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Abstract

Background: Nurses usually provide direct patient care. However, they account for
the majority of healthcare workers (HCWs) injured by needles or other sharp objects.
Objectives: To assess the prevalence of needle stick injuries (NSI) among nurses
worldwide; according to WHO regions, the socioeconomic development index (SDI)
of countries, and the developmental status of individual countries, and in the Middle
East.

Design: Systematic review and meta-analysis.

Methods: We searched PubMed, Scopus, and Web of Science databases. We calcu-
lated the pooled NSI prevalence estimates using a random-effect meta-analysis with
the Comprehensive Meta-Analysis software. The report of the study was in accord-
ance with the PRISMA 2020 statement.

Results: The overall worldwide NSI prevalence pooled from our analysis was 40.97%
(95% confidence interval [Cl]: 31.29-50.63%, p = .00001). A subgroup analysis of NSI
prevalence according to WHO regions revealed the highest prevalence in Southeast
Asia (49.9%, 95% Cl: [23.4-76.3%]) and the lowest in the United States of America
(25.1%, 95% Cl: [18.1-32.1%)]), respectively. The pooled prevalence in developed
and developing countries was 30.5% (95% Cl: 27.3-33.8%) and 46.6% (95% Cl: 33.7-
59.5%), respectively. According to the SDI, NSI prevalence was highest in low-middle
SDI countries (48.9% [95% ClI: 30.7-67.2%)]).

Conclusion: Our results showed a high NSI prevalence among nurses worldwide.
Developing countries had a significantly higher NSI prevalence than developed coun-
tries, especially low-middle SDI countries.

Relevance to Clinical Practice: This study highlighted the prevalence of NSI risk
among nurses practising in clinical settings worldwide. The study findings suggest
that continuous training programs should be implemented for nurses to enhance their

knowledge, performance and attitude toward NSI prevention in clinical settings.

Protocol registration: This protocol is registered under the International Prospective Register of Systematic Review (PROSPERO) (york.ac.uk): (CRD42022299368).
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1 | INTRODUCTION

Healthcare professionals are vulnerable to needle stick injuries
(NSls) because of the frequent use of sharp objects in the workplace
(Deisenhammer et al., 2006). NSls are defined as injuries caused by
contact with any sharp item, including but not limited to subcutane-
ous needles, blood collection needles, cannulae, and needles used
to connect components of intravenous administration systems
(Norsayani & Hassim, 2003). Alternatively, it can be defined as pen-
etrating trauma to the body caused by possibly infected sharp medi-
cal equipment (Zhang et al., 2009).

In most healthcare facilities, nurses provide more direct patient
care than other medical professionals (Ramsay, 2005). Nurses ac-
count for the largest proportion of all healthcare workers (HCWs)
injured by needles or other sharp objects (Senthil et al., 2015). NSls
most frequently occur during medicine delivery, surgical operations,
blood sample collection, needle recapping, and improper needle re-
moval. When dealing with potentially infectious materials, such as
blood and bodily fluids, universal precautions must be taken to avoid
exposure in the workplace (Foley & Leyden, 2012; Rodrigues, 2010).
NSI prevalence can be reduced by implementing comprehensive
programs that target institutional, behavioural, and device-related
causes (Wang et al., 2003).

Annually, approximately 35 million HCWs are injured by needle
sticks or other sharp objects, with 3 million being infected with the
human immunodeficiency virus (HIV) or other bloodborne diseases
(Shiao et al., 2002). According to a survey conducted by the Royal
College of Nursing (Royal College of Nursing, 2009), nearly 50% of
nurses have had NSI. Moreover, the NSI prevalence was 37.0% in the
UK, a developed country, and 70.3% in Nepal, a developing country
(Saia et al., 2010; Singh et al., 2015). According to the Centers for
Disease Control and Prevention (CDC) (Centers for Disease Control
and Prevention, 2008), an estimated 385,000 HCWs in the United
States have injuries due to sharp objects each year. NSl incidence
is almost 90% higher in underdeveloped countries than in devel-
oped countries (Sagoe-Moses et al., 2001). According to a research
by the World Health Organisation, the average annual number of
NSIs per person among HCWs in Africa, Asia, and the Western
Mediterranean is four per year (WHO, 2012). The NSI rate was 4.2
per person per year among HCWs in sub-Saharan Africa (Nsubuga &
Jaakkola, 2005).

