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Occupational Hazards among Healthcare Workers in
Africa: A Systematic Review

Sarah Mossburg®, Angela Agore?, Manka Nkimbeng* and Yvonne Commodore-Mensah?

Background: While all healthcare workers are exposed to occupational hazards, workers in sub-Saharan
Africa have higher rates of occupational exposure to infectious diseases than workers in developed coun-
tries. Identifying prevalence and context of exposure to blood and bloodborne pathogens may help guide
policies for prevention.

Objective: This systematic review examined occupational exposure rates to blood and bloodborne pathogen
among healthcare workers in sub-Saharan Africa.

Methods: In November 2017, a comprehensive literature search was conducted to identify studies
reporting exposure of health workers in African coutnries to blood and bodily fluids. Title, abstract
and full text screening were used to narrow our search. Studies more than 10 years old, or published in
non-English languages were excluded.

Findings: Fifteen studies reported a variety of exposures. The lifetime prevalence of needlestick injury
ranged from 22-95%, and one-year prevalence ranged from 39-91%. Studies included a range of descrip-
tive statistics of knowledge, attitudes, practice and access factors related to exposures. Two studies
reported 21-32% of respondents linked poor knowledge or training with prevention of needlestick injuries.
Rates of recapping needles ranged from 12-57% in four studies. Attitudes were generally positive toward
occupational safety procedures while access was poor.

Conclusions: The high burden of blood and bloodborne pathogen exposures demonstrated here indicates
a high risk for contracting bloodborne illnesses. Although the data are sparse, implementation of preven-
tative policies based on current knowledge remains critical to minimize risk and reduce exposure. There
remains a pressing need for high quality data on occupational hazards to identify the burden of expo-
sures and inform preventive policies in Sub-Saharan Africa. Additional studies are needed to determine
whether differential exposures exist between professions and the associations with knowledge, attitudes,
practices, and access factors to create targeted strategies to diminish occupational hazards.

Introduction

Healthcare workers provide patient care in environments
that are considered to be one of the most unsafe occupa-
tional settings [1, 2]. Occupational hazards that include
biological, chemical, physical, ergonomic, psychosocial,
fire and explosion, and electrical hazards [3] threaten
healthcare worker lives, safety, and well-being. Globally, it
is estimated that 1 in 10 healthcare workers, experience
a sharp injury every year [4]. In the year 2000, sharps
injuries to healthcare workers resulted in 16,000 hepa-
titis C virus (HCV) infections, 66,000 hepatitis B virus
(HBV) infections, and 1,000 human immunodeficiency
virus (HIV) infections. The impact of these infections is
significant. Between 2000 and 2030, these infections are
estimated to cause 145 premature deaths due to HCV, 261
premature deaths due to HBV, and 736 premature deaths
due to HIV [5]. In sub-Saharan Africa, the limited studies
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conducted have demonstrated that healthcare workers are
frequently exposed to biological, chemical, and physical
occupational hazards [6, 7].

HBV, HCV and HIV prevalence among healthcare
workers who experience sharp injuries highlight the
disproportionate burden that sub-Saharan Africa bears
in contrast to developed countries. For instance, in the
Africa E sub-region (including Botswana, Congo, Malawi,
South Africa etc.),11.8% of HBV, 2.8 of HCV, and 5.1%
of HIV infections are attributable to occupational expo-
sure [5]. This is in sharp contrast with the America A
sub-region (Canada, Cuba, United States) where 0.51%
of HBV, 1.6% of HCV and 0.29% of HIV infections are
attributable to occupational exposure [5]. The higher
prevalence is partly explained by the higher prevalence
of bloodborne pathogens in the general population but
can also be attributed to poor healthcare infrastructure in
sub-Saharan Africa [8, 9].

