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Abstract

Background The aim of this study was to conduct a systematic review and meta-analysis to estimate the prevalence
of needle-stick injury among Iranian nurses.

Methods We conducted a systematic review and meta-analysis to estimate the prevalence of needle-stick injury
among Iranian nurses. A comprehensive search of Web of Science, PubMed, Scopus, Scientific Information Database,
and Maglran was performed, yielding 29 observational articles comprising 8842 nurses. The studies ranged from
2006 to 2023, with sample sizes varying from 68 to 1555 individuals. Methodological quality was assessed using

the Strengthening the Reporting of Observational Studies in Epidemiology checklist. The pooled prevalence was
calculated using the random-effects model, and subgroup analyses were conducted based on hospital type and
gender. The data was analyzed using Stata software version 16.

Results The pooled prevalence of needle-stick injury among Iranian nurses was found to be 46% (95% Confidence
Interval [Cl]: 39-53%). Subgroup analysis revealed significant difference in prevalence between teaching hospitals
(479%; 95% Cl: 39-54%) and military hospitals (38%; 95% Cl: 31.1-44%). The prevalence of NSl in region 1 (Tehran and
surrounding provinces) and other regions was 45.1% (95% Cl: 37-54%) and 49.17% (95% Cl: 36.5-61.7%). Gender-based
analysis showed higher prevalence in women (58%; 95% Cl: 44-71%) compared to men (55%; 95% Cl: 43-66%).

Conclusion Needle stick injuries has a high prevalence among Iranian nurses, especially nurses working in teaching
hospitals. Therefore, it seems necessary to use interventions to reduce it.
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Introduction

Needle-stick injury (NSI) poses a significant occupa-
tional hazard for healthcare workers, particularly nurses,
involving the unintended penetration of a needle into the
skin [1]. While NSI is preventable, its occurrence exposes
individuals to over 20 different blood-borne pathogens
[2]. Annually, more than two million healthcare workers,
facing potential exposure to blood-borne infectious dis-
eases such as hepatitis B and C, and human immunode-
ficiency virus (HIV) [3] undergo NSIs. Additionally, NSI
has been implicated in the transmission of other infec-
tions, including diphtheria, herpes, malaria, and syphi-
lis [4]. Beyond the physical risks, victims may encounter
psychiatric complications such as post-traumatic stress
disorder and psychological distress [5].

The repercussions of NSI extend beyond the individual
health worker, impacting their well-being and creating
fear and anxiety that can diminish the quality of life and
care they provide. The economic, clinical, and human
burden of these injuries necessitates careful consider-
ation by healthcare managers [6, 7]. In resource-limited
healthcare settings like Iran, the economic burden of
NSI is particularly pronounced [7, 8]. Contrary to expec-
tations, the costs associated with NSIs, both direct and
indirect, are considerably high, while the costs of pre-
vention remain comparatively low [9, 10]. In Japan, for
instance, the estimated costs of NSIs are substantial,
averaging $577 per injury and escalating to $1333, $936,
and $2743 if infected with hepatitis B and C, and HIV,
respectively [11]. Despite the potential benefits of rapid
and accurate NSI reporting for treatment, more than half
of Iranian nurses refrain from reporting their injuries due
to various reasons [12].

A recent study on the prevalence of NSI in Iranian hos-
pitals indicated a noteworthy prevalence rate of 42.5%
among healthcare workers [13]. Given the occupational
nature of nursing, nurses appear to be more susceptible
to NSI than their counterparts in other healthcare pro-
fessions [14, 15]. Notably, various studies in Iran have
reported divergent prevalence rates of NSI among nurses,
ranging from 26-81% [16, 17]. To address this issue, it is
crucial to establish a clear understanding of the current
prevalence of NSI among Iranian nurses. Consequently,
this systematic review and meta-analysis aim to provide a
comprehensive estimate of the overall prevalence of NSI
in this specific population.

Methods

This study was a systematic review and meta-analysis
based on the preferred reporting items for systematic
reviews and meta-analyses (PRISMA) guidelines but its
protocol was not recorded in the international prospec-
tive register of systematic reviews (PROSPERO).
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Search strategy

In this study, studies that were published in English and
Persian from 2006 till July 2023 were included. Studies
that the prevalence of NSI among Iranian nurses without
a time limit was investigated. For this purpose, databases,
Web of Science, PubMed and Scopus, Scientific Infor-
mation Database (SID), Maglran were searched with the
following keywords: “needlestick injuries” OR “needle?
stick Injur*” OR “needle? stick*” OR “sharps injur*” AND
“health Personnel” OR “health personnel” OR “health
care provider*” OR “healthcare worker*” OR “health care
professional*” OR “nurse AND “Iran” OR “Iran*” OR
“Islamic Republic of Iran” The sources of the collected
articles were also reviewed for access to other articles to
ensure that all potentially relevant articles were collected.

