
JBI Evidence Synthesis. 2020;18(10):2119.

	29.	 Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, et al. 
PRISMA Extension for Scoping Reviews (PRISMA-ScR): Checklist and 
Explanation. Ann Intern Med. 2018;169(7):467–73.

	30.	 Moola S, Munn Z, Tufanaru C, Aromataris E, Sears K, Sfetcu R, et al. 
Chapter 7: Systematic reviews of etiology and risk. In: Aromataris E, Munn 
Z (Editors) JBI Manual for Evidence Synthesis JBI, 2020 Available from 
https://​synth​esism​anual.​jbi.​global. 2020.

	31.	 Peltzer K, Shisana O, Zuma K, Van Wyk B, Zungu-Dirwayi N. Job stress, job 
satisfaction and stress-related illnesses among South African educators. 
Stress Health. 2008;25(3):247–57.

	32.	 Aginsky KD, Constantinou D, Delport M, Watson ED. Cardiovascular 
disease risk profile and readiness to change in blue- and white-collar 
workers. Family & Community Health: The Journal of Health Promotion & 
Maintenance. 2017;40(3):236–44.

	33.	 Sumaila F, Shittu A, Idris A, Aliyu AM. Prevalence of Undiagnosed Hyper-
tension and its risk factors among health care workers of some selected 
hospitals in Dutse, Jigawa State, North western Nigeria. Advances of 
science for medicine. 2016;1:19–23.

	34.	 Khaild SM, Taha ZI, Ali OI, Mohammed MH, Abdelhai Y, William J. Hyper-
tension and Associated Risk Factors Among the Sudanese Banking Sector 
in River Nile State: A Descriptive Cross-Sectional Study. Cureus. 2022;14(5): 
e24770.

	35.	 Adjobimey M, Mikponhoué R, Frimège DF, Cissé IM, Tchibozo C, Hounto-
hotegbe E, et al. Hypertension and Work Stress among City Hall Workers, 
Bohicon. Benin Occupational Diseases and Environmental Medicine. 
2022;10(2):102–15.

	36.	 Gombet TH, Kaky GS, Ikama MS, Ellenga-Mbolla B. Hypertension artérielle 
et autres facteurs de risque cardiovasculaires en milieu professionnel 
brazzavillois. Médecine d’Afrique noire. 2007;54:545–8.

	37.	 Panda JLK, Masumbuko JL, Mairiaux P. Prevalence of hypertension at 
workplace and their risk factors in the Democratic Republic of Congo: 
Case of Kisangani’s textile industry. Ethics, Medicine and Public Health. 
2020;15.

	38.	 Owolabi AO, Owolabi MO, OlaOlorun AD, Olofin A. Work-related stress 
perception and hypertension amongst health workers of a mission 

hospital in Oyo State, south-western Nigeria. Afr J Prim Health Care Fam 
Med. 2012;4(1):307.

	39.	 Umba EK, Ngoyi JM, Katanga LM, Nkumisongo S, Musangu MS, Kavula 
WK, et al. Facteurs de risque associés à l’hypertension artérielle (HTA) chez 
les personnels soignants. Cas de l’Hôpital Gécamines Sud de Lubum-
bashi. Revue de l’Infirmier Congolais. 2020;4(2):31–5.

	40.	 Nanga JM, Dia SA, Tchofo D, Eutrope M, Cheval P, Diallo BK. High Blood 
Pressure from ALUCAM Group’s Workers: the Impact of the Actvity. Health 
Sci J. 2020;14(5):1–7.

	41.	 Kalumba IC, Lomami OG. Stress professionnel et profil de la pression 
artérielle des enseignants du secteur primaire et secondaire de la ville 
de Lubumbashi en République Démocratique du Congo : Du 10 Janvier 
2021 au 10 janvier 2022. Int J Innov Appl Stud. 2022;36(1):271–83.

	42.	 Promtussananon S. Health behaviour, perceived stress and stress man-
agement among hospital staff in the Limpopo Province, South Africa. 
Journal of Psychology in Africa; South of the Sahara, the Caribbean, and 
Afro-Latin America. 2003;13(1):81–90.

	43.	 Karasek R, Brisson C, Kawakami N, Houtman I, Bongers P, Amick B. The Job 
Content Questionnaire (JCQ): An instrument for internationally compara-
tive assessments of psychosocial job characteristics. J Occup Health 
Psychol. 1998;3:322–55.

	44.	 Limone P, Zefferino R, Toto GA, Tomei G. Work Stress, Mental Health and 
Validation of Professional Stress Scale (PSS) in an Italian-Speaking Teach-
ers Sample. Healthcare. 2021;9(11):1434.

	45.	 Nyberg ST, Fransson EI, Heikkilä K, Alfredsson L, Casini A, Clays E, et al. 
Job Strain and Cardiovascular Disease Risk Factors: Meta-Analysis of 
Individual-Participant Data from 47,000 Men and Women. PLoS ONE. 
2013;8(6): e67323.

	46.	 Guwatudde D, Nankya-Mutyoba J, Kalyesubula R, Laurence C, Ade-
bamowo C, Ajayi I, et al. The burden of hypertension in sub-Saharan 
Africa: a four-country cross sectional study. BMC Public Health. 
2015;15(1):1211.

	47.	 Sparrenberger F, Cichelero FT, Ascoli AM, Fonseca FP, Weiss G, Berwanger 
O, et al. Does psychosocial stress cause hypertension? A systematic 
review of observational studies. J Hum Hypertens. 2009;23(1):12–9.

	48.	 WHO. WHO Global Plan of Action on Workers’ Health (2008–2017): 
baseline for implementation: global country survey 2008/2009: executive 
summary and survey findings [Internet]. Geneva, Switzerland; 2013 [cited 
2023 May 12]. Available from: https://​www.​who.​int/​publi​catio​ns-​detail-​
redir​ect/​WHO-​FWC-​PHE-​2013-​01

	49.	 McCraty R, Atkinson M, Tomasino D. Impact of a Workplace Stress Reduc-
tion Program on Blood Pressure and Emotional Health in Hypertensive 
Employees. The Journal of Alternative and Complementary Medicine. 
2003;9(3):355–69.

	50.	 Eng JY, Moy FM, Bulgiba A. Impact of a Workplace Health Promotion 
Program on Employees’ Blood Pressure in a Public University. PLoS ONE. 
2016;11(2): e0148307.

	51.	 Muto T, Yamauchi K. Evaluation of a Multicomponent Workplace Health 
Promotion Program Conducted in Japan for Improving Employees’ 
Cardiovascular Disease Risk Factors. Prev Med. 2001;33(6):571–7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://synthesismanual.jbi.global
https://www.who.int/publications-detail-redirect/WHO-FWC-PHE-2013-01
https://www.who.int/publications-detail-redirect/WHO-FWC-PHE-2013-01

	Job stress, a source of hypertension among workers in Sub-Saharan Africa: a scoping review
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Research design
	Identification of relevant studies
	Study selection
	Charting the data
	Collating, summarizing, and reporting the results
	Quality appraisal of included articles

	Results
	Search results
	Type of studies and objectives
	Quality appraisal
	Narrative analysis
	Study participants
	Measurement of exposure
	Activity sectors covered by the included studies
	Prevalence of hypertension and job stress
	Association between hypertension and job stress
	Stress management and health promotion program in the workplace


	Discussion
	Limitations

	Conclusion
	Anchor 29
	Acknowledgements
	References


