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Abstract

Nurses provide the majority of health care in sub-Saharan Africa, which has high rates of Hepatitis 

B Virus (HBV) and human immunodeficiency virus (HIV). This systematic review used PRISMA 

methodology to synthesize the literature published between January 2008 and December 2018 

examining the occupational health of nurses practicing in the Economic Community of West 

African States (ECOWAS). The United States’ National Institute for Occupational Safety and 

Health’s Hierarchy of Controls is used to frame the findings. This research was mostly conducted 

in Nigeria and Ghana and focused on administrative controls. Nurses practicing in ECOWAS are 

at high risk of acquiring a bloodborne illness due to inadequate engineering and administrative 

controls, as well as limited access to personal protective equipment (PPE). These findings indicate 

interventions to improve these controls would likely lower the occupational risks faced by nurses 

practicing in ECOWAS. Research in more countries in ECOWAS would likely find differences in 

occupational health practices in Nigeria and Ghana, which are relatively wealthy, and other 

countries in the region. This literature showed nurses practicing in ECOWAS did not have 

adequate protection from biological hazards. Regional health groups, such as the West African 

Health Organization, should commit to improving occupational health practice. Needle recapping 

and double gloving must be discontinued, and PPE must be made more widely available in 

ECOWAS. Occupational health professionals in the region should advocate for better distribution 

of PPE and consider offering trainings on these behaviors.
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Background and Significance

Nurses are the largest cadre of health care workers (HCWs) in the world and provide the 

majority of care in sub-Saharan Africa (Goosby and von Zinkernagel, 2014). Of the 

approximately one billion people who live in sub-Saharan Africa, about 360 million live 

within the Economic Community of West African States (ECOWAS, 2016), a West African 

regional group of 15 member states. ECOWAS was founded in 1975 to promote economic 

cooperation within the West African region, and oversees the West African Health 

Organization (WAHO). Two member states of ECOWAS, Ghana and Guinea, have signed 

the Nursing Personnel Convention of 1977 (International Labor Organization, 1979), which 

commits member states to “employment and working conditions,” which are likely to attract 

and retain nurses (United Nations, International Labor Organization, 1979).

Sub-Saharan Africa has a high burden of bloodborne pathogens, such as Hepatitis B Virus 

(HBV) and Hepatitis C, relative to other parts of the world (Barth, Huijgen, Taljaard, & 

Hoepelman, 2010). Approximately 4.5 million people in the ECOWAS region are infected 

with human immunodeficiency virus (HIV), and fewer than half of those infected are taking 

antiretroviral medications (WAHO, 2016). One estimate of the 12-month prevalence of 

blood and body fluid exposure among HCWs in the West African region was 47.9% (Auta et 

al., 2017). Thus, nurses working in ECOWAS are at significant risk of contracting a 

bloodborne illness. The issue of nurses’ occupational health is especially pressing in West 

Africa as the region seeks to develop its human resources for health (WAHO, 2016). The 

purpose of this work was to review and synthesize the literature on the occupational health 

of nurses in the ECOWAS region with particular attention to the risk they face of acquiring 

bloodborne illnesses.

Theoretical Framework

This review used the theoretical framework of the United States’ National Institute for 

Occupational Safety and Health’s (NIOSH, 2016) Hierarchy of Controls to organize its 

results and identify gaps in the literature (Figure 1). The hierarchy ranks five approaches to 

hazard control in descending order of effectiveness: elimination, substitution, engineering, 

administrative controls, and personal protective equipment (PPE). This order also applies to 

the cost of these different approaches over time: while engineering controls may be more 

expensive to implement initially than changes in behavior or the provision of PPE, over 

time, up-front costs are amortized patient by patient, such that in long run less money is 

spent by health care organizations (NIOSH, 2016).

