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Abstract

Healthcare-associated infection is one of the most common and severe threats to patients’ health and remains a significant
challenge for healthcare providers. Among healthcare-associated infections, urinary tract infection (UT]I) is one of the most
common infections. This study aimed to determine the global incidence of UTI among patients. The Preferred Reporting
Items for Systematic Reviews and Meta-Analysis (PRISMA) guideline was used to perform this systematic review and meta-
analysis. The articles were searched from April 4 to August 5, 2022, from electronic databases (Scopus, PubMed, Web of
Science, Google Scholar, DOA|, and MedNar) using Boolean logic operators, MeSH terms, and keywords. The quality of
the study was assessed using the JBI Critical Assessment tool. One thousand nine ninety three articles were retrieved from
the electronic databases, of which 38 articles conducted on 981221 patients were included in the current study. The study
found the global pooled incidence of UTI accounted for |.6%. Based on the subgroup analysis by survey period and WHO
region, the highest incidence of UTI was reported in the African Region [3.6%] and among studies conducted between 1996
and 2001 [3.7%]. This study revealed the overall pooled incidence of UTI was |.6%. The highest incidence of UTI (3.6%) was
reported in the African region. This indicates that there is a need to implement safety measures.
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What do we already know about this topic?

e Urinary Tract Infection (UTI) is one of the most common infections in healthcare facilities.

e [tremains a major cause of morbidity and mortality globally and is one of the most common infections in healthcare
facilities.

e Until the current study was conducted, there was no study that provided a global and WHOQO’s region incidence of
UTL

How does your research contribute to the field?

e This study revealed that the overall pooled incidence of UTI was 1.6%.

e Based on the world health organizations’ region, UTI incidence estimates was high in African region [3.6%].

What are your research’s implications toward theory, practice, or policy?

e The finding of the current study can be used by national and international concerned agencies or organizations to take
appropriate prevention measures and for planning and implementing effective UTI prevention and control programs,
as well as other nosocomial infections which can contribute to better health service provision across the world.
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microorganisms.® HAI is the major cause of morbidity and
mortality.*® which is associated with clinical, diagnostic, and
therapeutic procedures.”8

Despite the fact that there is no accurate data available,
it is estimated that hundreds of millions of patients are
affected by HAIs each year. Not only does this result in
significant mortality, but it also results in service or finan-
cial losses for healthcare systems. Currently, there are no
countries free from the HAI burden and antimicrobial
resistance.’

Furthermore, approximately 3 million healthcare profes-
sionals around the world are affected by HAI every year.’
Among HAI, Urinary tract infection (UTI) is the most com-
monly encountered hospital-acquired infection and the
major risk factor is urinary catheterization.'® UTI is one of
the most common bacterial infections and also it may be an
emerging problem in patient in different parts of the world
with high medical costs.!!!? Bacterial adherence to uroepi-
thelial cells is essential for the initiation of infection in UTI.
Pathogenic Escherichia coli is regarded as the main cause of
nosocomial infections, including UTIs."* UTI account for
more than 30% of HAIs reported by acute care hospitals.'
UTI is considered the most common HAL'® accounting for
up to 36% of all HAIs.!'®

Similarly, among UTI, catheter-associated urinary tract
infections (CA-UTIs) represent the majority of UTI account-
ing for up to 67% of UTIs in all hospital inpatients.'” It is the
most common nosocomial infection, accounting for up to
10% to 70% of all nosocomial infections.'®! It is caused by
instrumentation of the urinary tract with 80% traced to the use
of indwelling urinary catheters.”> CA-UTI is a serious health
condition, which is associated with reduced quality of life,
increased risk of hospitalization, and increased mortality.?!

Besides these problems, there is limited evidence regard-
ing the global incidence of UTI. Some of the previous sys-
tematic reviews and meta-analysis conducted on lower
urinary tract symptoms suggestive of benign prostatic hyper-
plasia,?? factor associated with UTL,** region specific,?
and pathogenic and ward specific.26?’