Needle stick injuries are a leading cause of infection, illness,
disability, and mortality among HCWs, including nurses (Bekele &
Kotisso, 2008). HIV and hepatitis B and C viruses (HBV and HCV,

No Patient or Public Contribution: Contributions from patients or the public are ir-

relevant because the purpose of this study was to examine the global prevalence of

different countries, needle stick injuries, nurses, prevalence, worldwide

What does this paper contribute to the wider
global clinical community?

e This systematic study revealed a high global prevalence
(40.97% [95% confidence interval: 31.29-50.63%],
p =.00001) of needle stick injuries (NSIs) among nurses
in clinical settings.

e Developing countries had a significantly higher preva-
lence of NSls than developed countries, especially coun-
tries with a low-middle socioeconomic development
index.

e Continuous training programs should be implemented
to enhance nurses' knowledge, performance, and atti-

tude toward NSI prevention in clinical settings.

respectively) are bloodborne diseases that can be transmitted from
one person to another (De Laune, 1990). NSls account for 39%
of HCV, 37% of HBV, and 4.5% of HIV infections among HCWs
(Nagandla et al., 2015). Besides the risk of contracting severe in-
fection, NSIs can bleed or scrape the skin, leaving obvious wounds
(Kermode et al., 2005).

The high NSI prevalence has been attributed to protective
suits, recapping needles, working for long hours or in an emer-
gency room, and a lack of infection control training. NSls have also
been linked to hospital crowding (Abebe et al., 2018; Kebede &
Gerensea, 2018; Weldesamuel et al., 2019), a decreased HCW-to-
patient ratio (Hanafi et al., 2011; Kakizaki et al., 2011), and a lack
of suitable safety equipment (Jovic-Vranes et al., 2006). Despite
the significant risk of infectious particle transmission (Sharma
et al., 2009), NSI reporting is low. According to the CDC, half of
the estimated 385,000 NSIs among HCWSs go unreported each
year (CDC, 2010).

2 | AIMS

This study aimed to assess NSI prevalence among nurses worldwide.
We also aimed to analyse NSI prevalence by WHO region, socioeco-
nomic development index (SDI), developmental status of individual
countries, pooled studies from each region, and the Middle East
alone.
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3 | METHODS
3.1 | Study design

We performed this systematic review and prevalence meta-
analysis according to the guidelines reported in the Cochrane
Handbook and reported the study in strong accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020 statement (Table S3; Page et al., 2021).
The protocol was registered in PROSPERO, an international pro-
spective register of systematic reviews (PROSPERO registration
number: CRD42022299368).

3.2 | Literature search and eligibility criteria

We searched PubMed, Scopus, and the ISI Web of Science in June
2022 using the following terms: (Prevalence OR frequency OR mag-
nitude OR occurrence OR incidence OR survey* OR rates OR sur-
veillance) AND (Needlestick OR ‘Needlestick*” OR ‘Needle Stick*
OR ‘Sharps injur®” OR Sharp* OR needle injur* OR ‘percutaneous
injur® OR NSI OR NSSI) AND (Nurse OR nurses OR nursing). Articles
that met the following criteria were included in our study: (1) popula-
tion: nurses, (2) exposure: NSI, (3) outcome: NSI prevalence, and (4)
study design: all study designs. We did not include studies published
before 2000 or in languages other than English. Additionally, we did
not include reviews, letters to the editor, brief reports, and studies

that lacked a full-text version.

3.3 | Study selection and data extraction

Two researchers worked independently on the search, selection,
and extraction of study data. Any disagreement was resolved by a
third author. After deleting duplicates, we reviewed the titles and
abstracts of the remaining articles to ensure that they met our in-
clusion criteria. Papers that did not meet the criteria were excluded.
We then reviewed the full text of the articles. Using the study's
data extraction form, the necessary information was gathered from
the included studies. The extracted data included the following:
first author, WHO region, SDI status (high SDI, high-middle SDI,
low-middle SDI, and low SDI), study period, sampling technique,
study design, number of nurses, sex, NSI prevalence, and year of

publication.

3.4 | Risk of bias assessment

Studies were assessed for their methodological quality using the
National Institutes of Health (NIH) tool for assessing the quality
of observational cohort and cross-sectional studies (NIH-National
Health, Lung, and Blood Institute, 2021). This tool consists of sev-
eral questions that assess the risk of different sources of bias and
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confounders. The reviewers' opinion is classified as ‘good’, ‘fair’ or
‘poor’ according to scores obtained during the assessment. In addi-
tion, Egger's test and funnel plot method were used to evaluate the

risk of publication bias.