In health care, exposure prevention typically relies on elimination, engineering controls, 

administrative controls, and PPE (Centers for Disease Control [CDC], 2010). Administrative 

controls affect the way a worker behaves around a hazard, and can also include trainings and 

workplace protocols (NIOSH, 2017). The Hierarchy of Controls does not address risk 

mitigation after exposure has taken place, but we reviewed that issue, as well.
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Method

Four databases were searched from October to December 2018: PubMed, CINAHL, 

EMBASE, and PsychInfo. Search terms used included Africa, nus*, nurses, occupational 

health, needle stick, needle stick injuries, universal precautions, and sharps. A reference 

librarian with expertise in biomedical research was consulted in conducting the search. Fives 

articles had been identified previously via hand searching. Inclusion criteria included that the 

paper was published on or after January 2008, it was written in English, it addressed at least 

one element of the Hierarchy of Controls, it pertained to licensed nurses currently working 

in a health care setting, and it appeared in a peer-reviewed journal. Exclusion criteria were 

that the paper pertained to an African country outside of ECOWAS, that it focused on 

psychosocial or ergonomic hazards, and that it did not report results specific to licensed 

nurses. Single case studies were also excluded, as were articles specific to the Ebola 

epidemic of 2014–2015, because that epidemic had unique circumstances and dynamics. As 

we wanted a search as comprehensive as possible, no quality assessment of the articles was 

completed. Once the searches were completed, a PRISMA (Figure 2) approach was 

employed to identity articles for final inclusion.

Results

Sixteen papers were included in the final review (Table 1). Twelve papers examined nurses’ 

occupational health in Nigeria (Abiola et al., 2016; Adinma, Ezeama, Adinma, & Asuzu, 

2009; Amira & Awobusuyi, 2014; Arinze-Onyia, Ndu, Aguwa, Modebe, & Nwamoh, 2018; 

Egwuenu & Okanlawon, 2014; Enwere & Diwe, 2014; Iliyasu et al., 2016; Isara & Ofili, 

2010; Ogoina et al., 2014; Olatunji, Adejumo, & Adejumo, 2009; Omorogbe, Omuemu, & 

Isara, 2012; Onadeko, Balogun, Onigbogi, & Omokhodion, 2017). Of the remaining four 

studies, three were from Ghana (Konlan, Aarah-Bapuah, Kombat, & Wuffele, 2017; Lori, 

McCullagh, Krueger, & Oteng, 2016; Yawson & Hesse, 2013) and one was from Sierra 

Leone (Kingham, Kamara, Daoh, Kabbia, & Kushner, 2009).

All but two of the studies used a cross-sectional survey design in which health care providers 

answered questionnaires about knowledge, attitudes, or practices germane to occupational 

health. Of these 14, three studies focused on knowledge, attitudes, or practices pertinent to 

HBV vaccination (Abiola et al., 2016; Konlan et al., 2017; Ogoina et al., 2014). Six studies 

focused on knowledge, attitudes, or practices pertinent to universal or standard precautions 

(Adinma et al., 2009; Arinze-Onyia et al., 2018; Egwuenu & Okanlawon, 2014; Iliyasu et 

al., 2016; Isara & Ofili, 2010; Olatunji et al., 2009). Four studies focused on knowledge, 

attitudes, or practices pertinent to injection safety (Amira & Awobusuyi, 2014; Enwere & 

Diwe, 2014; Lori et al., 2016; Omorogbe et al., 2012). One examined a variety of behaviors 

of health care providers specifically in the context of caring for patients with HIV (Onadeko 

et al., 2017). All but one survey used self-administered questionnaires: Omorogbe et al. 

(2012) used an interviewer-administered questionnaire as well as an observational checklist. 

Lori et al. (2016) conducted a mixed-methods study in which key informant interviews and 

document review were included in addition to the survey.
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The remaining two studies were also cross-sectional in design. Kingham et al. (2009) 

conducted a survey of the equipment available at 10 hospitals in Sierra Leone using the 

World Health Organization’s Tool for Situational Analysis to Assess Emergency and 

Essential Surgical Care. Yawson and Hesse (2013) used direct observation to examine hand-

washing practices at a teaching hospital in Ghana.

Elimination, substitution, and engineering controls

None of the 16 studies examined elimination or substitution (e.g., substituting an oral 

medication for an intravenous medication to reduce the risk of exposure via needlestick) as a 

way of managing exposure to biological hazards. Four examined facilities’ engineering-

based controls (Adinma et al., 2009; Enwere & Diwe, 2014; Kingham et al., 2009; Yawson 

& Hesse, 2013). Two of these examined the infrastructure needed for proper hand hygiene. 

Yawson and Hesse’s (2013) survey of hand hygiene practices found that of the 15 Ghanaian 

units surveyed, all had running water, although other controls, such as alcohol gel and 

single-use towels, were frequently missing (Yawson and Hesse, 2013). By contrast, Adinma 

et al. (2009) in Nigeria found that 46.4% of nurses reported that insufficient water supply 

was a factor affecting their use of universal precautions.