Therearewell-established guidelines to prevent exposure
to occupational hazards, including blood and bloodborne
pathogens. These include educating healthcare workers
on safer use of devices, procedures and management of
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exposures. Furthermore, the World Health Organization
(WHO) has instructed governments to transition to the
exclusive use of safety injection devices by 2020 [10].
While developed countries have heeded this recommen-
dation, the vast majority of sub-Saharan African countries
have failed to enact legislation to protect healthcare
workers. Apart from provider behaviors that increase
exposure to occupational hazards, system-level barriers
increase the risk of exposure to hazards in the healthcare
setting. Unsafe conditions in the healthcare environment,
lack of personal protective equipment (PPE), and high
provider to patient ratio increase the risk of exposure to
bloodborne pathogens and cause preventable infections.
Healthcare workers in four African countries (Cameroon,
South Africa, Uganda and Zimbabwe), have reported that
the top four reasons for migrating to developed countries
include better remuneration, safer work environment, liv-
ing conditions and lack of facilities [11]. The 2006 World
Health Report Working Together for Health drew attention
to the severe healthcare worker shortages in 57 countries,
most of them in Africa and Asia [12]. The influence of
occupational hazards on healthcare worker shortages in
sub-Saharan Africa has dire implications for patient out-
comes, productivity and life expectancy in the continent.
Better understanding of the occurrence of occupational
hazards among healthcare workers in sub-Saharan Africa
can inform policies to make the healthcare environment
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safer for healthcare workers. Hence, the purpose of this
systematic review was to examine the occurrence of
exposure to blood and bloodborne pathogens among
healthcare workers in sub-Saharan Africa.

Methods
Search Strategy
The primary outcome for this systematic review was
healthcare worker exposure rates to bloodborne patho-
gens. Secondary outcomes included knowledge, attitudes,
practices, and access factors that potentially contributed
to exposures. We conducted a broad literature search
using occupational health terms that were most likely to
capture studies in this area, and then narrowed our search
via title, abstract and full text screening. The literature
search was conducted in November 2017. Three databases
(PubMed, Embase, and Cumulative Index to Nursing and
Allied Health Literature [CINAHL]) were searched for
(“safety” or ‘chemical safety” or “equipment safety” or
“fire safety” or “occupational safety” or “radiation safety”
or ‘occupation*” within three words of “safety or hazard*”
or “hazard*” or “accident*”) AND (“Health personnel+" or
“nurse*” or “physician*” or “doctor*” or “surgeon*") AND
(“Africa South of the Sahara” or “Africa South of the Sahara”
or “central Africa”) and all sub-Saharan African countries.
A total of 1799 references were retrieved from searches
(Figure 1). There were 263 duplicates removed and 1536
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Figure 1: Prisma diagram for search strategy.
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articles were left for screening. Of these, 1407 studies were
excluded during abstract screening. Studies were included
if they were in English, involved occupational exposure to
blood and bodily fluid, and included healthcare workers
in an African Country. Studies were excluded if they were
published more than 10 years ago. Eighty-one articles
were forwarded to full text screening and 65 of those
were excluded. Figure 1 includes reasons for full text
exclusion. Screening was conducted by two independent
reviewers and conflicts were resolved through consensus
at each stage.

Data extraction

Fifteen articles met the inclusion criteria and were
extracted for synthesis. Three reviewers (AB, SM &MN)
conducted the extraction for this review. Each article was
extracted by two independent data extractors. Data was
extracted using a pre-determined table created to extract
data relevant to this review. Disagreements in extracted
content were resolved through detailed review of the
article, discussion and consensus by all team members
(AB, SM, MN & YCM).

Results

Descriptive data for each of the reviewed studies including
country, study population, sample size, sampling strategy,
response rate and type of occupational exposure are pre-
sented in Table 1. Studies took place in a single country
with the exception of one study involving surgeons from
14 African countries [13]. Nigeria had the most published
studies (n = 4), followed by South Africa (n = 3), Ethiopia
(n=2),and Uganda (n = 2). One study each was conducted
in Cameroon, Kenya, Sudan, and Tanzania. There were a
range of disciplines represented, one study included
only nurses [14], five studies included only physicians
[15-19], and the remaining ten studies included multiple
disciplines [20-29]. Sample sizes ranged from 30-843,
and response rates ranged from 41-94%, although four
studies did not report response rates.

