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Abstract

Background: Despite impressive reductions in infectious disease burden within Sub-Saharan Africa (SSA), half of
the top ten causes of poor health or death in SSA are communicable illnesses. With emerging and re-emerging
infections affecting the region, the possibility of healthcare-acquired infections (HAIs) being transmitted to patients
and healthcare workers, especially nurses, is a critical concern. Despite infection prevention and control (IPC)
evidence-based practices (EBP) to minimize the transmission of HAIs, many healthcare systems in SSA are
challenged to implement them. The purpose of this review is to synthesize and critique what is known about
implementation strategies to promote IPC for nurses in SSA.

Methods: The databases, PubMed, Ovid/Medline, Embase, Cochrane, and CINHAL, were searched for articles with
the following criteria: English language, peer-reviewed, published between 1998 and 2018, implemented in SSA,
targeted nurses, and promoted IPC EBPs. Further, 6241 search results were produced and screened for eligibility to
identify implementation strategies used to promote IPC for nurses in SSA. A total of 61 articles met the inclusion
criteria for the final review. The articles were evaluated using the Joanna Briggs Institute’s (JBI) quality appraisal
tools. Results were reported using PRISMA guidelines.

Results: Most studies were conducted in South Africa (n = 18, 30%), within the last 18 years (n = 41, 67%), and
utilized a quasi-experimental design (n = 22, 36%). Few studies (n = 14, 23%) had sample populations comprising
nurses only. The majority of studies focused on administrative precautions (n = 36, 59%). The most frequent
implementation strategies reported were education (n = 59, 97%), quality management (n = 39, 64%), planning (n =
33, 54%), and restructure (n = 32, 53%). Penetration and feasibility were the most common outcomes measured for
both EBPs and implementation strategies used to implement the EBPs. The most common MAStARI and MMAT
scores were 5 (n = 19, 31%) and 50% (n = 3, 4.9%) respectively.

Conclusions: As infectious diseases, especially emerging and re-emerging infectious diseases, continue to
challenge healthcare systems in SSA, nurses, the keystones to IPC practice, need to have a better understanding of
which, in what combination, and in what context implementation strategies should be best utilized to ensure their
safety and that of their patients. Based on the results of this review, it is clear that implementation of IPC EBPs in
SSA requires additional research from an implementation science-specific perspective to promote IPC protocols for
nurses in SSA.
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Background
Infectious diseases generate significant morbidity and
mortality worldwide [1, 2]. Despite reductions in global
prevalence over the last 20 years, a disproportionate
amount of the disease burden related to infectious
diseases remains in Sub-Saharan Africa (SSA) [3, 4].
Despite impressive reductions in infectious disease bur-
den within SSA [3, 4], communicable illnesses (along
with maternal, neonatal, and nutritional causes) com-
prised 61% of the disability-adjusted life year (DALY)
burden in the region as of 2015 [5]. Half of the top ten
causes of poor health or death in SSA are infectious dis-
eases [2, 3]. With rapid economic, social, and geograph-
ical shifts occurring in the region [6–8], emerging and
re-emerging infectious diseases are playing an increas-
ingly important role in the burden of disease. Recent
outbreaks like the Ebola viral disease (EVD) epidemics
of 2014 and 2018 have highlighted the impact of infectious
diseases on healthcare systems and the communities they
serve. In the context of already resource-challenged health
care systems, the EVD epidemic of 2014 devastated the
healthcare infrastructure of three Western African coun-
tries [9], and impacted four more [10]. By April 2016, 28,
616 confirmed EVD cases and 11,310 deaths were re-
ported for the region [9]; the economic cost of the
epidemic was estimated at $3.6 billion, with $2.2 billion in
gross domestic product lost in Guinea, Liberia, and Sierra
Leone in 2015 [9]. Similar expenditures can be observed
for HIV services and care within the region: fiscal require-
ments for HIV therapy up to 2050 are projected to be as
high as 21% and 80% of the GDPs of South Africa and
Malawi respectively [11]. Currently, an EVD epidemic in
the Democratic Republic of the Congo (DRC) is evolving
into a significant public health endeavor, leading to the
second largest EVD epidemic in history, with over 500
confirmed cases [12]. Infectious diseases and the damage
they can cause to patients, healthcare workers, and health
systems remain among the most pressing priorities to be
addressed in SSA.
Within the broader category of infectious diseases,

healthcare-acquired infections (HAIs) are a major chal-
lenge. HAI rates are generally higher in low-income
compared to high-income countries [13], with substan-
tial variation across and within countries of all income
levels: the cumulative incidence of HAIs ranges from 5.7
to 48.5% within African countries [14]. Traditionally de-
fined, HAIs are infections patients acquire while receiv-
ing care in a healthcare facility [15, 16]. Yet, HAIs that
impact healthcare workers providing patient care are
equally important, especially nurses [17, 18]. While
many different types of health care workers (i.e., labora-
tory technicians, physicians, water and sanitation staff)
are at increased risk of acquiring infectious diseases in
the healthcare setting, this study focused on nurses for

the following reasons: (a) nurses have unique needs (they
spend the most amount of time with patients than any
other health worker [19] and operate in highly unstan-
dardized and variable circumstances); (b) nurses are by far
the largest cadre of healthcare workers in SSA (even
though their needs often take second place or are lumped
to those of physicians or other healthcare workers).
Two diseases, EVD and tuberculosis (TB), provide ex-