Two other studies examined engineering controls outside the context of hand hygiene. 

Enwere and Diwe (2014) noted that although the teaching hospital they were studying had 

color-coded bins for needle disposal, only 54% of nurses were aware of them. Kingham et 

al.’s (2009) survey reviewed the availability of equipment needed for safe surgery in Sierra 

Leone. It found that only 50% of government hospitals had functioning sterilizers and sharps 

containers available for use. By contrast, all of the faith-based and nongovernmental 

hospitals previously surveyed had these controls available (Kingham et al., 2009).

Administrative controls

Administrative, or behavioral, controls was the topic examined most often in this literature. 

Fifteen of the 16 papers addressed these controls, with the only exception being Kingham et 

al. (2009). The most common topics were vaccination, universal or standard precautions, 

and injection safety. Although each paper had an overarching research topic (e.g., universal 

precautions, injection safety), they often explored more than one occupational health 

behavior.

HBV vaccination was the focus of in three studies (Abiola et al., 2016; Konlan et al., 2017; 

Ogoina et al., 2014). Two of these were conducted in Nigeria (Abiola et al., 2016; Ogoina et 

al., 2014) one in Ghana (Konlan et al., 2017). All identified serious gaps in knowledge, 

attitudes, or practice pertinent to HBV vaccination. All three found low rates of HBV 

vaccination: Abiola et al. (2016) reported the highest rate of vaccination at 48.5% of HCWs 

receiving the necessary three doses; Konlan et al. (2017) found the lowest at 33.3%. Ogoina 

et al. (2014), who found 36.2% of HCWs had received three doses, also reported that 32.5% 

of HCWs had received zero doses. Abiola et al. (2016) found a statistically significant 

relationship between professional cohort and HBV vaccine practice; nurses were more likely 

to have good vaccine practice than physicians (p = .05). By contrast, Ogoina et al., (2014) 

found that while nurses were more likely to be vaccinated than house officers, there was no 
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statistically significant difference between nurses’ vaccination rates and those of resident or 

consulting physicians. Abiola et al. (2016) found only 56.3% of nurses had good knowledge 

of HBV infection and appropriate vaccination practices, although the exact knowledge tested 

was not clear. Konlan et al. (2017), in Ghana, found that only 12.1% of nurses had adequate 

knowledge of postexposure prophylaxis (PEP) for HBV.

Six studies focused explicitly on knowledge, attitudes, or practices pertinent to universal or 

standard precautions (Adinma et al., 2009; Arinze-Onyia et al., 2018; Egwuenu & 

Okanlawon, 2014; Iliyasu et al., 2016; Isara & Ofili, 2010; Olatunji et al., 2009). All were 

conducted in Nigeria. The term “standard precautions” covers a wide range of behaviors 

(CDC, 2011); these studies tended to focus on four topics: hand washing, use of protective 

barriers, and safe use and disposal of sharps. High levels of awareness of standard 

precautions were reported consistently, with a range of 94.4% (Arinze-Onyia et al., 2018) to 

82% (Isara & Ofili, 2010) of HCWs reporting they had ever heard of standard precautions. 

Isara and Ofili (2010) reported no statistically significant difference in knowledge of 

standard precautions between different health professions (p = .129); Adinma et al. (2009) 

found that both 97% of physicians and 92% of nurses had a high level of awareness of 

standard precautions and did not test to see if the difference was statistically significant. 

Iliyasu et al. (2016), by contrast, reported that nurses were significantly more likely to have 

good knowledge of infection transmission than physicians (p = .001). Only one study 

(Arinze-Onyia et al., 2018) surveyed attitudes to standard precautions, and found them to be 

generally positive: 94.5% of HCWs either agreed or strongly agreed that standard 

precautions were useful for protecting against hazards.

Measures of the practice of standard precautions varied across studies. Adinma et al. (2009) 

found that 66.1% of nurses practiced standard precautions always. Reported rates of hand 

washing varied. Egwuenu and Okanlawon (2014) found that 80% of nurses reported 

consistently washing hands after patient care, whereas Isara and Ofili (2010) found 97%. 

Iliyasu et al. (2016) found that nurses were significantly more likely to wash their hands 

between patients than physicians (p = .02). Yawson and Hesse (2013), who directly observed 

nurses, found they washed their hands 60%–87% of the time after touching a patient, 

depending on the patient care setting. The survey also noted that nurses almost never 

adhered to the 40–60 second, recommended time frame for hand washing despite having 

access to most of the needed equipment (Yawson & Hesse, 2013).