Prevalence

Our primary outcome of interest was prevalence or
incidence of blood and bloodborne pathogen exposure
from needlestick injuries or muco-cutaneous exposures.
Studies reported a variety of prevalence or incidence rates
(Table 2). Current lifetime needlestick injury prevalence
ranged from 22-95% [15, 16, 24, 26, 29]. One study
reported two-year incidence rate of needlestick injuries
of 21% [22]. Four studies reported a one-year incidence
rate ranging from 39-91% [13, 17, 23, 28]. Two stud-
ies reported overall rates of accidental blood exposure
via multiple methods (needlestick injuries, non-sharps,
splashes, etc.). Of these, one reported a six-month overall
accidental blood exposure incidence rate of 68% [18],
while the other reported a one-year overall accidental
blood exposure incidence rate of 84% [28]. Two studies
were more narrowly focused on HIV exposure, reporting
prevalence rates of exposure to HIV (68%) [14] and HIV
risky conditions (34%) [25]. Three studies reported one
year incidence of muco-cutaneous exposures ranging
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from 24-76% [17, 23, 28]. Two studies designed to evalu-
ate splash rates on protective eyewear in the operating
room during procedures reported 45-53% of eyewear
was splashed [20, 27].

Secondary outcomes were factors related to knowledge,
attitudes, practices and access that predispose healthcare
workers to blood and bloodborne pathogen exposures
(Table 2). Most studies reported descriptive data (percent-
ages) rather than inferential tests of associations of these
factors with exposures. We found that practice factors
were the most commonly included (13 of 15 studies)
followed by knowledge and access factors (each with 8 of
15 studies) and finally attitude factors (6 of 15 studies).

Knowledge

General knowledge or training was described in two
studies where 21-32% of respondents reported either a
lack of training or poor knowledge related to prevention
of needlestick injuries [22, 23]. Several studies explored
knowledge factors as they related to post-exposure
prophylaxis (PEP) [22, 23]. Four studies reported between
42-93% of those surveyed had adequate knowledge of
PEP [14, 18, 25, 29]. While one study reported that 24%
of those surveyed lacked adequate training on use of
PEP [22]. Respondents with some type of formal training
on PEP, HIV exposure or occupational health exposures
ranged from 33-49% [24, 25, 28].

Attitudes

Of the eight studies describing attitude factors, three
indicated that 80-99% of participants reported positive
attitudes towards occupational safety measures [16, 25,
29]. In two of these studies, there were a small minority
(6—8%) of healthcare workers surveyed that reported not
following safety procedures because they didn't perceive
them to be useful [16, 29]. Reported reasons for noncom-
pliance with safety practices often fell into the category
of attitude factors. In two studies, 1-33% of respondents
indicated discomfort was a reason for non-compliance
with safety equipment [27, 29]. Two studies also reported
that 6—14% of respondents indicated time was a factor for
noncompliance [16, 29].

Practices

A number of practices related to exposure of healthcare
workers to blood and bloodborne pathogens were
reported across studies. Rates for recapping needles
ranged from 12-57% in four studies [14, 15, 22, 23].
Two studies reported that 94-98% of study respondents
properly disposed of sharps [29]. The practice of taking
PEP after an exposure varied widely, ranging from 1-88%
in five studies [15, 17, 18, 23, 25]. The two studies that
included information about participant reporting rates
after exposure were consistent with 47-48% reporting
exposures [17, 23].

Access

Some of the studies also reported on factors that could be
grouped into access to safety equipment. Between 2-70%
of participants in four studies indicated that some type of
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safety equipment or PEP was not available to them [14,
24, 26, 29]. Two studies assessed the availability of occu-
pational health policies, with 37-88% reporting polices
were available [16, 25]. Finally, two studies indicated that
69-92% of participants had sharps or waste disposal
available to them at their hospital [15, 26].