Therefore, the aim of this systematic review and meta-
analysis was to assess and estimate the regional and global
incidence of UTI among patients. It can be used by both
national and international concerned agencies or organiza-
tions to take appropriate prevention measures and for plan-
ning and implementing effective UTI prevention and control
programs, which can contribute to better health service pro-
vision across the world.

Protocol

The Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) guideline was used to perform
this systematic review and meta-analysis.?®

Eligibility Criteria
Inclusion criteria. The studies that met the following inclu-

sion criteria were included in the systematic review and
meta-analysis:-

o Study population: Patients admitted to the health
facility were a study population.

e Outcomes: The study reported a quantitative outcome
(magnitude, frequency, rate, or incidence of urinary
tract infection).

Language: Articles written in English.
Types of articles: Peer-reviewed full text, original,

and published articles.

o Publication year: Articles conducted anytime (not
limited).

e Study regions or countries: Not specified (not
limited).

Exclusion criteria
e The study did not report quantitative outcomes, case
series, review articles, reports, conference abstracts,
opinions, articles written in non-English, high risk of
bias articles, and articles not available in full text were
excluded from the current study.

Information Sources and Search Strategy.

The articles were searched from SCOPUS, PubMed, Web of
Science, Google Scholar, DOAJ, and MedNar, from April 4
to August 5, 2022. A combination of Boolean logic operators
(AND, OR, and NOT), Medical Subject Headings (MeSH),
and keywords (healthcare facility, nosocomial infection, uri-
nary tract infection, patients, hospital acquired infection,
healthcare associated infection) were used to retrieve the
articles from the identified databases. The main keywords
and index terms were checked across the included databases.
Finally, references within eligible articles were further
screened for additional articles.

The following search term was used in the initial search-
ing of the articles from PubMed:- “incidence” [Mesh Terms]
OR “incidence” [All Fields]) OR “Incidence” [Mesh Terms]
OR “Incidence” [All Fields]) OR “Proportion” [Mesh Terms]
OR “Proportion” [All Fields]) AND ((“Nosocomial” [Mesh
Terms] OR “Nosocomial” [All Fields], OR ‘“Hospital
Acquired” [All Fields] OR “Hospital Acquired” [Mesh]) OR
((“Health Facility” [Mesh Terms] OR “Health Facility” [All
Fields], OR “Healthcare Facility” [All Fields] OR
“Healthcare Facility” [Mesh]) OR “ urinary tract infection”
[All Fields] OR “Urinary tract Infection” AND ((“Infection”
[Mesh Terms]] OR (“Disease” [All Fields] OR “Problems”
[AIl Fields] OR “Hazards” [Mesh]) AND “Patient” [All
Fields]) [Mesh]) OR “Patients” [All Fields]) OR “Service
Users” [All Fields]) AND (“Developing Country” [Mesh
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Terms] OR “Developing Countries” [All Fields]) OR
“Developed Countries” [Mesh Terms] OR (“Developed”
[All Fields] AND “Countries” [All Fields]) OR “Developed
Countries”[All Fields])).

Study Selection Process

The study selection process was performed using the
PRISMA flow chart, indicating the number of articles
included in the study and excluded from the study with the
reasons of exclusion. Following the search for articles
through the included electronic databases, duplicate articles
were removed using the ENDNOTE software version X5
(Thomson Reuters, USA).

After duplicated articles were removed, the authors
(DAM, AA, AA, AM, BM, and FA) independently screened
the articles based on their titles and abstracts to determine
their eligibility for the current study by applying the inclu-
sion criteria. The authors (DAM, AA, AA, AM, BM, and FA)
further evaluated the full texts of the relevant articles inde-
pendently. Any disagreements made with respect to the
inclusion of studies were resolved by consensus after discus-
sion. Finally, studies that met the inclusion criteria were
included in the current study.

Data Extraction Process

All authors (DAM, AA, AA, AM, BM, and FA) indepen-
dently extracted the relevant data required for the current
study from the included or eligible articles. To extract the
data, a predetermined Microsoft Excel format consisting of
study characteristics, including publication year, survey year
or study period, country where the study was conducted,
sample size, and primary outcomes, such as incidence of UTI
among the patients. Any disagreement made regarding the
data extraction was resolved through discussion.