The use of gloves was surprising: Isara and Ofili (2010) found that only 75% of nurses wear 

gloves when assisting with a birth, a finding consistent with Egwuenu and Okanlawon’s 

(2014) that only 45.9% of nurses wear gloves when they expect to come in contact with 

blood or body fluids. Olatunji et al. (2009), by contrast, found that 94.2% of nurses always 

used a protective barrier when providing care, but the difference can perhaps be explained by 

the fact that Olatunji et al. (2009) focused specifically on nurses providing care to people 

living with HIV. Isara and Ofili (2010) also reported 62% of nurses used double gloves at 

least some of the time. Omorogbe el al. (2012) also found that only 3.3% of nurses use 

gloves regularly when administering an injection; 68.9% do so sometimes.
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Four studies focused on knowledge, attitudes, or practices pertinent to injection safety 

(Amira & Awobusuyi, 2014; Enwere & Diwe, 2014; Lori et al., 2016; Omorogbe et al., 

2012); all but Lori et al. (2016) were conducted in Nigeria. These studies examined the 

frequency of needle stick injuries among HCWs in the past 12 months with very similar 

findings: 24.5% (Amira & Awobusuyi, 2014), 24.6% (Omorogbe et al., 2012), and 28.9% 

(Lori et al., 2016). Lori et al. (2016) also found that 36.3% of the nurses who experienced a 

needle stick injury in the past 12 months had experienced four or more such injuries in that 

period. Needle recapping, a fairly common behavior, had reported rates between 44.8% 

(Enwere & Diwe, 2014) and 75% (Arinze-Onyia et al., 2018). Amira and Awobusuyi (2014) 

found that needle recapping was the behavior leading to 45% of needle stick injuries.

PPE

Four studies discussed the amount of PPE available to HCWs by their employers and 

whether or not it was adequate for care (Adinma et al., 2009; Arinze-Onyia et al., 2018; 

Kingham et al., 2009; Konlan et al., 2017). All found a dearth of PPE supplies in practice 

settings. Konlan et al. (2017) found that only half of nurses (51.9%) described the glove 

supply as adequate; similarly, 57.7% of HCWs surveyed by Arinze-Onyia et al. (2018) 

reported that they did not have regular access to PPE. Similarly, Adinma et al. (2009) 

reported that 82.1% of nurses cited a lack of PPE supplies as a reason they sometimes did 

not follow standard precaution guidelines.

Kingham et al. (2009) examined the issue quantitatively in Sierra Leone by surveying 

government hospitals, where the majority of care is provided in that country, to assess for the 

presence or absence of needed surgical equipment. Only one in five of the government 

facilities surveyed had access to eye protection and sterile gloves, while other surveys had 

shown that the faith-based and nongovernmental hospitals were fully stocked (Kingham et 

al., 2009).

Postexposure Prophylaxis (PEP)

Nine studies examined how HCWs responded after an exposure to biological hazards 

(Amira & Awobusuyi, 2014; Enwere & Diwe, 2014; Iliyasu et al., 2016; Konlan et al., 2017; 

Lori et al., 2016; Olatunji et al., 2009; Omorogbe et al., 2012; Onadeko et al., 2017; Yawson 

& Hesse, 2013). Olatunji et al. (2009) examined PEP specifically in the context of caring for 

patients with HIV. Ways to mitigate risk, which were examined in this literature, were 

washing the exposed area, reporting the exposure to a supervisor, and, when possible and 

appropriate, accessing PEP.

Washing the exposed area was a surprisingly infrequent behavior: between 16.2% of nurses 

practicing in the surgical ward and 29.8% in the NICU washed their hands after a blood or 

body fluid exposure (Yawson & Hesse, 2013). Amira and Awobusuyi (2014) found that only 

37% of HCWs reported their needle stick injuries to a supervisor; Konlan et al. (2017) found 

that 64.8% of nurses reported. Lori et al. (2016) found that while their facility protocol 

recommended testing nurses for HIV postexposure, the protocol did not mention HBV 

testing. Reported knowledge rates of PEP were low, and ranged from 58% of nurses 

reporting that PEP must begin with 72 hours (Iliyasu et al., 2016) to 69.4% of nurses 
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reporting that PEP should be taken as early as possible to maximize effectiveness (Konlan et 

al., 2017).

