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ABSTRACT
Introduction Hospital- acquired infections (HAIs) are 
public health problems of global concern and are notably 
prevalent in developing countries. The prevalence of HAI 
and its associated factors are not well described in the 
context of Ethiopia. Currently, the nationwide prevalence 
of HAI and its corresponding associated factors have not 
been formally reported in Ethiopia. This review will provide 
an estimate of the prevalence of HAI and its associated 
factors.
Methods Scholarly articles will be selected from the 
Embase, PubMed, Cochrane library, Hinary, Scopus, Web 
of Science and Google Scholar databases. Articles within 
the timeline of January 2000 to December 2020 will be 
included for review. Observational studies, randomised 
trials, surveys, surveillance reports, published and grey 
literature that reported the prevalence of HAI or factors 
associated with HAI reported as OR (95% CI) with no 
language restriction will be included in the analysis. 
Screening and selection of articles will be done using web- 
based Covidence software. The article’s quality and risk 
of bias will be critically appraised using Johanna Briggs 
Institute quality appraisal checklist. Random effects model 
using the inverse variance method will be conducted to 
estimate the prevalence of HAI. To examine heterogeneity, 
the Q statistics and I2 statistics will be conducted. 
Publication bias will be investigated using Begg’s 
correlation method and Egger’s weighted regression test. 
All analyses will be performed with STATA (V.14) software.
Ethics and dissemination Ethical approval is not 
required for meta- analysis reviews as participants are not 
included. The review will be submitted for publication in 
peer- reviewed journals.

INTRODUCTION
Hospital- acquired infections (HAIs)—also 
called nosocomial infections—are defined 
as infections acquired in a hospital by a 
patient who was admitted for a reason other 
than that infection.1 According to WHO, 
HAIs are important public health concerns 
leading to prolonged hospital stays, increase 
health system burden, negative impacts 
on patients and higher rates of mortality. 

HAIs occur worldwide regardless of levels 
of national development.2 Common HAIs 
include central line- associated bloodstream 
infections, catheter- associated infections, 
ventilator- associated pneumonia and surgical 
site infections.3

At any point in time, 10 out of every 100 
hospitalised patients treated in developing 
countries will acquire at least one HAI.4 
The 2017 Global Burden of Disease Study 
(GBD) ranked Ethiopia as having a Socio-
demographic Index of approximately 0.3345 
leaving it well within the parameters of a 
‘developing country’ Its healthcare quality 
continues to be ranked among the lowest 
globally.6 While Ethiopia struggles with a wide 
variety of prevalent health concerns, infec-
tious conditions such as respiratory infec-
tions, diarrhoeal diseases, HIV/AIDS and 
tuberculosis have continued to be its major 
health problems.7 8 In 2017, these infectious 
diseases caused a highly significant portion of 
deaths in the country.8

A meta- analysis of studies in Ethiopia 
showed only half of healthcare workers prac-
ticed safe infection prevention practices.9 
Though it varies by geographic region and 
from clinic to clinic, 15.3%–46.3% of health-
care workers in Ethiopia were not knowledge-
able about infection prevention practices.10–12 
Lack of knowledge among healthcare workers 
and poor prevention strategies in place may 
lead to a high risk of infection transmission 
in healthcare settings.

Strengths and limitations of this study

 ► No language restriction was imposed.
 ► The robustness of articles will be verified using well- 
effective quality appraisal tools.

 ► Absence of uniform diagnostic criteria for hospital- 
acquired infection.
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Nationwide data on the prevalence of HAI and its risk 
factors is needed to develop and implement effective 
infection prevention and control strategies. However, in 
Ethiopia, the burden of HAI is not well described13–15 and 
data about risk factors of HAI is scarce.16 An initial review 
of relevant databases provided no research or systematic 
review and meta- analysis that reported the nationwide 
prevalence of HAIs in Ethiopia. The proposed system-
atic review and meta- analysis seeks to estimate the preva-
lence and evaluate the factors associated with HAI among 
patients admitted to health facilities in Ethiopia.

METHODS
Protocol preparation and results reporting
This protocol is written based on the Preferred Reporting 
Items for Systematic Reviews and Meta- Analyses Protocols 
(PRISMA- P) 2009 guideline17 (see online supplemental 
file 1) and Guidelines for Accurate and Transparent 
Health Estimates Reporting statement18 (see online 
supplemental file 2). The results will be reported following 
these guidelines. The PRISMA flow diagram will be used 
to demonstrate how articles were screened and selected 
for inclusion in the analysis (see online supplemental file 
3).

PECO search guide
P: Patients who are admitted to a healthcare facility 
regardless of sex or age.

E: Exposure for HAI includes admission to a healthcare 
facility and the characteristics of patients present before 
and during admission.

C: Comparisons will be made across subgroups (eg, age, 
sex, admittance ward, surgical conditions)

O: hospital- acquired infections: For this review, HAIs 
are defined as infections occurring in a patient in a 
hospital or other healthcare facility in whom the infection 
was not present at the time of admission including but 
not limited to central line- associated bloodstream infec-
tions, catheter- associated infections, ventilator- associated 
pneumonia and surgical site infections.

Data source and search strategy
A primary search across all databases will be conducted 
to gather keywords, medical subject headings and free 
texts enclosed in titles and abstracts of similar articles. 
Subsequently, We will search for articles in Embase, 
PubMed, Cochrane library, Hinary, Scopus and Web of 
Science using search terms such as: “hospital- acquired 
infections”, “HAI”, “Healthcare- Associated Infections, 
“HCAI”, “nosocomial infections”, “risk factors”, “Associ-
ated factors”, “determinants” and “Ethiopia”. The search 
string was constructed by following the recommendation 
presented by a recently published article.19 The search 
strategy has been prepared and can be accessed online 
(see online supplemental file 4). Google Scholar and 
BIOSIS previews will be used to search for unpublished 
works of literature.