Quality Assessment

The included articles were subjected to quality assessment
by the authors (DAM, AA, AA, AM, BM, and FA) using
Joanna Briggs Institute Critical Assessment Tools (JBI) for
the incidence studies.?’ Then, they were evaluated by the
authors (DAM, AA, AA, AM, BM, and FA) to confirm their
relevance or eligibility to the current study.

The JBI critical appraisal tools have 9 evaluation criteria:
(1) appropriate sampling frame; (2) proper sampling tech-
nique; (3) adequate sample size; (4) description of the study
subject and setting description; (5) sufficient data analysis;
(6) use of valid methods for the identified conditions; (7)
valid measurement for all participants; (8) use of appropriate
statistical analysis; and (9) adequate response rate. Then,
each parameter was assigned a value | if “Yes” and O if
“No.” Based on the total score, each article was graded as
high quality (85% and above), moderate (60%-85% score),

or low quality (60% score). Finally, the articles having a
moderate and high quality were included in the study.

Disagreement was made between the authors, regarding
the quality assessment was solved by discussion after repeat-
ing the same procedures.

Statistical Procedures and Data Analysis

A systematic review and meta-analysis were used to sum-
marize data on UTI by pooling together the findings of stud-
ies reporting the incidence of UTI globally. The pooled
incidence of UTI among patients was determined using
Comprehensive Meta-Analysis version 3.0 statistical soft-
ware. The pooled incidence of UTI among patients in the
healthcare facility was visualized using a forest plot and a
random-effects model.

The I-squared test (/* statistics) was used to evaluate the
heterogeneity between the included articles. The level of het-
erogeneity was then classified as no heterogeneity (0%), low
(25%-50%), moderate (50%-75%), and high heterogeneity
(>75%).3° A random-effects model was used to analyze and
report the data. Furthermore, subgroup analysis was con-
ducted based on survey period, WHO region, and study
areas/regions.

A sensitivity analysis was done to determine differences
in pooled effects by dropping studies that were found to
influence the summary estimates.

Results

Study Selection

A total of 1993 articles were retrieved from the included
electronic databases and manual searches from Google.
Then, 980 duplicate articles were excluded. Out of 1013 arti-
cles, 360 were excluded after the evaluation was made based
on titles and abstracts. Furthermore, 653 full-text studies
were further assessed to determine their eligibility, of which
299 studies were excluded. Furthermore, 554 were evaluated
based on the objective, methods, and outcome of interest by
reading all contents of the articles. Finally, a total of 38 arti-
cles were included in the systematic review and meta-analy-
sis (Figure 1).

Study Characteristics

This systematic review and meta-analysis included a
total of 38 studies conducted on 981,221 patients (ranging
from 105%' to 63399032 study participants). Among the
included studies, 7 were conducted in China,?*8 2 in each
Switzerland,*>*° USA,**? Turkey,*»* Iran,**¢ Italy,*78
and Poland.*>*° However, one articles were selected from
each Benin,’! France,”® Cuba,”® Thailand,’* Albania,>
Malawi,’! Saudi Arabia,’® Ghana,’” Argentina,>® Ethiopia,*
Tunisia,*® Belgium,®' Nepal,> Kuwait,*® Germany,®
Australia,®® Herzegovina,®® India,®” Cameroon® (Table 1).
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Figure |. Study selection process of included articles for systematic review and meta-analysis, 2022.