3.5 | Data synthesis

We revealed all the information we collected on NSI prevalence
among nurses worldwide, as well as prevalence by WHO region,
country, and SDI. To calculate pooled prevalence estimates with a
95% confidence interval (Cl), NSls were combined using a random-
effect meta-analysis. Furthermore, we analysed the prevalence
of NSls in nurses among all injured HCWs, as reported by a small
number of the included studies. Subgroup analyses were performed
to identify significant subgrouping variables. I tests were used to
calculate the proportion of variation between trials attributable to
heterogeneity. Meta-regression analysis was also performed to fur-
ther characterise the linear relationship between the study variables
and NSI prevalence. We conducted statistical analyses using the

Comprehensive Meta-Analysis Software.

4 | RESULTS
4.1 | Study selection

We found 4084 studies after searching three databases. After re-
moving duplicates, we screened the titles and abstracts of the re-
maining 3417 studies, and we found that 3016 had no relevance to
our study. A total of 401 studies underwent full-text screening,
and only 153 studies were included in our systematic review. The

PRISMA flow diagram for study selection is shown in Figure 1.

4.2 | Study characteristics and quality

Our study included 153 studies involving 267,237 nurses from 35
countries. Most of these studies were conducted in the Eastern
Mediterranean Region (EMR) (n = 37) and Western Pacific region
(n = 30). Forty-two studies were conducted in the Middle East,
21 in lran, 6 in Saudi Arabia, 5 in Turkey, 3 in Egypt and Jordan,
and 1 in Israel, Jordan, Libya, Oman, and Qatar. Most studies
were conducted in developing countries (n = 87) and countries
with middle-to-high SDI (n = 97). The average NSI prevalence was
47.85% in Iran, 41.75% in Saudi Arabia, 51.73% in Egypt, 39.18%
in China, and 26.3% in the United States. Figure 2 shows NSI
prevalence among nurses from different countries. Sampling was
mostly performed using the random sampling method (n = 80).
According to the NIH tool, most of the included studies were
cross-sectional (n = 138) and of fair quality (n = 118). Detailed
study characteristics and risk of bias assessments are shown in
Tables S1 and S2.
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FIGURE 1 PRISMA flow diagram
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4.3 | Worldwide NSI prevalence among nurses

We assessed NSI prevalence among nurses by pooling 133 studies
from 35 countries. The reported prevalence ranged from 2% in Lin
et al.'s study to 99.9% in Muralidhar et al.'s study. The overall world-
wide NSI prevalence pooled from our analysis was 40.97% (95% Cl:
31.29-50.63%, p < 0.00001). The pooled studies were heterogeneous
(p <0.00001, > =99.99%). The worldwide NSI prevalence is shown in
Figure 3. According to Egger's test with a visual inspection of the fun-

nel plot, we found no risk of publication bias (p =.2581; Figure S1).

4.4 | NSl prevalence in different regions

Our subgroup analysis of NSI prevalence according to WHO region
revealed that Southeast Asia and Africa had the highest NSI preva-
lence, while the Western Pacific region had the lowest. The pooled
prevalence was 49.9% (95% Cl: 23.4-76.3%, p < .00001) in Southeast
Asia, 45.5% (95% Cl: 39.2-51.9%, p < .00001) in Africa, 25.1% (95% CI:
18.1-32.1%, p < .00001) in the United States of America, 46.8% (95%
Cl: 39.1-54.5%, p < .00001) in the EMR, 35.4% (95% Cl: 29.7-41.2%,
p < .00001) in the European region, and 30.9% (95% Cl: 21.8-39.9%,
p <.00001) in the Western Pacific region. The pooled studies from the

subgroup analysis of NSI prevalence according to WHO region were
heterogeneous, with p-values >.00001. The NSI prevalence in differ-
ent regions is shown in Figure 4. The prevalence in the Middle East
countries alone was 26.5% (95% Cl: 24.5-28.5%, p >.00001; Figure 5).

4.5 | NSl prevalence in developed and
developing countries

Our analysis included 47 and 88 studies conducted in developed and de-
veloping countries, respectively. The pooled NSI prevalence in developed
and developing countries was 30.5% (95% Cl: 27.3-33.8%, p < .00001)
and 46.6% (95% Cl: 33.7-59.5%, p < .00001), respectively. The pooled
studies from the two groups were heterogeneous (p < .00001, 2 > 99%).
Our analysis revealed a significant difference between the two groups,
with a p-value of 0.018. A subgroup analysis of NSI prevalence in devel-
oped and developing countries is shown in Figure 6.