Selection of studies and data extraction

We reviewed all studies published in Persian and English
that examined the prevalence of NSI in Iranian nurses.
Inclusion criteria were: observational studies, access to
the full text of the article, performing a study on nurses,
and the existence of essential information in the article.
In some studies, the prevalence of NSI was observed in
all healthcare workers. Those articles were reviewed, and
if the prevalence was reported separately in nurses, we
would record it, and if the data were presented separately,
we would calculate the prevalence in nurses. Studies
performed on other healthcare workers or students and
studies that did not report an outbreak, or whose full text
was not available, were excluded. According to the inclu-
sion and exclusion criteria, the two researchers indepen-
dently reviewed the titles and abstracts of the articles and
separated the relevant items (first author, year of publi-
cation, sample size, mean age of nurses, and place), and
recorded the information required for analysis in a pre-
prepared form. Disagreements between the two review-
ers were resolved by discussion.

Quality assessment

The included studies underwent an evaluation of their
methodological quality and risk of bias using The Joanna
Briggs Institute Critical Appraisal tool designed for cross-
sectional studies. This checklist focuses on evaluating the
quality of cross-sectional studies, covering 9 domains. An
overall score exceeding 7 indicates high quality, while a
score between 4 and 6 suggests medium quality, and a
score below 3 indicates poor quality [17].

Statistical analysis

Given that the prevalence of NSI had a normal distribu-
tion, we calculated the variance of each study through the
variance of the normal distribution, as var (z) =7 2/n.
The weight of each study was proportional to its inverse
variance. I [2] index and Cochran’s Q test were used to



Halimi et al. BMC Nursing (2024) 23:268

evaluate the heterogeneity of data. If the I [2] index is
more than 50%, or the probability value of the Q test is
significant, the random-effects model is used, otherwise,
the fixed effects model is used. This index can estimate
the observed differences between studies due to hetero-
geneity. A value of 0% indicates no heterogeneity and a
value of 100% indicates the highest level of heterogeneity
[18]. To calculate the prevalence of NSI by hospital type
and gender, subgroup analysis and to investigate the rela-
tionship between the prevalence of NSI and the year of
publication and sample size, meta-regression was used.
All analyzes were performed with STATA version 16.

Page 3 of 11

Results

A total of 29 articles were obtained. Seventy-seven arti-
cles were removed due to duplication and 232 articles
remained. The two authors independently reviewed the
titles and abstracts of the articles, excluded 198 unrelated
articles, and reviewed the full text of the remaining 34
articles. Five studies were omitted due to failure to report
essential information (Fig. 1).

Characteristics of included studies

A total of 29 observational articles performed on 8842
nurses were analyzed. The earliest and latest articles were
published in 2006 and 2023, respectively. The sample size

Fig. 1 Articles selection process
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in included studies ranged from 68 to 1555 people. Three
studies were conducted in military hospitals and the rest
in teaching hospitals. In terms of methodological quality,
all studies had the lowest bias (Table 1).

Prevalence of NSI

The prevalence of NSI in selected studies ranged from
19.8 to 81.3%. The pooled prevalence of NSI using the
random-effects model was 46% (95% Confidence inter-
val [CI]: 39-53%) (Fig. 2). The results of subgroup analysis
showed that the prevalence of NSI in teaching hospi-
tals (47%; 95% CI: 39-54%) was significantly higher than
in military hospitals (38%; 95% CIL: 31.1-44%) (p=0.04,
Q=4.06). Also, the pooled prevalence of NSI in studies
conducted in region 1 (Tehran and surrounding prov-
inces) was 45.1% (95% CI: 37-54%) and in other regions
was 46.5% (95% CI: 36.5-61.7%) (p=0.437, Q=0.05)
(Table 2).

Quality assessment

The quality of 29 included articles were high or medium
that it was according to the number of the overall score of
their quality assessment. Articles were high quality had
an overall score exceeding 7 indicates and articles were
medium quality had a score between 4 and 6 suggests
medium quality. The prevalence of NSI in high (n=7)
and medium (n=22) quality studies was 46.1% (95% CI:
30.6-61.6%) and 45.6% (95% CI: 39.6-51.7%), respectively
(p=0.956).

The prevalence of NSI in men and women was also
reported separately in nine studies. Accordingly, the
prevalence of NSI in men and women was 55% (95%
CI: 43-66%) and 58% (95% CI: 44-71%), respectively.
The prevalence of NSI was higher in men in region 1
than in other regions (57.2% vs. 50.8%); but the preva-
lence of NSI in women in region 1 was lower than in
other regions (55% vs. 61.2%). The present meta-analysis
was highly heterogeneous due to differences in study
quality, study methodology, and sample size between
studies (1=97.2%, p=0.01). Therefore, we used the ran-
dom-effects model to adjust the observed variability. The
results of meta-regression showed that there was no rela-
tionship between the prevalence of NSI and the year of
publication of articles and the sample size of articles.