cellent exemplars of infectious diseases that dispropor-
tionately affect nurses while caring for patients. A total
of 718 healthcare worker EVD infections occurred in
West Africa, with 396 (55%) confirmed cases among
nurses [20]. A combined cumulative incidence rate of
EVD among nurses was 43.7 per 1000 in the region,
compared to 29.5 and 40.4 per 1000 among physicians
and laboratory technicians respectively [20]. Similarly,
high rates of TB infections are observed in healthcare
workers [21]. The median incidence rate of TB among
healthcare workers in SSA was 3871 per 100,000 [21],
making the risk of contracting TB among healthcare
workers, including nurses, in SSA greater than the risk
in the general population in SSA [22]. In terms of HAIs,
nurses are often unduly infected, leaving significant bur-
dens on the health system.
Inadequate adherence to infection prevention and con-

trol (IPC) standards place millions of patients and
healthcare workers, especially nurses, at risk of infectious
diseases worldwide, including HAIs. “IPC is a scientific
approach and practical solutions to prevent harm caused
by infections to patients and health workers” [23]. Effect-
ive IPC knowledge and practice are the keystones of a
strong healthcare system. The causes of high HAI rates
include poor environmental hygiene, inappropriate med-
ical waste disposal, inadequate infrastructure, insufficient
equipment, and poor knowledge of infection control
protocols all contribute to high HAIs [13].
For example, nurses in SSA may not have enough

resources, like biohazard bins or waste bags, to ad-
equately dispose of infectious medical materials [18].
Additionally, nurses may not have access to the follow-
ing: an adequate healthcare infrastructure to provide safe
patient care, familiarity with IPC policies or regulations
within their healthcare facilities, and knowledge of
effective screening and triage practices to minimize
transmission of infectious diseases entering the health
facility [18]. The causes of poor IPC places nurses at in-
creased risk of acquiring an infectious disease while serv-
ing patients; however, HAIs among healthcare workers
and patients are preventable.
The World Health Organization (WHO) [24] has iden-

tified a set of evidence-based recommendations on the
key components of an IPC program for a national and
facility level. These IPC core components include dedi-
cated programs with teams of specialty trained IPC
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professionals, guidelines, training and education, surveil-
lance, implementation of multi-modal IPC strategies,
monitoring/auditing and providing feedback, establishing
requirements for workload, staffing, and bed occupancy,
and ensuring that the built environment, equipment, and
materials are available for IPC practices [24]. These core
components are the foundation for the two different
branches of IPC precautions: standard precautions and
transmission-based precautions [25]. Standard precautions
are the basics of the IPC precautions. Used for all patients,
this branch of precautions includes hand hygiene prac-
tices, appropriate use of personal protective equipment
(PPE), respiratory hygiene, appropriate patient placement,
injection safety, disinfection, and medical waste disposal
[26]. When implemented correctly by health workers,
these precautions keep the health worker protected from
infection and keep infections from spreading among pa-
tients [26]. In addition to standard precautions, the second
branch of IPC precautions are transmission-based precau-
tions [26]. The three transmission-based precautions are
contact, droplet, and airborne [26]. Contact precautions
are used when patients are colonized with an infectious
agent and the risk of further transmission is high [26]. For
some infectious agents, specialized precautions called
administrative precautions are used to further control the
spread of infection. Administrative precautions focus on
reducing the risk of exposure to patients infected with
specific infectious diseases [27]. Administrative control
activities include screening, diagnosing, and treating
infectious agents [27]. For example, TB is an infectious
disease that requires both administrative precautions and
transmission-based precautions [27]. Rapidly screening
TB suspects via intensive case finding expedites patient
diagnosis, which allows for therapy to be expedited as well.
Once TB patients are placed on effective therapy, they are
no longer infectious to others [28–30].
With sufficient resources to advance health system

strengthening initiatives, prevention of infectious diseases,
including HAIs, is achievable. Within the global health
context, many initiatives have used strategies to incorpor-
ate IPC evidence-based practices (EBPs), like standard,
transmission-based, and administrative precautions, into
standard healthcare practice. Many EBPs are known for
many healthcare challenges [31]. EBPs, like hand hygiene,
are effective interventions known to reduce infectious
agents among patients and healthcare workers [32–34].
Unfortunately, EBPs, including those for IPC, are not ef-
fectively implemented in many low- and middle-income
countries (LMICs) in SSA [35]. Within implementation
science, a variety of implementation strategies have been
used to integrate EBPs into clinical practice in LMICs.
Proctor et al. [36] defines implementation strategies as
“methods or techniques used to enhance the adoption,
implementation, and sustainability of a clinical program

or practice”. In SSA, many implementation strategies have
been used to promote IPC protocols [32, 37–40]. All of
these strategies have produced outcomes associated with
the original EBP or the strategy utilized. Additionally,
implementation outcomes measure the degree in which
implementation strategies have been successfully utilized.
Implementation outcomes are “the effects of deliberate
and purposive action to implement new treatments, prac-
tices, and services [41]. In SSA, implementation outcomes
have been measured to assess if IPC EBPs have been
successfully implemented.
The Conceptual Model of Implementation Research is

a framework that outlines the relationships between an
EBP, implementation strategies utilized to promote the
EBP, and outcomes of the implementation strategies
[42]. This framework provides the conceptual underpin-
nings for the primary research question of this review:
how are implementation strategies used to support IPC
promotion for nurses in SSA. Using this model, hand
hygiene, waste disposal, and correct PPE use are exam-
ples of EBPs. Trainings and stakeholder buy-in sessions
are examples of implementation strategies, and number
of nurses trained and number of trainings conducted are
examples of implementation outcomes. Given the bur-
den of infectious diseases in SSA, the promotion of IPC
protocols for healthcare workers is critically needed. Yet,
limited literature exists on how implementation strat-
egies have been used to advance IPC, for nurses, a com-
monly overlooked healthcare worker cohort. To address
this gap, the purpose of this review is to synthesize and
critique what is known about implementation strategies
to promote IPC for nurses in SSA.