Based on the region, the majority of the studies were con- Incidence of Urinary Tract Infections
ducted in developing countries. In general, the included arti-
cles were conducted in 26 countries around the world. The =~ The worldwide incidence of UTI among patients was found

yellow color on the map indicated the countries where the  to be 1.6% (95% CI: 1.0, 2.4) with a p-value of <.001;
included articles were conducted (Figure 2). I2=79.02 (Figure 3).
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Table I. Overall Characteristics of the Articles Included in the Systematic Review and Meta-Analysis, 2022.
Outcome

Sample size (incidence of
Ref. Author/s (N) Survey year Publication year UTI) Country  Risk of bias
Pittet et al*’ Pittet et al 1349 1996 1999 2.89 Switzerland Moderate
Ahoyo et al*' Ahoyo et al 3130 2012 2014 1.1 Benin Moderate
Girard et al*? Girard et al 286 2001 2006 7.69 France Moderate
Esen and Leblebicioglu®  Esen and Leblebicioglu 236 2004 2001 15.68 Turkey Moderate
Izquierdo-Cubas et al*®  lzquierdo-Cubas et al 4240 2004 2008 0.5 Cuba Moderate
Danchaivijitr et al** Danchaivijitr et al 9865 2006 2007 1.6 Thailand Moderate
Faria et al*® Faria et al 968 2003 2007 6.3 Albania Low
Nash et al*! Nash et al 11879 2006 2011 6.0 USA Low
Bunduki et al®! Bunduki et al 105 2020 2021 3.8l Malawi Low
Huang et al*® Huang et al 6717  2014-2018 2020 0.19 China Low
Balkhy et al*® Balkhy et al 562 2003 2006 1.96 Saudi Arabia Low
Labi et al*’ Labi et al 2107 2016 2019 1.61 Ghana Low
Askarian et al* Askarian et al 3450 2008-2009 2012 1.4 Iran Low
Zotti et al*’ Zotti et al 9467 2000 2004 4.5 Italy Moderate
Gentili et al*® Gentili et al 6263 2013-2018 2020 1.07 Italy Low
Durlach et al*® Durlach et al 4249 2008 2012 3.1 Argentina  Low
Miihlemann et al*° Miihlemann et al 520 2000 2004 1.35 Switzerland Moderate
Lee et al** Lee et al 1021 2005 2006 0.8 China Low
Motbainor et al*’ Motbainor et al 238 2018 2020 2.1 Ethiopia Low
Strasheim et al®’ Zhao et al 134637 2015-2017 2020 0.23 China Low
Kotpa et al* Kotpa et al 1849 2016-2017 2018 2.9 Poland Low
Ghali et al®® Ghali et al 2729 2012-2020 2021 227 Tunisia Low
Vandael et al®' Vandael et al 11800 2017 2020 1.65 Belgium Low
Shrestha et al®? Shrestha et al 300 2016 2020 16.0 Nepal Low
Alfouzan et al® Alfouzan et al 1408 2018-2019 2021 0.97 Kuwait Low
Magill et al*? Magill et al 851 2009 2012 1.06 USA Moderate
Arefian et al® Arefian et al 62154 2011-2014 2019 0.76 Germany  Low
Russo et al®® Russo et al 2767 2018 2019 2.4 Australia Low
Zhang et al*® Zhang et al 4029 2012-2014 2016 0.52 China Low
Zhang et al*? Zhang et al 633990 2013-2017 2019 0.47 China Low
Isikgoz Tasbakan et al*  Tasbakan et al 26534 2011 2008-2013 1.82 Turkey Low
Custovic et al® Custovic et al 834 2010 2014 1.8 Herzegovina Moderate
Wang et al*’ Woang et al 1347 2013-2015 2019 2.0 China Low
Jiang et al*® Jiang et al 13695  2013-2019 2020 0.28 China Low
Heydarpour et al* Heydarpou et al 6000 2011-2014 2017 0.22 Iran Moderate
Sahu et al®’ Sahu et al 6864 2013-2014 2016 0.32 India Low
Nouetchognou et al®® Nouetchognou et al 307 2013-2014 2016 391 Cameroon Low
Tomczyk-Warunek et al*® Tomczyk-Warunek et al 2474 2018-2020 2021 1.25 Poland Low

N =sample size; UTI=urinary tract infection; USA =United State of America.