Reported rates of HCWs actually obtaining PEP were all fairly low: Enwere and Diwe 

(2014) found that 25.6% of HCWs with a history of needle stick injury had obtained PEP 

(for which illness was not specified), Amira and Awobusuyi (2014) found that only 7.3% of 

HCWs received PEP for HIV, and 2.4% for HBV; Omorogbe et al. (2012) found the rate was 

only 0.6% (again, for which illness was not specified). 58.5% of nurses taking care of HIV-

positive patients reported they never obtained PEP after a needlestick or sharps injury 

(Olatunji et al., 2009).

Use of theory

This is a largely atheoretical body of literature. Some internationally recognized tools 

pertaining to occupational health are used, such as the World Health Organization (WHO) 

Hand Hygiene Observation Method and WHO Hand Hygiene Technical Reference Manual 

(Yawson & Hesse, 2013), and the Occupational Safety and Health Administration’s (OSHA) 

bloodborne exposure standards (Lori et al., 2016).

Discussion

This literature review synthesized the literature of the last 11 years on the occupational 

health of nurses in the ECOWAS region, with particular attention to the literature pertinent 

to nurses’ risk of exposure to bloodborne illnesses. Taken together, this literature suggests 

there are serious threats to the occupational health of nurses in the ECOWAS region.

Except for Kingham et al.’s (2009) survey in Sierra Leone, all of these studies were 

conducted in either Nigeria or Ghana. Although those two countries are populated by about 

209 million of ECOWAS’ 360 million people, this is nevertheless disproportionate and 

likely due to those countries’ relative prosperity. It seems probable that nurses in other, less 

wealthy ECOWAS countries, such as Liberia and Niger, face even larger obstacles to 

occupational health.

Three of the five levels of controls were examined in depth: engineering, administrative, and 

PPE. At each level, major gaps were found. At the engineering level, hand-washing stations 

were found to be lacking either running water or other important components such as towels. 

Moreover, sharps disposal containers were either absent or unknown to nursing staff 

(Enwere & Diwe, 2014; Kingham et al., 2009).

Administrative controls were also found to be limited. The high rate of needle stick injuries, 

found to have occurred between 24.5% (Amira & Awobusuyi, 2014) and 28.9% (Lori et al., 

2016) of nurses in the past year, is consistent across these studies. It is also roughly 

consistent with the pooled rate of blood and body fluid exposures in West Africa of 47.9% 

reported by Auta et al (2017), when one considers that the Auta et al. (2017) estimate 

includes all exposures to blood and body fluids, not just needle stick injuries. Auta et al.’s 

(2017) inclusion of mucous membrane exposure, bites, and nonintact skin exposure 

highlights the fact these types of exposure do not appear in this literature despite their 
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relevance to HIV and HBV transmission. As this rate of exposure is occurring in a region in 

which there is a high prevalence of bloodborne illnesses, including HIV and HBV, there is 

reason to consider the nurses practicing in ECOWAS highly vulnerable.

PPE was consistently found to be inadequate and its absence regularly impacted nurses’ 

ability to adhere to standard precautions. These findings are consistent with those from other 

studies conducted in sub-Saharan Africa that report that facilities have trouble obtaining PPE 

(Tudor, Van der Walt, Hill, & Farley, 2013) or that PPE is frequently reused during a shift 

because of inadequate supplies (Nderitu, Mill, & Richter, 2015). This is, of course, a threat 

to patients’ safety as well as to nurses.

Implications for Occupational Health Nursing Practice

Policy

The current WAHO strategic plan states a clear goal to develop human resources for health, 

but the plan does not mention supporting the occupational health of HCWs in the region 

(WAHO, 2016). This review of the literature makes it clear these HCWs are highly 

vulnerable and that future plans should include goals for minimizing occupational health 

risk. The United Nations placed the issue of occupational health at the center of the effort to 

recruit and retain more nurses in 1979 (United Nations, International Labor Organization, 

1979) and affirmed in 2017 that poor working conditions contribute to a shortage of HCWs 

(World Health Organization, 2017). Thus, improving working conditions for HCWs within 

ECOWAS is an integral part of meeting WAHO’s strategic goals.