Discussion

This review sought to identify studies that examined
occupational exposures to blood and body fluids in
healthcare workers and potential factors predisposing
workers to exposures in sub-Saharan Africa. Our review
identified a high burden of occupational hazards as well
as knowledge, attitude, practice and access factors among
healthcare workers representing different professions.

Several of the prevalence estimates of occupational
hazards had a wide range. Lifetime prevalence of needle-
stick injuries spanned from 22-95% in the five studies
reporting this statistic. These differences may be partially
explained by variations in sampling among the studies.
Isolating the studies that included only physicians (sur-
geons and gynecologists) shows that they both had high
rates, although relatively small sample sizes (n < 100) [15,
16]. Surgeons have high exposure rates to sharps in the
operating room, which may increase the likelihood of a
needlestick or other sharp injury. Similarly, if gynecolo-
gists are also practicing as obstetricians and performing
cesarean sections, or performing gynecological surgeries
in the operating room they may also have higher expo-
sures to sharps. Of the remaining studies that included a
diverse sample of healthcare workers, the study with the
highest lifetime prevalence rate (95%) was in a single hos-
pital in Nigeria [29]. It is possible that this hospital is an
outlier with a high rate for a variety of contextual reasons
that are not immediately apparent. The two studies with
the lowest prevalence rates (<53%) each took place in
multiple hospitals with a more diverse sample of health-
care workers including physicians, nurses, nursing assis-
tants, midwives, and clinical officers [24, 26)].

The one-year incidence of needlestick injuries ranged
from 39-91%. These differences may also be related to
the population that was sampled in the respective studies,
although this is unlikely to account for all the variation
in rates. Similar to the high lifetime prevalence reported
in surgeons above, the study that included only surgeons
had the highest incidence [19]. Again, this may be par-
tially explained by the high exposure rates surgeons have
to sharps in the operating room. The study that reported
the lowest one-year incidence included students, who
may have a lower incidence rate because as a student they
have lower exposures in general [23].

While the prevalence and incidence findings have lim-
ited applicability because of their significant variability,
the qualitative findings concerning knowledge, attitudes,
practices, and access factors provide critical information
to help inform prevention strategies. While the amount
of data in the studies we examined concerning these fac-
tors varied widely, it begins to present a picture of poten-
tial provider and system issues that may be contributing
to sub-Saharan African healthcare workers’ exposures to
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blood and body fluid. Provider knowledge does appear
to be a contributing factor to some extent. It is troubling
that 21-32% of respondents linked the lack of training
and poor knowledge to prevention of needlestick inju-
ries in two studies [22, 23]. There was also a notably wide
range of adequate knowledge in PEP practices (42-93%).
So even if PEP is available, it is likely that providers with
inadequate knowledge may not complete PEP treatment.

While there were generally positive attitudes towards
preventative safety practices reported, albeit in only three
studies, there were some negative attitudes worth noting.
A small percentage of respondents (6—8%) were non-com-
pliant with safety equipment or practices because they
did not consider them useful. More in-depth exploration
of these beliefs could provide data for potential inter-
ventions. One study reported a high rate of discomfort
as a reason for not using goggles in the operating room.
Because this finding was only observed in one study, and
a single piece of equipment, it is unclear whether discom-
fort is a common reason for non-compliance with other
safety equipment use. This finding is worth exploring in
future research.

Considering the wide range in knowledge about PEP, it
is not surprising that there was a range in practices in tak-
ing PEP (1-88%), although only two studies collected data
about knowledge of PEP and practice in taking PEP. The
results from these studies appear to be discordant. One
study reported 42% adequate knowledge, yet only 1% PEP
[18], while the other study reports 63% adequate knowl-
edge and 74% PEP [25]. It is difficult to draw meaningful
conclusions from such sparse data. Among the five studies
that reported PEP uptake, there was no clear contextual
factor that explained the wide range. Three out of five of
the studies took place in an individual hospital, it is pos-
sible that contextual factors within each hospital account
for the higher or lower rates of PEP uptake.