Based on subgroup analysis by survey year, studies con-
ducted between 2014 and 218 had the lowest incidence of
UTI among patients [1.1% (95% CI: 0.5, 2.1)], while studies
conducted between 1996 and 2001 had the highest [3.7%
(95% CI: 2.3, 5.8)]. The results of the current finding indi-
cated that the incidence of UTI was declining from 3.7%
(1996-2001) to 1.4% (2019-2022) (Figure 4).

Based on the World Health Organization Region, the
overall pooled incidence of UTI was 1.8% [95% CI: 1.3, 2.4]

that was slightly lower than the pooled prevalence before
subgroup analysis (1.6%).

The highest incidence of UTI was reported in the African
Region, which accounted for 3.6% [95% CI. 1.2, 10.3],
whereas the lowest incidence was reported in the Western
Pacific Region, at 0.4% [95% CI: 0.2, 1.0] followed by
Eastern Mediterranean Region and American region
accounted for 1.1% [95% CI: 0.5, 2.5] and 1.9% [95% CI:
0.8, 4.3], respectively (Figure 5).
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Figure 2. Countries of the world where the included articles were conducted.

Sensitivity Analysis Results

The sensitivity analysis was conducted by dropping the out-
comes of samples expected to influence the pooled incidence
of urinary tract infection. However, no substantial difference
was observed in the incidence of urinary tract infection
among patients (Table 2).

Discussion

Urinary tract infection were considered the most common
healthcare-associated infection,'> accounting for up to 36%
of healthcare-associated infections.'® Urinary tract infection
is a serious health condition, which is associated with reduced
quality of life, increased risk of hospitalization and increased
mortality.?! To determine the pooled incidence of urinary
tract infection, the current study included 38 articles con-
ducted on 981221 patients (ranged from 105°' to 633990
study participants).

According to the current finding, the worldwide incidence
of urinary tract infection among patients was found to be
1.6% (95% CI: 1.0, 2.4). The current study found a lower
incidence of urinary tract infection compared to another

study reporting a incidence rate of 9.33%.>* The variation
may be attributed to the scope of the study, the number of
included articles, and study participants involved. Because,
the latter study included 10 articles with a total of 8785 study
participants with or without urinary tract infection.

Based on the subgroup analysis of the findings based on
the survey period, the results of the current finding indicated
that the incidence of urinary tract infection was declining
from 3.7% (1996-2001) to 1.4% (2019-2022) (Figure 4).

After the findings were analyzed based on the survey year
or period, the incidence of urinary tract infection was
declined from 3.7% (1996-2001) to 1.1% (2014-2018).
However, it was slightly increased from 1.1% (1996-2001)
to 1.4% (2019-2022). The variation may be attributed to the
number of studies included. Because, only 3 studies con-
ducted from 2019 to 2022 in a few countries and met the
eligible criteria were included in this study. Similarly, it may
be related to the application of safety measures, including
training and appropriate interventions or programs.

Furthermore, to compare the findings based on the World
Health Organization regions’ of the world and determine
the difference in outcomes, the highest incidence [3.6%
(95% CI: 1.2, 10.3)] of urinary tract infection was reported
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Study name Statistics for each study
Event Lower Upper
rate limit limit Z-Value p-Value
Pittet et al 0.029 0.021 0.039 -21.625  0.000
Ahoyo et al 0.111 0.100 0.122 -36.565  0.000
Girard et al 0.077 0.051 0.114 -11.198  0.000

Esen & Leblebicioglu0.157  0.116  0.209 -9.397  0.000
Izquierdo-Cubas et al 0.005 0.003  0.008 -24.311 0.000
Danchaivijitretal ~ 0.016 0.014 0.019 -51.334  0.000