4.6 | NSI prevalence according to SDI

Among the included studies, 59 were in the high-middle SDI cate-
gory, 37 in the high SDI category, 12 in the low-middle SDI category,
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FIGURE 2 Prevalence of NSl among nurses based on countries [Colour figure can be viewed at wileyonlinelibrary.com]

and 25 in the low SDI category. The pooled prevalence was 39.4%
(95% CI: 33.5-45.4%) in high-middle SDI countries, 37.4% (95% ClI:
18.1-56.6%) in high SDI countries, 48.9% (95% Cl: 30.7-67.2%) in
low-middle SDI countries, and 45.9% (95% Cl: 39.9-52%) in low SDI
countries. All pooled studies in the SDI country groups were hetero-
geneous, with p <.00001. A subgroup analysis of NSI prevalence

based on SDI is presented in Figure 7.

4.7 | NSI prevalence in nurses among
injured HCWs

The overall NSl prevalence in nurses among all injured HCWs pooled
from 19 studies was 53.38% (95% Cl: 44.76-62.01%, p < .00001).
The pooled studies were heterogeneous (p < .00001, ? =96.2%).
The worldwide NSI prevalence in nurses among injured HCWs is
shown in Figure S2. According to Egger's test with a visual inspec-
tion of the funnel plot, we found no risk of publication bias (p =.14;
Figure S3).

4.8 | Meta-regression findings

Based on meta-regression analyses, we can deduce that the male-
female ratio, sampling technique, number of participants in each
study, and WHO region did not significantly contribute to the het-
erogeneity of NSI prevalence among nurses worldwide (p >.05).
However, the year of publication significantly contributed to the

heterogeneity of NSI prevalence (p =.0001). Figures S4-S7 show
the regression analysis of point estimates for the year of publication,

sample size, sampling method and male-female ratio, respectively.

5 | DISCUSSION

Needle stick injuries (NSI) is one of the most significant threats to
safety in modern healthcare systems. We included 153 studies in-
volving 267,237 nurses from 35 countries. We found that 41% of
nurses experienced NSls worldwide. Additionally, a study on per-
cutaneous injuries identified NSls as the leading cause of contact
injuries, with a prevalence of 35.3% (Auta et al., 2017). However,
a study by Bouya et al. reported a higher NSI rate of 44.5%. The
following factors can be attributed to high NSI prevalence: age,
education, number of shifts and needle stick management training
(Motaarefi, 2016). NSl is distressing, especially with high-risk pa-
tients, such as those with HCV and HIV, which can negatively impact
mental health. Between 42% and 60% of nurses and other HCWs
experience stress and depression due to NSls (Lee, Botteman,
et al.,, 2005; Lee, Nicklasson, et al., 2005). Furthermore, we found
that NSl prevalence was higher in Southeast Asia than in other WHO
regions. However, Bouya et al. reported a higher prevalence in the
EMR than in other regions. Furthermore, in contrast to other studies
(Auta et al., 2017, 2018; Priiss-Ustiin et al., 2003), our study found
that the United States of America had the lowest NSI prevalence.
We also found a higher NSI prevalence in developing countries
than in developed countries. This may be due to variations in the

85U80|7 SUOWIWIOD BAIIR1D) 8|eot|dde sy Aq pausenoh ae ssppie YO ‘88N J0 S8|ni 1oy ArIq1T 8UIIUO AB|IAN UO (SUORIPUOD-PUR-SWLIBHWI0D A8 |IMAe1q 1 U1 UO//:SANY) SUORIPUOD pue WS | 83U 89S *[7202/T0/80] U0 Ariqi]auliuo A1 ‘AseAun eiyfeys |v-10S IPres Aq T999T UIOI/TTTT 0T/I0p/wod A8 imAIq1pul|uo//Sdny Wo. papeoumoq ‘8T-LT ‘€202 ‘Z0LZS9ET


https://onlinelibrary.wiley.com/

ABDELMALIK ET AL.