Eligibility criteria
Inclusion criteria

 ► Cross- sectional, case–control and cohort studies, 
randomised trials, surveys and surveillance reports 
conducted in Ethiopia between January 2000 and 
December 2020 that reported the prevalence of 
HAI studies, reporting data on the associated factors 
of HAI reported as OR with 95% CIs or providing 
adequate data to produce these estimates published 
in any language will be included.

Exclusion criteria
 ► Case series, case reports and qualitative studies.
 ► Articles that can not be accessed even after contacting 

the author.

Selection of studies
Software- based screening and selection of studies will be 
conducted using Covidence. Two reviewers (BGG and 
GMT) will review and select the titles and abstracts based 
on the eligibility criteria. If a disagreement occurs among 
them, a third reviewer acting as a tie- breaker will elect to 
include or exclude the study. On inclusion, the full text 
of all selected articles will be imported to Covidence for 
further assessment of their appropriateness for quality 
appraisal and analysis. Bibliographies of selected articles 
will be reviewed and referenced studies will be considered 
for inclusion in the analysis if found to be suitable.

Quality assessment and risk of bias
The Johanna Briggs institution (JBI) quality appraisal 
checklists20 will be used to critically appraise each arti-
cle’s validity, value, relevance, risk of bias and trustwor-
thiness of results. These checklists have been validated 
by the JBI scientific committee following an extensive 
review. All articles selected for inclusion in the analysis 
will undergo a rigorous appraisal by two reviewers (BGG 
and GMT) using JBI appraisal tools to analyse method-
ological qualities and to determine the extent to which 
a study has addressed the possibility of bias in its design, 
conduct and analysis. Articles that scored ≥50% of the 
quality assessment criteria will be considered as having a 
low risk of bias. Discrepancies between the reviewers will 
be resolved through either discussion or involvement of 
a third reviewer.

Data extraction
Articles included for final analysis will then be processed 
through the data extraction procedures with the help of 
Covidence web- based software after a customised data 
extraction table is created. The extraction table will be 
used to extract data about characteristics of the study 
(first author, study design, year of publication, loca-
tion, hospital ward, sampling method, sample size and 
response rate), characteristics of participants (age group, 
sex, comorbidities, isolated infectious agent on culture), 
the prevalence of HAI, OR for associated factors or 
frequency of outcome among exposed and non- exposed. 
If a complete set of data cannot be extracted from the 
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article, the corresponding author will be contacted for 
additional information.

Data synthesis and analysis
We will perform a random- effects model to determine 
the pooled estimate of the prevalence of HAI. First, the 
individual study weights will be obtained by the bino-
mial equation for variance based on the inverse variance 
method. Afterwards, the pooled prevalence estimate of 
HAI will be determined with SE and CI. If the propor-
tions get closer to the limits of 0.1, the double arcsine 
transformation method21 will be employed to address 
both the problems of confidence limits outside the 0.1 
range and that of variance instability. Forest plots will be 
used to represent the individual and pooled estimates of 
the prevalence. For associated factors, we will pool the 
log- transformed OR and the SE of the log OR. We will 
include associated factors that were investigated in at least 
two studies given the factor is defined similarly across all 
studies. Effect sizes will be conveyed in terms of preva-
lence and ORs with 95% CI.

Heterogeneity among the eligible studies will be 
assessed with the Q statistics and I2 statistics.22 23 To 
unravel methodological sources of heterogeneity, meta- 
regression analysis will be conducted. If statistical analysis 
is impossible due to substantial heterogeneity, the find-
ings will be narrated using tables and figures. Publication 
and small studies bias will be assessed with Begg’s rank 
correlation methods24 and Egger’s weighted regression 
test.25 We will deal with publication bias using trim and 
fill analysis.26 The statistical analysis will be performed by 
STATA (V.14).

Sensitivity analysis
Sensitivity analysis will be conducted to see if the decisions 
made during the review process affected the overall result 
and conclusion. Taking the study’s quality or sample size 
into consideration, we will perform the analysis by either 
adding or removing studies. The robustness of the review 
process will then be examined by the effect seen on the 
outcome estimate.

Subgroup analysis
If adequate data can be extracted from the eligible 
studies, a subgroup analysis will be conducted based on 
the different types of participants (age, sex, presence or 
absence of surgical procedures, admittance ward), regions 
where studies are conducted, study type and sample size.

Public and patient involvement
Including public and patient involvement (PPI) state-
ments aligns closely with BMJ Open’s values of trans-
parency and inclusiveness. We hope that including PPI 
statements in all articles is the first step of many for BMJ 
Open in encouraging patient involvement.

Ethics and dissemination
Ethical approval is not necessary as this review will not 
involve patients or individuals as study participants. We 

will submit the review report to peer- reviewed journals for 
publication.

DISCUSSION
Infectious diseases are of major concern to Ethiopia’s 
healthcare system. Healthcare facilities can inadvertently 
facilitate the transmission of infections between patients 
and healthcare workers increasing the risk of morbidity 
and mortality unless proper evidence- based and effective 
infection prevention strategies are implemented. This 
review will provide the pooled estimate of the prevalence 
of HAI and pooled OR for risk factors. This is intended 
to promote the implementation of more evidence- based 
policies and practice towards controlling the occurrence 
of HAI in healthcare facilities.

Potential methodological amendments
If it is mandatory to make methodological amendments, 
the reviewers will provide logical justification and the 
details of amendments on the publication of the review.
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