Faria et al 0.063 0.049 0.080 -20.407  0.000
Nash et al 0.060 0.056 0.064 -71.220  0.000
Bunduki et al 0.038 0.014 0.097 -6.334  0.000
Huang et al 0.002  0.001 0.003 -22.356  0.000
Balkhy et al 0.020 0.011 0.035 -12.857  0.000
Labi et al 0.016 0.012 0.022 -23.760  0.000
Askarian et al 0.014 0.011 0.019 -29.361 0.000
Zottia et al 0.045 0.041 0.049 -61.622  0.000
Gentili et al 0.011 0.008 0.014 -36.858  0.000
Durlach et al 0.031 0.026 0.037 -38.889  0.000
Miihlemann et al 0.014 0.006 0.028 -11.293  0.000
Lee et al 0.008 0.004 0.016 -13.721 0.000
Motbainor et al 0.021 0.009 0.049 -8.499  0.000
Zhao et al 0.000 0.000 0.000 -46.612  0.000
Kolpa et al 0.029 0.022 0.038 -25.334  0.000
Ghali et al 0.023 0.018 0.029 -29.275  0.000
Vandael et al 0.017 0.014 0.019 -56.566  0.000
Shrestha et al 0.160 0.123  0.206 -10.529  0.000
Alfouzan et al 0.010 0.006 0.016 -17.012  0.000
Magill et al 0.011 0.006 0.020 -13.552  0.000
Arefian et al 0.008 0.007 0.008-105.485 0.000
Russo et al 0.024 0.019 0.030 -29.831 0.000
Zhang et ala 0.005 0.003 0.008 -23.985  0.000
Zhang et al 0.005 0.005 0.005-291.652 0.000
Tasbakan et al 0.018 0.017 0.020 -86.836  0.000
Custovic et al 0.018 0.011 0.030 -15.355  0.000
Wang et al 0.020 0.014 0.029 -19.997  0.000
Heydarpou et al 0.002  0.001 0.004 -22.200  0.000

Jiang et al 0.003 0.002 0.004 -36.332  0.000
Sahu et al 0.003  0.002 0.005 -26.865  0.000

Nouetchognou etal 0.039 0.022 0.068 -10.874  0.000
Tomczyk-Warunek et al 0.013  0.009  0.018 -24.146  0.000
0.016 0.010 0.024 -18.963  0.000

Event rate and 95% CI

-0.17 -0.09 0.00 0.08 0.17

Figure 3. The forest plot shows an overall pooled incidence of urinary tract infections among patients, 2022.

in the African Region. This can be attributed to the fact that
there is poor implementation of patient’s safety measures,
including adequate interventions, training, precautions, or
policy in developing countries, including African Regions.
This indicates that the appropriate action should be taken
by prioritizing the problems to improve the safety and ser-
vice provision.