5624 Journal of
_I_W

ILEY~Clinical Nursing
Overall prevelance of NSI among nurses

Study name
Rirt
estinzte
Aeeleil 222 030
Ascheari 222 Q1o
AQuireRt 0%
AFilaeap! 055
AdfaraRl [
Perigen 030
ANbrerde D 03
AsnZRD
Do 0600 -
Aiduio o7 -
Bxgitiri Z21 020 [ ]
Baten2Dt 05 .-
v o] 050 o
BgresoZe) 030 -
Crenaet 0w u
Do 221 am =
Diirg 200 0
DogZ® o
D2 03
BzK A oK
FeraioZR! 030
Fag D0 10
Gy 020
Gle2ID D
Hinti 2019 D
e o
Ketpo 2 o
idsanat am
Koerzad %)
Kajs219 [o::)
LiZR2 oo
Liyow 22D [ok:}
Lin209 o
Lerg D9 o
MsazR! s
Metaen29 e
Metmod 215 0410
Mrze-AaiehDd 040
Piorsle: ato
Pepectydi 2019 am
st Pl o
Remanad am
Slowei D19 [oval
Eat 222 060
\erores 218 au
Verg 2R 060
i) 050
Yag 2 [
ZegD a7m
B 04
Aaradu6 040
vt a7
Aiva2¥ 04D
Agrar 060
Ao 20 040
Adain2ly 04D
Baten2DT7 05D
Blarhi 215 060
Brerdg DU o
QiB 030
Quar [0
Qa5 0F
28 a7
CargDR B
Cen 2D 08D
Cateal2 e
17 20
e DR o
Elretini 2007 06D
Faead 202
Fulleton20i [
Greseni 217 06D
Glagdi D0 Q10
Q=0 005
Hessren2D17 0F
Hoth2DM 04D
Hereli 201 a7
Haid2DM a5
Hetib2DM 060
I QI
IrenZB o)
Jaker 8 Q50
JerErgii 06 510
Keed 218 [ok:}
Keseiite 2016 o=}
Knstdl 208 B
KEb2R o’
Lee206 [
Lee(2 215 am
20U %3
Murdicrer 10 i)
Moo 0200
No YU a3
reh.gels 050
NevearR oD
Ry 200 02
SinnDB
SHnaath 216 a1
Shei
Sl DM am
Sih Q0
FehZ06 04
26 010
SicaZl2 060
TirldF 2007 )
WrgR 3
Wider 207 0z
Xaye2ld g0
ZegDs 06D
Actera B 030
Birani 01U 030
Aid 208 70
Bdra2@ 030
CargD0 o
Desdegn 25 065
Hesn 2D 080
b D5 06D
ttaedB 06D
Ko 6 050
Keb 0% 0365
D1 04D
MaTen218 050
Mddea Dt 060
Memzd D11 04
Nesiri 2010 070
REi D8 [
Sed B 02D
Syakh DL 040
TakseDB 50
Tesloy D 08D
iR s
Yotiwa 1 05D
YANGZIY [0}
[
10 )
FaarsA FaassB

FIGURE 3 Overall prevalence of
NSI among nurses [Colour figure can be
viewed at wileyonlinelibrary.com]
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FIGURE 4 Subgroup analysis based on regions (WHO) [Colour figure can be viewed at wileyonlinelibrary.com]
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FIGURE 5 Prevalence of NSl among nurses in Middle East [Colour figure can be viewed at wileyonlinelibrary.com]

procedure, number of included studies from each county, and the
level of supervision in measuring NSI prevalence in different WHO
regions. In addition, the low NSI prevalence in developed coun-
tries may be attributed to the implementation of comprehensive
hospital-level NSI prevention programs, the establishment of train-
ing courses, and the availability of accurate information related to
NSI management, categorization of NSIs as a priority and the es-
tablishment of a preventive perspective on NSIs among nurses. In
contrast, the high NSI prevalence in developing countries in our
study can be attributed to the relationship between staff shortages
and NSI (Clarke et al., 2002). Nurses reported NSls twice as often as
highly staffed units, suggesting that proper staffing is safe for both
patients and nurses. The reasons for underreporting of accidents
by nurses include forgetting about them, underestimating the dan-
ger involved, being reluctant to disclose their ignorance about the
proper use of tools, worrying about a positive serological test re-
sult, and being too busy or pressed for time (Doebbeling et al., 2003;
Elmiyeh et al., 2004; Wicker et al., 2008).