Methods
Search strategy
A systematic approach was used to identify articles
from the following databases: PubMed, Ovid/MED-
LINE, Embase, Cochrane, and CINHAL. PubMed and
Ovid/MEDLINE were selected for their referencing of
the biomedical literature. Embase was selected for its
focus on international scholarship and a global audi-
ence. Cochrane and CINHAL were selected for their
reporting on systematic reviews and nursing literature
respectively. Two reviewers (AEBC, KAR) independently
searched the databases using the search terms for nurses/
nursing; IPC, standard precautions or transmission-based
precautions; and Sub-Saharan Africa or individual coun-
tries in the region. The complete search syntax for each
database are included in Additional file 1. As per the rec-
ommendations of Whittemore and Knafl [43], the refer-
ence sections of each article were reviewed for additional
studies meeting eligibility criteria: a methodology known
as citation indexing.
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Figure 1 depicts the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) flow dia-
gram used to report study findings [44]. The protocol
for this review was not registered.

Eligibility criteria
Inclusion and exclusion criteria were developed to iden-
tify research that empirically evaluated or tested imple-
mentation strategies to promote IPC protocols for
nurses in SSA. Studies were eligible for inclusion if writ-
ten in English, peer-reviewed, published between 1998
and 2018, implemented in SSA, targeted nurses, and
promoted IPC EBPs. All study designs (RCT, cross-
sectional, cohort, qualitative) were eligible. Studies were
excluded if they did not meet the aforementioned cri-
teria. For example, non-empirical studies (reviews, com-
mentaries, briefs, editorials, reports, guidelines) and
studies that did not specifically evaluate or test an imple-
mentation strategy (e.g., prevalence studies, modeling
studies) were excluded from this review.

Study selection and data extraction
Titles and abstracts identified in the initial search were
de-duplicated and then screened using inclusion and
exclusion criteria for full-text review. Citation-index
searching was conducted on articles that met inclusion
criteria following full-text review, and eligible articles
were similarly screened. The following implementation-
related data elements were extracted from studies in-
cluded in the review: author, year of publication, pur-
pose, country, study design, IPC EBPs, implementation
strategies, and implementation outcomes.
For each article, implementation strategies and out-

comes were categorized based on the definitions produced
by Powell et al. [45] and Proctor et al. [41] respectively.
Further categorization of implementation outcomes based
on their association with the EBPs or implementation
strategies to promote the EBPs was conducted. For ex-
ample, hand hygiene is an EBP. An educational training
(implementation strategy) may be provided to nurses to
promote the uptake of hand hygiene practices. The out-
comes of this initiative may be related to the EBP and/or

Fig. 1 PRISMA flow diagram for search strategy
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to the training. An example of a possible outcome related
to the above scenario for the EBP is penetration (i.e., in-
creased number of nurses practicing hand hygiene out of
total number of nurses). An example of a possible outcome
associated with the implementation strategy (training) is ac-
ceptability (i.e., 95% of nurses agreed the training material
on hand hygiene was good, informative, and useful). Two
reviewers (AEBC, KAR) screened all articles for inclusion/
exclusion. After all articles were screened and deemed to
meet the inclusion criteria of the review, data extraction
was then conducted by the primary reviewer (AEBC).

Quality screening
Each included article was assessed for quality using tools
developed by the Johanna Briggs Institute (JBI). JBI fo-
cuses on the promotion of evidence-based practices
through effective healthcare measures to a global com-
munity [46]. Implementation and translational science
are key methodologies embraced and promoted by JBI
[46], making these appraisal criteria particularly well-
suited to the purpose and scope of this review.
JBI uses individual assessment tools for each type of

study (randomized control trial, cohort, case-study, quali-
tative investigation, etc.) to assess quality. Study designs
that had global cut-off criteria were assessed using that
criteria. For studies where no global criteria existed, the
reviewers established pre-determined cut-off scores before
the appraisal process was initiated. Each JBI tool has spe-
cific questions addressing bias, confounding variables,
statistical analyses, methodological validity, and outcome
reliability [47]. Table 1 contains the quality appraisal and
scoring criteria utilized in this review.
For quantitative studies, the JBI-Meta Analysis for Statistics

Assessment and Review Instrument (MAStARI) was used.
For qualitative studies, the JBI-Qualitative Assessment and
Review Instrument (QARI) was used. For mixed methods
studies, JBI does not have an appraisal tool. The mixed
methods appraisal tool (MMAT) produced by Pluye et al.
[49] at McGill University was used. This tool has specific
quantitative, qualitative, and integration (mixed methods)
questions to assess study quality. Two reviewers (AEBC,
KAR) appraised all studies for quality, and an additional
reviewer (JES) appraised a random sample of 20% (n= 20) of
the articles. Any discrepancy in the appraisal process was
discussed by all reviewers and consensus was reached.