Furthermore, the study revealed that the lowest inci-
dence of urinary tract infection was observed in Western
Pacific Region accounted for 0.4%, followed by Eastern
Mediterranean Region and American region accounted for
1.1% [95% CI: 0.5, 2.5] and 1.9% [95% CI: 0.8, 4.3]. The
variation may be related to the variation in the scope of
the studies, the infection reporting system, or surveillance
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Groupy  Study mame Statstisfor eachstudy Event rat and 5% C1
Survey Year Event Lower Upper
rate limit limit Z-Valuep-Value
1996 -2001 Pittet et al 0.029 0.021 0.039 -21.625 0.000 u
1996 -2001 Girard et al 0.077 0.051 0.114-11.198 0.000 n
1996 -2001 Zottia et al 0.045 0.041 0.049 -61.622  0.000 1
1996 -2001 Miihlemannetal ~ 0.014 0.006 0.028 -11.293  0.000 u
1996 -2001 0.037 0.023 0.058 -13.557 0.000 >
2002-2007 Esen and Leblebicioglu 0.157 0.116 0.209 -9.397 0.000 u
2002-2007 Izquierdo-Cubas et #.005 0.003 0.008 -24.311  0.000 u
2002-2007 Danchaivijitretal 0.016 0.014 0.019 -51.334  0.000 u
2002-2007 Faria et al 0.063 0.049 0.080 -20.407  0.000 L
2002-2007 Nash et al 0.060 0.056 0.064 -71.220  0.000 L
2002-2007 Balkhy et al 0.020 0.011 0.035-12.857 0.000 u
2002-2007 Lee et al 0.008 0.004 0.016 -13.721 0.000 u
2002-2007 0.027 0.013 0.055 -9.459 0.000 L 2
2008-2013 Ahoyo et al 0.111 0.100 0.122 -36.565 0.000 n
2008-2013 Askarian et al 0.014 0.011 0.019-29.361 0.000 u
2008-2013 Durlach et al 0.031 0.026 0.037 -38.889  0.000 L]
2008-2013 Magill et al 0.011 0.006 0.020-13.552 0.000 L]
2008-2013 Arefian et al 0.008 0.007 0.008105.485 0.000 L]
2008-2013 Zhang et ala 0.005 0.003 0.008 -23.985 0.000 L
2008-2013 Tasbakan et al 0.018 0.017 0.020 -86.836  0.000 u
2008-2013 Custovic et al 0.018 0.011 0.030-15.355 0.000 L
2008-2013 Heydarpou et al 0.002 0.001 0.004 -22.200  0.000 L
2008-2013 Sahu et al 0.003 0.002 0.005 -26.865 0.000 L
2008-2013 Nouetchognou etal 0.039 0.022 0.068 -10.874  0.000 u
2008-2013 0.013 0.006 0.027 -11.658  0.000 ’
2014-2018 Huang et al 0.002 0.001 0.003 -22.356  0.000 |
2014-2018 Labi et al 0.016 0.012 0.022 -23.760  0.000 n
2014-2018 Gentili et al 0.011 0.008 0.014 -36.858 0.000 u
2014-2018 Motbainor et al 0.021 0.009 0.049 -8.499 0.000 u
2014-2018 Zhao et al 0.000 0.000 0.000 -46.612  0.000 L
2014-2018 Ko?pa et al 0.029 0.022 0.038 -25.334  0.000 L]
2014-2018 Ghali et al 0.023 0.018 0.029 -29.275  0.000 u
2014-2018 Vandael et al 0.017 0.014 0.019 -56.566  0.000 n
2014-2018 Shrestha et al 0.160 0.123 0.206 -10.529  0.000 n
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Figure 4. The forest plot shows the subgroup analysis of the pooled incidence of urinary tract infections among patients based on the

survey period, 2022.

system of the included countries as well as variations in
the implementation of safety practices in the health
facilities.

In general, the current study revealed that there is a
variation incidence of urinary tract infection across the
world, with the highest incidence reported in African
regions. The finding indicates that there is a need to imple-
ment safety measures, particularly in low and middle-
income countries such as the African Region, to maintain
the health and safety of patients. Furthermore, strengthen-
ing the healthcare systems and of the countries in the
World Health Organization’s African region is of para-
mount importance and can be achieved by educating and
providing training to healthcare providers to enhance their
skills.”®

Strength and Limitations

The current study employed multiple search strategies and
standard tools for quality assessment and evaluation tools to
reduce bias. This study included studies conducted at any
time and all over the world. Furthermore, this study was con-
ducted based on the PRISMA protocol.

However, there was an unequal distribution of the studies
across the world as a result of limited articles. Furthermore,
the incidence of urinary tract infection in many countries of
the world were not included because of the lack of studies
that met the eligibility criteria. The differences in the sur-
veillance systems may lead to variation in incidence of UTI.
As aresult of variation in the unit of measurement employed,
the authors could not able to determine the risk factors



Mengistu et al

Group by Study name Statistics for each study
WHO Region
Event Lower Upper
rate limit limit Z-Valuep-Value