We investigated the pooled prevalence in each of the 35 coun-
triesincluded in our meta-analysis. We found that NSI frequency var-
ies greatly from country to country. In our meta-analysis, the highest

NSI rate was found in Ghana (70%). The NSI prevalence was 26.3%
in the United States, 39.18% in China, 47.85% in Iran and 51.73% in
Egypt. Another comprehensive analysis in Iran found an NSI preva-
lence estimate between 10% and 84.3% (Fereidouni et al., 2018). A
study by Yazie et al. in Ethiopia reported a pooled NSI prevalence of
43.6% over a person's lifetime, which was similar to those in stud-
ies from India (40% and 45.0%) (Farrukh Nagi et al., 2017; Makade
et al., 2017; Yazie et al., 2019), Iran (42.5%), Nigeria (46.0%), Saudi
Arabia (46%) (Jahan, 2005) and Pakistan (45%) (Afridi et al., 2013).
However, extremely high prevalence estimates were observed
in Pakistan (77%), Iran (76%) and India (68%) (Archana Lakshmi
et al., 2018; Jahangiri et al., 2016; Rais & Jamil, 2013), possibly due
to a lack of occupational health and infection prevention training or
a lack of suitable or proper personal protective equipment. The pos-
sible causes for this discrepancy include recall bias, modest meth-
odological discrepancies between studies, and variations in study
participants' knowledge levels, training access, and frequency of
needle exposure. The prevalence varies by institution and may be
affected by factors such as quality control, staffing levels, patient/
visitor ratios, the nature of the job being performed, availability of
resources and expertise of the staff (Yazie et al., 2019).
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FIGURE 6 Prevalence of NSl in developed and developing countries [Colour figure can be viewed at wileyonlinelibrary.com]
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FIGURE 7 Subgroup analysis based on SDI level [Colour figure can be viewed at wileyonlinelibrary.com]

85U80|7 SUOWIWIOD BAIIR1D) 8|eot|dde sy Aq pausenoh ae ssppie YO ‘88N J0 S8|ni 1oy ArIq1T 8UIIUO AB|IAN UO (SUORIPUOD-PUR-SWLIBHWI0D A8 |IMAe1q 1 U1 UO//:SANY) SUORIPUOD pue WS | 83U 89S *[7202/T0/80] U0 Ariqi]auliuo A1 ‘AseAun eiyfeys |v-10S IPres Aq T999T UIOI/TTTT 0T/I0p/wod A8 imAIq1pul|uo//Sdny Wo. papeoumoq ‘8T-LT ‘€202 ‘Z0LZS9ET


https://onlinelibrary.wiley.com/

ABDELMALIK ET AL.

Journal of

To decrease NSI prevalence worldwide, we should establish
and improve the registration and reporting system for nurses and
HCWs after injuries, arrange reasonable working hours, add occupa-
tional protection courses, provide adequate occupational protection
equipment, and commit to safety in the workplace (Choi et al., 2017,
Garcia, 2017). We must also abide by the following rules: do not
recap needles after use and dispose of them in a secure container,
and always use gloves when handling needles that have come into

contact with bodily fluids.

5.1 | Strengths and limitations

The strengths of our study include the following: we conducted the
most comprehensive study with a large number of nurses (267,237)
from 35 different countries, ensuring a high level of evidence and
certainty. In addition, we performed different subgroup analyses ac-
cording to WHO region, SDI, and developing or developed countries,
as well as meta-regression model analysis based on different varia-
bles. The limitations we faced included a high level of heterogeneity
in the pooled studies, self-reporting outcomes vulnerable to recall
bias, which may affect the prevalence rate, and most of the studies
being in high-middle SDI countries, which limited the clarification of
results and generalised them, especially in low SDI countries.

6 | CONCLUSION

Our results showed a high worldwide NSI prevalence of 41% among
nurses. The pooled prevalence in developing countries was signifi-
cantly higher than in developed countries, especially in countries
with a low-middle SDI. The persistently high NSI prevalence despite
the use of preventative measures points to either the inadequacy of
present management practices or a failure to strictly follow estab-
lished protocols. Standardised training programs to improve nurses'
knowledge, performance and attitude are essential, as is revising
existing programs to integrate diverse programs in developed coun-
tries and applying the basic principles of NSI prevention in less de-

veloped countries that lack a systematic NSI management program.

6.1 | Relevance to clinical practice

Nurses provide more direct patient care than other medical pro-
fessionals. They account for the largest proportion of needle stick
injuries (NSI) among healthcare workers. The most frequent NSls
occur during medicine delivery, surgical operations, blood sample
collection, needle recapping and improper disposal. This study
highlighted the prevalence of NSI risk among nurses practising in
clinical settings worldwide. This study suggests that continuous
training programs should be implemented for nurses to enhance
their knowledge, performance, and attitude toward NSI prevention
in clinical settings.
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