Results
Database and citation indexing search results
The initial database search produced 8400 results.
Further, 2159 duplicates were removed. Of the 6241
studies that remained, 511 met the criteria for full-
text review. Forty-six studies met the inclusion cri-
teria. Citation indexing yielded an additional 15 stud-
ies that met the inclusion criteria. A total of 61
studies have been included in this review (see Fig. 1
for PRISMA flow diagram) [32–34, 38–40, 50–104].
Table 2 provides a summary of the individual study

characteristics of the studies included in this review.
Table 3 provides a table of evidence of the studies in the
review. The majority of the studies were conducted in
South Africa (n = 18, 30%), within the last 18 years (n = 41,
67%), and utilized a quasi-experimental design (n = 22,
36%). After South Africa, the other countries where the
majority of studies were conducted were Nigeria (n = 5,
8%), Kenya (n = 4, 7%), and Zambia (n = 4, 7%). The ma-
jority of studies in this review focused on HIV (n = 24,
39%), TB (n = 6, 10%), Ebola (n = 6, 10%), or did not focus
on a specific disease or infection (n = 14, 23%). The non-
disease studies focused on standard precautions.

Healthcare worker cadres
This review was conducted to investigate what is known
about implementation strategies utilized to promote IPC
protocols for nurses. Forty-seven (77%) studies included
healthcare worker samples, including physicians, phar-
macists, laboratory technicians, nurse aids, trained birth
attendants, residents, and nurses. Fewer studies (n = 14,
23%) had sample populations comprising nurses only.

IPC evidence-based practices
A variety of EBPs were represented in this review. The
majority of studies focused on administrative precautions
(n = 36, 59%). Standard precautions and transmission-
based precautions represented forty-one (34%) and four
(7%) studies respectively. Among the administrative
precautions, treatment was the most frequently re-
ported EBP (n = 21, 34%), followed by screening (n =
11, 18%) and diagnosis (n = 4, 7%). Studies focusing
on HIV treatment or TB screening comprised the
majority of studies in this section.

Table 1 Quality appraisal summary and criteria

Study design Tool Response options Scoring Cut-off score

RCT [47] MAStARI Yes, No, Unclear, Not applicable Yes = 1; No/Unclear/NA = 0 6

Quasi-experimental [47] MAStARI Yes, No, Unclear, Not applicable Yes = 1; No/Unclear/NA = 0 5

Cross-sectional [47] MAStARI Yes, No, Unclear, Not applicable Yes = 1; No/Unclear/NA = 0 5

Qualitative [48] QARI Yes, No, Unclear, Not applicable Yes = 1; No/Unclear/NA = 0 5

Mixed methods [49] MMAT Yes, No, Cannot Tell Yes = 1; No/Cannot Tell = 0 50%
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Only four (6%) studies focused on transmission-based
precautions. Each study reported on a unique precau-
tion. Transmission-based studies focused on correct PPE
use, appropriate patient placement, immunization, and
post-exposure prophylaxis.

Table 2 Study characteristics (N = 61)

Characteristic Number of
studies (n)

Percentage of
studies (%)

Sub-Saharan country

South Africa 18 29.5

Nigeria 5 8.2

Kenya 4 6.6

Zambia 4 6.6

Rwanda 4 6.6

Uganda 4 6.6

Ethiopia 3 4.9

Cameroon 3 4.9

Tanzania 2 3.3

Malawi 2 3.3

Sierra Leone 2 3.3

Liberia 2 3.3

Mali 1 1.6

Sudan 1 1.6

Eritrea 1 1.6

Democratic Republic of the Congo 1 1.6

Guinea 1 1.6

Swaziland 1 1.6

Zimbabwe 1 1.6

Botswana 1 1.6

Publication date

1998–2003 3 4.9

2004–2009 17 27.9

2010–2015 21 34.4

2015+ 20 32.8

Study design

RCT 7 11.5

Quasi-experimental 22 36.1

Cohort 13 21.3

Cross-sectional 12 19.7

Mixed methods 3 4.9

Qualitative 3 4.9

Multi-modal 1 1.6

Healthcare Workers

Healthcare workers (physicians,
nurses, laboratory techs, etc.)

47 77.0

Nurses only 14 22.9

Diseases/infections

HIV 24 39.3

TB 6 9.8

Ebola 6 9.8

Multiple diseases 3 4.9

Malaria 2 3.3

Table 2 Study characteristics (N = 61) (Continued)

Characteristic Number of
studies (n)

Percentage of
studies (%)

CLABSI 1 1.6

VAP 1 1.6

SSI 1 1.6

Bloodborne (non- CLABSI) 1 1.6

STIs (non-HIV) 1 1.6

None (hand hygiene, disinfection
focused)