AfR Ahoyo et al 0.111 0.100 0.122 -36.565
AfR Bunduki et al 0.038 0.014 0.097 -6.334
AfR Labi et al 0.016 0.012 0.022 -23.760
AfR Motbainor et al 0.021 0.009 0.049 -8.499
AfR Nouetchognou etal 0.039 0.022 0.068 -10.874
AfR 0.036 0.012 0.103 -5.766
AmR Izquierdo-Cubas etal ~ 0.005 0.003 0.008 -24.311
AmR Nash et al 0.060 0.056 0.064 -71.220
AmR Durlach et al 0.031 0.026 0.037 -38.889
AmR Magill et al 0.011 0.006 0.020 -13.552
AmR 0.019 0.008 0.043 -9.066
EMR Balkhy et al 0.020 0.011 0.035 -12.857
EMR Askarian et al 0.014 0.011 0.019 -29.361
EMR Ghali et al 0.023 0.018 0.029 -29.275
EMR Alfouzan et al 0.010 0.006 0.016 -17.012
EMR Jiang et al 0.003  0.002 0.004 -36.332
EMR 0.011 0.005 0.025 -10.575
EuR Pittet et al 0.029 0.021 0.039 -21.625
EuR Girard et al 0.077 0.051 0.114 -11.198
EuR Esen and Leblebicioglu 0.157 0.116 0.209 -9.397
EuR Faria et al 0.063  0.049 0.080 -20.407
EuR Zottia et al 0.045 0.041 0.049 -61.622
EuR Gentili et al 0.011 0.008 0.014 -36.858
EuR Miihlemann et al 0.014 0.006 0.028 -11.293
EuR Ko?pa et al 0.029 0.022 0.038 -25.334
EuR Vandael et al 0.017 0.014 0.019 -56.566
EuR Arefian et al 0.008 0.007 0.008105.485
EuR Tasbakan et al 0.018 0.017 0.020 -86.836
EuR Custovic et al 0.018 0.011 0.030 -15.355
EuR Tomezyk-Warunek et al 0.013  0.009 0.018 -24.146
EuR 0.026 0.017 0.041 -15.256
SEAR Danchaivijitretal ~ 0.016 0.014 0.019 -51.334
SEAR Shrestha et al 0.160 0.123  0.206 -10.529
SEAR Sahu et al 0.003  0.002 0.005 -26.865
SEAR 0.021 0.003 0.130 -3.884
WPR Huang et al 0.002 0.001 0.003 -22.356
WPR Lee et al 0.008 0.004 0.016 -13.721
WPR Zhao et al 0.000 0.000 0.000 -46.612
WPR Russo et al 0.024 0.019 0.030 -29.831
WPR Zhang et ala 0.005 0.003 0.008 -23.985
WPR Zhang et al 0.005 0.005 0.005291.652
WPR Wang et al 0.020 0.014 0.029 -19.997
WPR Heydarpou et al 0.002 0.001 0.004 -22.200
WPR 0.004 0.002 0.010 -12.243
Overall 0.018 0.013 0.024 -24.671
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Figure 5. The forest plot shows the subgroup analysis of the pooled incidence of urinary tract infections among patients based on
World Health Organization’s Region of the world, 2022. ArR = African Region; AmR =American Region; EMR = Eastern Mediterranean
Region; SEAR =South East Asian Region; WPR =Western Pacific Region; EuR = European Region.

Table 2. Sensitivity Analysis Based on Sample Size and Study
Outcomes Expected to Effect the Pooled incidence of Urinary

Tract Infection.

Criteria

Pooled incidence

P-value

After dropping one lowest
outcome

After dropping one small
sample size

After dropping three largest
outcomes

After dropping two largest
sample size

1.8 (95% CI: 1.2, 2.7)
1.5 (95% CI: 1.0, 2.4)
1.3 (95% CI: 0.9, 1.9)

1.7 (95% Cl: 1.2, 2.4)

<.001

<.001

<.001

<.001

associated with the incidence of urinary tract infection.
Furthermore, as a result of limited studies (systematic
review and meta-analysis) conducted on the incidence of
urinary tract infection, we can’t able to compare the current
findings with other findings adequately.

Conclusions

This study revealed the overall pooled incidence of urinary
tract infection was 1.6%. Urinary tract infection estimates
varied among the WHO’s region of the world. However, the
highest incidence was observed in African regions, which
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accounted for 3.7%. This indicates that there is a need to
implement safety measures, including interventions for uri-
nary tract infection to reduce the health affect posed by uri-
nary tract infection and to improve patient safety.
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