To improve the occupational health of nurses, policy changes should take place at the 

regional, or national, level, and at the level of individual facilities. Regionally, those member 

states of ECOWAS which do not yet have national occupational health regulations should 

develop and implement them, with special attention paid to HCWs. Policies supporting 

HCW vaccination, such as the provision of needed vaccines through the public health 

system and mandatory paid time off to receive vaccination, would also support worker 

health. Individual facilities should formulate policies mandating regular trainings on 

occupational health issues (e.g., standard precautions, HBV PEP) and offer those trainings 

accordingly.

Practice

This review suggests that many of the nurses practicing in ECOWAS do not have adequate 

protection from biological hazards. For the nurses themselves, simply demanding better 

conditions, such as more accessible PPE, is unlikely to be fruitful, as their governments are 

frequently highly constrained by limited budgets. It does seem, however, that certain 

trainings could improve occupational health by assisting nurses in using the resources that 

are already available to them. These trainings might include: safer handling of sharps, proper 

hand washing, or orienting nurses better to the engineering controls available in their 

facilities.

Another approach might be to partner with local or national nursing boards to develop 

facilities specifically meant to improve the occupational health of nurses, as has been seen in 
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Swaziland and Lesotho (Carrier-Walker, 2011). This has the potential to be a highly efficient 

use of funds as such a center could serve several facilities at once and potentially make PEP, 

currently utilized by a small number of nurses, more broadly accessible.

Research

Based on the studies reviewed, there are four major avenues for occupational health research 

on nursing in the ECOWAS region. First, the topics in this literature (e.g., adherence to 

standard precautions, injection safety) should be examined in all ECOWAS countries. 

Except for Kingham et al. (2009), all of the studies included in this review were conducted 

in either Nigeria or Ghana. Thus, 12 of the 15 members states of ECOWAS are not 

represented in this literature, but are likely as vulnerable, or more so, to the same challenges. 

Second, this literature is aging rapidly; of the 16 studies included in this review, four were 

published in 2009 and 2010.

Third, there should be more research on the elimination and engineering levels of control. 

These two levels are both the most efficacious and the most cost effective, so they should be 

of particular interest in resource-constrained settings. However, they have received very little 

attention to date.

Fourth, this review has shed light on the dearth of research on occupational health 

interventions. Every study included was a cross-sectional look at current realities, and nearly 

every study found important gaps. It would be useful and informative for researchers to 

attempt to address these gaps by offering and evaluating some of the trainings discussed 

above, or other interventions they design. More interventions at the administrative level in 

the hierarchy of controls are of particular interest, given the spending constraints facing 

many of these governments.

Limitations

The studies included in this review had a number of limitations. Most relied on self-report 

survey methods. The accuracy of surveys is, of course, limited by the accuracy of the 

participants’ recollection. Asking for HCWs to recall the number of HBV vaccines they have 

obtained in the past, for example, is likely to result in a number of participants misreporting 

simply due to an inability to remember. Moreover, most researchers did not have the ability 

to actually perform follow-up HBV antibody testing to confirm immunity. Furthermore, 

studies that focus on the implementation of standard precautions are subject to social 

desirability bias as HCWs are typically aware of the “right” answer. This seems likely to be 

the case with these studies as surveys, which asked for nurses to self-report hand-washing 

practices (Egwuenu & Okanlawon, 2014; Isara & Ofili, 2010) found higher rates of hand 

washing after patient care than Yawson and Hesse (2013), who directly observed nurses. 

Surveys also cannot offer insight into the quality of adherence to precautions guidelines, 

such as length of hand washing or if PPE was donned or doffed correctly.
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Conclusion

This review integrated the literature about the occupational health of nurses practicing in the 

ECOWAS region of sub-Saharan Africa since 2008. The articles included were almost 

entirely cross-sectional studies from three countries in the region. Collectively, they showed 

that nurses did not have sufficient protection from biological hazards. They demonstrated 

that though the risks of exposure and rates of exposure were high, there are major gaps 

throughout the hierarchy of controls, as well as in managing exposures. There is a clearly 

demonstrated need for regional health groups to focus on the occupational health of nurses, 

for trainings to be offered to improve current nurse practice, and for more research 

developing and evaluating interventions to address these gaps.
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Figure 1. NIOSH’s hierarchy of controls.
Source. NIOSH, Centers for Disease Control and Prevention, 2019.

Note. NIOSH = National Institute for Occupational Safety and Health.
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Figure 2. 
PRISMA flow diagram of studies pertaining to the occupational health of nurses in 

Economic Community of West African States.
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