14 23.0

Evidence-based practices

Standard Precautions 21 34.4

Multiple SP 11 18.0

Hand hygiene 8 13.1

Disinfection 1 1.6

Waste management 1 1.6

Transmission-based precautions 4 6.6

PPE 1 1.6

Isolation/quarantine 1 1.6

Immunization 1 1.6

Post-exposure prophylaxis 1 1.6

Administrative precautions 36 59.0

Treatment 21 34.4

Screening/surveillance 11 18.0

Diagnosis 4 6.6

Quality assessment score

MAStARI 4 1 1.6

MAStARI 5 19 31.1

MAStARI 6 10 16.4

MAStARI 7 16 26.2

MAStARI 8 5 8.2

MAStARI 9 3 4.9

MAStARI 10 1 1.6

MAStARI 11 2 3.3

QARI 5 1 1.6

QARI 6 0 0.0

QARI 7 1 1.6

QARI 8 2 3.3

MMAT 0% 0 0.0

MMAT 50% 2 3.3

MMAT 75% 1 1.6

MMAT 100% 0 0.0
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Studies that addressed standard precautions did so by
incorporating multiple precautions (n = 11, 18%) or fo-
cused on hand hygiene only (n = 8, 13%). Other studies
that focused on standard precautions addressed medical
equipment disinfection or appropriate waste management.

Implementation strategies
The most frequent implementation strategies used to
promote IPC protocols in included studies were educa-
tion (n = 59, 97%), quality management (n = 39, 64%),
planning (n = 33, 54%), and restructure (n = 32, 53%). A
variety of educational strategies were used to promote
IPC protocols for nurses. Strategies used included di-
dactic lectures, simulations, on-site mentorship, visual
reminders, and demonstrations. Quality management
strategies generally consisted of audit and feedback ses-
sions provided to nurses in real time to promote the
uptake of an IPC EBP. Planning strategies consisted of
collaborations, partnerships, or buy-in sessions that
were established at a higher administrative level for
nurse IPC involvement. Planning strategies were mostly
utilized in conjunction with other strategies. For ex-
ample, a partnership between the government of a
country and an academic institution may be formalized
to provide nurses training or mentorship on IPC proto-
cols. Planning strategies were also used to inquire about
nurses’ experiences with IPC EBPs. A variety of restruc-
ture strategies were used to promote IPC. Nurses may
be task-shifted to include IPC activities within their
scope of work, provided additional resources (i.e.,
alcohol-based hand gel) to make adhering to IPC proto-
cols easier, or promoted to a higher nursing position
whereby IPC became the focus of the new role. Only
eight (n = 8, 13%) studies used financing incentives to
promote IPC protocols among nurses. When used, a fi-
nancial strategy was generally associated with external
funders providing resources to initiate an EBP interven-
tion or providing over-time compensation to healthcare
workers. For example, the Elizabeth Glaser Pediatric
AIDS Foundation, the Axios Foundation, and the Boeh-
ringer Ingleheim Pharmaceutical Company provided
funds to initiate an antiretroviral therapy (ART) initi-
ation program for HIV patients in Cameroon [88]. Zero
(0%) policy strategies were used.
An exhaustive list of implementation strategies is

provided for each study in Table 4. Bolded strategies
targeted nurses. In order to be included in this review,
studies needed to report the use of implementation
strategies for nurses. Many studies used implementation
strategies that targeted patients, non-nurse healthcare
workers, or aspects of the healthcare system. Few studies
used implementation strategies solely for nurses. A sum-
mary of implementation strategies used for nurses and
non-nurses (i.e., patients or a healthcare system-specific

matter) is provided in Table 5. Most studies used edu-
cation (n = 58, 95%) for nurses; a drastic contrast to
the number of studies that used education (n = 1, 2%)
for non-nurses. Other discordant results between
strategies used for nurses compared to strategies used
for non-nurses included planning, restructure, and fi-
nance. These strategies were used more for non-
nurses than nurses. Twenty-one (34%), 25 (41%), and
six (10%) studies used planning, restructure, and fi-
nance strategies respectively for non-nurses. Planning,
restructure, and finance were used in 12 (20%), seven
(12%), and two (3%) studies respectively for nurses.

Implementation outcomes
For this review, the outcomes of the studies have been
analyzed into two parts: outcomes associated with the
EBPs and outcomes related to the implementation strat-
egies used to promote an IPC EBP.

Implementation outcomes for EBPs
All implementation outcomes, except cost, were mea-
sured in the studies of this review. Most studies reported
penetration (n = 22, 37%) and feasibility (n = 13, 21%) as
the most common outcomes produced (see Table 5).
Four (7%) and 18 (30%) studies measured penetration
for nurses and non-nurses respectively (see Table 5). For
the non-nurse category, penetration was measured as
patient agreement to initiate an EBP (i.e., screening for
TB or antiretroviral therapy (ART) uptake). Feasibility
was frequently measured as nurse report that EBPs
could be implemented within their scope of work.
Additionally, feasibility was used to report barriers to
EBP implementation. For example, limited hospital in-
frastructure (i.e., no running water) was identified as a
limitation to hand hygiene adherence among nurses.
Few studies measured adoption (n = 5, 8%) and sus-