Preventing and mitigating occupational hazards among
healthcare workers in sub-Saharan Africa requires a sys-
tematic approach to providing occupational safety and
health at the national, district and facility levels with care-
ful integration into outbreak preparedness plans. The
protection of healthcare workers requires institutionaliza-
tion of occupational health risk assessment and risk-based
medical surveillance. In the recent inter-country workshop
on occupational safety and health in Africa [30], it was
identified that many countries lack national regulations
for occupational safety and health which cover public
health care facilities. A call was made for all sub-Saharan
African countries to develop regulations, standards, and
management according to the WHO/International Labor
Organization global framework. This strategy will likely
have the most significant and sustained impact on manag-
ing occupational safety and health in sub-Saharan Africa
[30].

Low levels of knowledge demonstrated by healthcare
workers in this review call for policies that create a culture
of awareness of occupational hazards and their influence
on patient outcomes. These policies may include man-
datory workshops and training on occupational hazards
and dedicated occupational health units at healthcare



Mossburg et al: Occupational Hazards among Healthcare Workers in Africa

institutions. These units may address the inadequacies in
the safe provision of health services, occupational hazards,
and statistics on the healthcare environment to ensure
that healthcare workers are adequately rehabilitated and
protected.

There is a dire need for national policies to address
insufficient and in some cases absence of PPE in many
sub-Saharan Africa countries. When worn correctly, PPE
provides a barrier to protect healthcare workers from
exposure to contaminated body fluids which may con-
tain infectious agents. At the basic level, PPE protects
the hands, eyes, nose, and mouth and includes equip-
ment such as boots, gloves, and face shields. Extended
PPE includes impermeable gowns, head covers and face
masks. In Akagbo et al.’s study among healthcare work-
ers in Ghana, 74% reported that sometimes PPEs were
not available but also stated that donning PPE during
emergencies would result in adverse outcomes or death
or cause patients to panic [31]. This scenario paints a com-
plex picture of why PPE may not be used consistently. Use
of PPE may result in significant physiological or physical
stresses to healthcare workers. The most common stress
associated with PPE in the African context is heat stress
which may limit compliance, performance and could be
life-threatening [32, 33]. The standards for the produc-
tion of PPEs should therefore be reevaluated to take into
consideration the warmer climate in Africa to promote
adherence.

To our knowledge, this is the first examination of
occupational exposure to bloodborne pathogens in sub-
Saharan Africa. The examination of knowledge, attitudes,
practices and access factors may inform strategies to
reduce exposures in diverse clinical settings. There are
some limitations to our review worth noting. It is possi-
ble that the data presented here for PEP under-represents
published data as PEP was not the primary focus of the
review. We did not include a formal method for evaluating
the quality of the studies that we included, rather because
there were so few studies on the topic chose to include all
available published data. Many studies grouped together
healthcare workers from disparate professions with vary-
ing opportunities for exposure which could affect nee-
dlestick injury or muco-cutaneous exposure rates. These
sampling strategies limit us from developing a deeper
understanding of prevalence within distinct professions.
Further research exploring rates within different profes-
sions would be helpful to build a basis for targeted inter-
ventions in these heterogeneous groups.

Conclusion

This study identified a high burden of needlestick injuries
and muco-cutaneous exposures to blood and bloodborne
pathogens for healthcare workers in sub-Saharan Africa.
This finding indicates that these healthcare workers are
at high risk of contracting bloodborne illnesses such as
HCV, HBV, and HIV. This review identified that sparse data
exists exploring factors correlated with these exposures
and inconsistent research among studies which explored
these factors. The development of effective interventions
to counteract causes of increased prevalence and inci-
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dence of needlestick injuries or muco-cutaneous expo-
sures is necessary even in light of the limited available
knowledge of factors influencing these rates.
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