tainability (n = 5, 8%). Adoption was discussed as patient
willingness to accept an EBP with nurse support, facility-
level uptake of an EBP, or nurse report of healthcare im-
provements as a result of an implemented EBP. Sustain-
ability was measured as nurses’ ability to maintain an
EBP for a few weeks or longer. Four (7%) studies discussed
acceptability. Fidelity was also discussed in three (5%)
studies. Fidelity was reported as adherence to an EBP by
nurses. One (2%) study addressed appropriateness, and
zero (0%) studies reported cost. Lastly, 21 (35%) studies
did not measure any EBP outcome. In these studies, the
outcomes of interest were related to the implementation
strategies. Table 4 provides a complete list of implementa-
tion outcomes associated with EBPs for each study.
Nurse-specific outcomes associated with EBPs are bolded
in Table 4.
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Implementation outcomes for implementation strategies
The most common outcomes measured for implementa-
tion strategies used in this review were penetration and
feasibility; a similar finding to the outcomes associated
with EBPs. Forty-four (72%) studies reported penetra-
tion. Thirty-four (56%) and seven (12%) studies reported
penetration outcomes for nurses and non-nurses re-
spectively (see Table 5). For nurses, penetration was
most frequently used to measure the number of nurses
experiencing or undergoing a given implementation
strategy (e.g., number of nurses trained in hand hygiene).
For the non-nurse category, penetration was used to

scale-up patient services or measure loss to follow-up
(see Table 5). Feasibility was measured in 28 (46%) stud-
ies, with six (10%) and 22 (36%) studies measuring feasi-
bility for nurses and non-nurses respectively. Feasibility
measured if an IPC protocol could be successfully imple-
mented for nurses. Four studies successfully imple-
mented the WHO hand hygiene campaign to promote
hand washing for healthcare workers [32, 58, 80, 81],
demonstrating that the intervention could be imple-
mented. Feasibility also described barriers to the suc-
cessful implementation of an implementation strategy or
to the procurement of resources for IPC protocol

Table 5 Study characteristics associated with implementation strategies and outcomes for nurses and non-nurses (N = 61)

Number
of
studies
(n)

Percentage
of studies
(%)

Number of studies
with strategy/
outcome focused
on nurses (n)

Percentage of
studies with
strategy/outcome
focused on nurses
(%)

Number of studies with
strategy/outcome focused
on patients or overall health
system (n)

Percentage of studies with
strategy/outcome focused
on patients or overall health
system (%)

Implementation strategies

Education 59 96.7 58 95.1 1 1.6

Quality
management

39 63.9 21 34.4 18 29.5

Plan 33 54.1 12 19.7 21 34.4

Restructure 32 52.5 7 11.5 25 41.0

Finance 8 13.1 2 3.3 6 9.8

Policy 0 0.0 0 0.0 0 0.0

Implementation EBP outcomes

Penetration 22 36.0 4 6.5 18 29.5

Feasibility 13 21.3 6 9.8 7 11.5

Adoption 5 8.2 1 1.6 4 6.6

Sustainability 5 8.2 2 3.3 3 4.9

Acceptability 4 6.6 3 4.9 1 1.6

Fidelity 3 4.9 2 3.3 1 1.6

Appropriateness
1 1.6 1 1.6 0 0.0

Cost 0 0.0 0 0.0 0 0.0

No EBP
outcome

21 34.4 na na na na

Implementation strategy outcomes

Penetration 44 72.1 34 55.7 7 11.5

Feasibility 28 45.9 6 9.8 22 36.1

Acceptability 18 29.5 13 21.3 5 8.2

Adoption 5 8.2 2 3.3 3 4.9

Sustainability 3 4.9 3 4.9 0 0.0

Appropriateness
2 3.3 2 3.3 0 0.0

Cost 2 3.3 2 3.3 0 0.0

Fidelity 0 0.0 0 0.0 0 0.0

No strategy
outcome

3 4.9 na na na na
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implementation. Soap, alcohol-based hand gels, and
towels were procured for nurses to eliminate barriers re-
lated to hand disinfection, making it feasible for nurses
to implement the EBP. The third most common out-
come reported was acceptability (n = 18, 30%). Accept-
ability was measured in 13 (21%) and five (8%) studies
for nurses and non-nurses respectively (see Table 5). For
nurses, this outcome measured nurses’ opinions on the
strategy and its utility. Five (8%), three (55%), and two
(3%) studies addressed adoption, sustainability, and appro-
priateness respectively. Sustainability captured nurses’
ability to sustain knowledge acquired during a training for
a defined period of time. Appropriateness measured
nurses’ perceptions of the cultural relevance of educa-
tional materials produced for a training or the benefit of
training to the nursing profession. Cost, measured in only
two (3%) studies, captured the amount of funds provided
from the development sector to ensure that implementa-
tion strategies were carried out. Zero (0%) studies mea-
sured fidelity to implementation strategies.

Quality appraisal
All studies (n = 61, 100%) included within this review
met the pre-determined or global quality criteria. Only
one study, which was a multi-modal study, had a score
under the cut-off criteria for its quantitative section. The
qualitative score for this study met criteria, and thus was
included in the review, which adhered to the pre-
determined criteria for multi-model studies. Fifty-five
studies (90%) were quantitative or multi-modal studies.
The most common MAStARI score was 5 (n = 19, 31%).
The structure of the MAStaRI scales favors experimental
designs; five articles with MAStARI scores of 9 or higher
were randomized controlled trials. Three (4.9%) studies
were purely qualitative, both examining the feasibility of
an EBP implementation strategy. Three (4.9%) studies
were mixed methods, and both achieved MMAT rating
of 50% or higher.

Discussion
Infectious diseases contribute significantly to patient and
healthcare worker morbidity and mortality in SSA.
Nurses who engage in direct patient care are at in-
creased risk of nosocomial and other infections [22,
105]. To address these HAI challenges, many IPC EBPs
have been deployed at the healthcare facility level. Yet,
obstacles within LMICs make it difficult to sustain these
practices. Implementation science provides an opportun-
ity to identify and execute strategies that may better sus-
tain EBPs over time [106]. Based on the results of this
review, it is clear that implementation of IPC EBPs in
SSA requires additional research, practice, and funding.
More research from an explicit implementation science-
specific perspective is needed for the following reasons:

(1) very few of the studies in this review were able to
produce sustainable outcomes, a potential limitation of
the strategies implemented. Yet, more research is needed
to know if this is true or not. (2) All studies in this re-
view, except for one, did not identify as an implementa-
tion study. Thus, the strategies were not measured using
implementation science definitions for strategies. There-
fore, increased implementation science research into
which, what combination, and in what specific context
implementation strategies should be used in SSA is im-
portant to advance the science and to fully reap the po-
tential of IPC protocols to save the lives of patients and
healthcare workers in vulnerable regions.
Despite increased risk of contracting infectious dis-

eases, nurses were underrepresented in the studies in
this review. The majority of studies did not exclusively
focus on nurses; they focused on non-nurse participants,
including physicians, patients, auxiliary hospital staff, or
some other aspect of the healthcare system, and nurses
were included in the samples as generic healthcare
workers. In studies where nurses were the target popula-
tion, the numbers of nurses included in the study was
often not reported or too low to draw generalizable con-
clusions. Given this finding, a shift is needed in global
health research to properly determine what IPC EBP
practices are best suited for nurse implementation at
health facilities in SSA, especially as the tasks of nurses
are different from other healthcare workers. Whereas
there can be some lessons learned from other healthcare
cohorts, the scope of practice for nurses, as it relates to
IPC, is vastly different from other healthcare workers.
While many different types of health care workers (in-
cluding laboratory technicians and water and sanitation
staff) are at increased risk of acquiring HAIs, this study
focused on nurses for the following reasons: (a) nurses
have unique needs (they spend the most amount of time
with patients than any other health worker and operate
in highly unstandardized and variable circumstances);
(b) nurses are by far the largest cadre of the workers in
SSA (even though their needs often take second place or
are lumped to those of physicians). As infectious dis-
eases evolve and become more prevalent, EBPS for IPC
will become an increasingly important part of nurses’
scope of practice. Thus, additional and better-quality re-
search that targets the unique IPC EBP challenges of the
different healthcare worker cohorts, especially nurses
and their involvement in IPC efforts, are needed.
Standard and transmission-based precautions were

underemphasized in this review; most studies focused on
administrative precautions. Standard precautions repre-
sent standard care. Therefore, an IPC study without a
standard precautions component overlooked a critical
component of IPC. Transmission-based precautions are
typically undertaken when a patient is already diseased
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and to prevent further disease. Very few studies focused
on this specific set of IPC EBPs, despite the fact that so
many diseases in SSA, like TB, require them. Based on
the results of this review, transmission-based and stand-
ard precautions are not sufficiently studied within
LMICs, leaving a significant gap in the IPC literature.
The implementation strategies identified in this review

lacked diversity. Of the seven implementation strategies
identified, the predominant method was nurse educa-
tion, specifically training on an IPC protocol. Johnson
et al. [107] found similar results in a systematic review
assessing implementation strategies for cervical cancer
in SSA. Rowe et al. [108] argue that training in conjunc-
tion with other strategies (i.e., group problem solving,
management techniques, supervision, and sound infra-
structures) could improve healthcare worker practices in
LMICs. Implementation science, along with other disci-
plines, acknowledges that access to information alone is
not sufficient to produce long-term change [109]. Educa-
tion only strategies are not likely to produce sustainable
IPC knowledge or practice change among nurses. In
addition to a lack of diversity in implementation strat-
egies, there were notable gaps: policy and finance strat-
egies, which play an important role in overall
implementation, were rarely utilized. Unfortunately, the
degree to which these strategies influence each other
and other strategies (i.e., quality management) is rela-
tively unknown given gaps in implementation science
literature.
Among the studies in this review, it was identified that

implementation strategies for nurses compared to non-
nurses are vastly different. Education and quality man-
agement strategies are predominately used for nurses,
and planning and restructure strategies are most often
used for non-nurses. Nurses are trained and undergo
regular monitoring, whereas non-nurses, especially pa-
tients, benefit from restructured clinical services and
planned healthcare activities. Additional scholarship is
needed to affirm if these strategies are indeed the best
for each population.
Studies in this review that utilized multi-faceted imple-

mentation strategies produced better outcomes (such as
feasibility, acceptability, etc.) compared to their single-
strategy counterparts; a finding consistent with the
current implementation science literature [110]. A com-
prehensive implementation approach, addressing poten-
tial challenges at each level of a healthcare system, yields
stronger and more sustainable outcomes. Training, an
educational strategy, and real-time audit/feedback, a
quality management strategy, produced better outcomes
when used together than alone [54]. More specifically,
hand hygiene rates increased (8.0% to 21%, p < .001)
when multiple strategies (quality management, educa-
tion, planning) were used to promote this EBP, whereas

hand hygiene rates declined (68.9% to 36.8%, p < .001)
when only one strategy was used (quality management)
[32, 33]. Multi-faceted strategies also generally focus on
more than one stakeholder. Many of the studies in this
review that used multi-faceted strategies targeted pa-
tients and healthcare workers. Single strategies focused
on patient outcomes, perpetuating the underrepresenta-
tion of nurses, and overlooking nurse outcomes. Re-
structure is an excellent example of single strategy
utilization. Most restructure strategies involved task-
shifting nurse duties; however, this strategy is geared to-
ward patient care and the impact on patient care, not
the impact on the nurse practice. To advance implemen-
tation research within the global health context, multi-
faceted strategies need to be promoted and better met-
rics need to be developed to capture outcomes related to
multi-faceted approaches [111].
Many studies only reported on implementation strat-

egy outcomes, not EBP outcomes. Two possible explana-
tions for this finding are as follows: (1) most EBPs are
already accepted as effective practices that do not re-
quire additional validation, and (2) measuring EBPs is
challenging in a LMIC. Collecting data on an imple-
mented strategy is fairly easy. Collecting and verifying
EBP data is a significant undertaking in resource-
constrained settings. However, implementation science
research conducted in SSA must focus on some of the
lesser reported outcomes, like cost or sustainability. Al-
though these outcomes are more challenging to measure
and require more time and funding to capture, imple-
mentation science studies that do not report on these
outcomes have missed an opportunity to inform health-
care practices and policies at a macro-level.
Implementation outcomes measured for nurses com-

pared to non-nurses are distinct. More EBP outcomes
were measured for non-nurses, and more strategy out-
comes were measured for nurses. The results of this re-
view suggest that the relationship between EBP
outcomes and non-nurses, specifically patients, may be
related to how an EBP is defined. EBPs are “the con-
scientious, explicit and judicious use of current best evi-
dence in making decisions about the care of the
individual patient.” [112]. Patients, not nurses, are at the
center of EBPs, which may explain the observed relation-
ship between EBP outcomes and non-nurses. Educating
patients is at the heart of the nursing profession; how-
ever, nurses need access to specific IPC EBPs informa-
tion that is unique to them. Within global health, a
common reality is that there are too few nurses to pro-
vide patient care. Investing in nurses and their safety
must start to be a priority of the global community. If
sources of inertia around nurse investment are not ad-
dressed within LMICs, then entire global communities
will continue to suffer poor health as a result.
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Studies with similar implementation strategies often
used similar outcomes to measure impact. For example,
the implementation of education interventions was often
measured using an indicator of penetration (e.g., a train-
ing is implemented and researchers measured number of
nurses trained). Similarly, planning strategies measured
stakeholder response to an intervention. These outcomes
were often not informative. A potential reason for this
limited outcome data is related to the funding mecha-
nisms of global health research and the types of out-
comes that donors prioritize. The development sector is
primarily interested in penetration outcomes (i.e., counts
or proportions of nurses trained). In LMICs, purchasing
resources for a project or building a new health facility
is relatively achievable. It is much harder to ensure that
resources and expertise are being used appropriately,
health facilities have an adequate number of staff, and that
overall operations of these facilities are sustainable. The
“collect and measure what is easiest” notion is not going
to improve the promotion of IPC EPBs in LMICs. Differ-
ent outcome-strategy combinations need to be researched,
allowing for increased growth of the implementation sci-
ence discipline and increased IPC innovation in LMICs.
This review is not without limitations. The overall qual-

ity of the studies in this review was highly variable. Many
studies were inadequately designed to capture outcomes
of interest, biased, or were neither generalizable nor repro-
ducible. Many studies only reported descriptive statistics.
Many studies poorly described their methodologies. Add-
itionally, most of the studies in this review were only just
above the cut-off criteria for inclusion.

Conclusion
This review provides evidence that additional research
from an implementation science-specific perspective is
needed to promote IPC protocols for nurses in SSA.
While many of the studies included in this review did not
frame their methods or outcomes as implementation-
focused, they indeed were. Implementation science should
be fostered and promoted in global health. While many
IPC EBPs are well-known, the best strategies to success-
fully implement them remains undetermined for LMICs.
Implementation science has a unique opportunity to ex-
pand scholarship around best implementation practices in
SSA. For example, a better understanding of which strat-
egies are best suited for specific contexts or phenomena in
SSA, like an infectious disease epidemic, to promote IPC
protocols is needed. In short, additional implementation
science research could greatly contribute to the limited
knowledge base around which strategies should be utilized
at the onset and during an infectious disease epidemic to
promote IPC protocols and keep nurses from becoming
patients during these emergency situations. Furthermore,
implementation science-specific research could also alter

the way scholarship in SSA is prioritized and funded, espe-
cially as it pertains to development mechanisms. Given
the region’s reliance on foreign assistance to cover health-
care expenditures [113], implementation science, with an
emphasis on cost and policy, could identify investments
for SSA and its healthcare workers.
Prevention is a critical component of infection control.

The cost of IPC inaction is large. For the countries most
affected by Ebola in 2014 (Sierra Leone, Liberia, and
Guinea), economic modeling projections for post-
epidemic healthcare strengthening initiatives estimate
the cost of reconstruction to be US$877 million in 2018
[114]. These funds are necessary for infrastructure and
service delivery changes, including IPC measures. With a
stronger health system able to withstand a future epi-
demic, the loss of life, particularly of nurses, during the
2014 outbreak may have been avoided. With emerging
infections currently challenging the global community,
like the EVD epidemic in the DRC and Marburg virus
identified in Sierra Leone for the first time [115],
neglecting IPC prevention strategies, especially for
nurses, is unaffordable.
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