Publication bias

To evaluate the publication bias, we used funnel plots
and Egger’s test, in which each point on the funnel plot
represents a separated study, and the symmetrical distri-
bution indicates that there is no publication bias. Accord-
ing to Egger’s test, the publication bias was not significant
(p=0.833) (Fig. 3).
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Discussion

The results of this study indicate that nearly half of Ira-
nian nurses have experienced NSIs. This prevalence rate
is higher than those reported by two separate studies
conducted in Turkey and Qatar, which found that 30.1%
and 20.9% of nurses, respectively, had experienced NSIs
48, 49].

Xu et al. in 2022 conducted a systematic review and
meta-analysis study into the prevalence of NSIs among
nursing students. The results showed that nursing stu-
dents reported a notable 35% prevalence of NSIs. Fur-
thermore, regional variations were observed, with Asia
exhibiting the highest prevalence at 39.7%, highlighting
differences in the incidence of NSIs among nursing stu-
dents across geographical areas [50]. In another system-
atic review and meta-analysis study that was done by
Dechasa Adare Mengistu et al. in 2021, the global com-
bined prevalence of needle stick injuries among health-
care professionals throughout their career and in the
preceding year was 56.2% (95% CI: 47.1, 64.9) and 32.4%
(95% CI: 22.0, 44.8), respectively [51]. And a comprehen-
sive systematic review and meta-analysis by Abdelma-
lik et al. (2023) underscore the global prevalence of NSI
among nurses, revealing an overall pooled prevalence of
40.97%. Their study further delineates variations in NSI
prevalence based on World Health Organization (WHO)
regions, socioeconomic development index (SDI), and
the developmental status of countries. In particular,
Southeast Asia exhibited the highest prevalence at 49.9%,
while the United States of America reported the lowest
at 25.1%. Additionally, the study highlights a distinction
between developed (30.5%) and developing countries
(46.6%), with low-middle SDI countries experiencing the
highest NSI prevalence at 48.9% [52].

The high prevalence of NSIs in Iran may be due to
factors such as the shortage of nursing staff caused by
retirement and immigration, which leads to the employ-
ment of newly graduated nurses who lack clinical and
nursing experience. It is important to note that the high
prevalence of NSIs in Iran is not limited to nurses, but
also affects other healthcare workers. A meta-analysis
by Ghani Gheshlagh et al. (2018) revealed that 44% of
nurses and 41% of other healthcare workers had experi-
enced NSIs [13]. These findings show an increase in the
prevalence of NSIs compared to previous meta-analyses.
Moreover, the prevalence of NSIs is higher among female
nurses than male nurses, which may be attributed to
the higher levels of occupational stress experienced by
women.

The prevalence of NSIs in female nurses was higher
than that of male nurses in our study. We attributed this
finding to the high level of occupational stress experi-
enced by women. This result is consistent with a sys-
tematic review and meta-analysis by Hassanipour et al.
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Effect size Weight
with 95% CI (%)

Mehravar (2016)
Askarian (2007)
Mahmoudi(2015)

Azadi (2007)

Ehsani (2012)

Bijani (2013)

Abareshi (2017)
Mohammad Nejad (2009)
Ebrahimi (2006)
Jahangiri (2016)

Joukar (2018)

Ramzani (2018)

Khalooei (2010)

Tirgar (2012)

Rahnavard (2011)
Balouchi (2015)

Bijani (2011)

Rezaei (2013)

Ghasemi (2017)
Galougahi (2010)
Hajivandi (2015)
Mohammadi Nejad (2010)
Mohammadi (2011)
Mirzaei-Alavijeh (2014)
Jonaidi Jafari (2008)
Rashidi (2020)

Ghanei Gheshlagh (2014)
Majdabadi (2022)
Roozbeh (2023)

Overall

Heterogeneity: 1° = 0.03, I’ = 97.96%, H’ = 49.03
Test of § = 6; Q(28) = 1372.95, p = 0.01

Testof 6 =0:z=12.95, p=0.01

Random-effects DerSimonian—Laird model

8 081[0.77, 0.85] 3.53
0.26[0.24, 0.28] 3.56
0.41[0.31, 0.51] 3.35
0.45[0.36, 0.54] 3.36
0.45[0.40, 0.50] 3.50
0.31[0.26, 0.37] 3.49
0.33[0.27, 0.39] 3.47
0.43[0.37, 0.50] 3.46
0.63[0.56, 0.70] 3.45

—- 0.76[0.70, 0.82] 3.47

0.57[0.54, 0.60] 3.55
0.38[0.30, 0.46] 3.40
0.33[0.28, 0.38] 3.51
0.60[0.54, 0.65] 3.50

B 0.77[0.74, 0.81] 3.54

0.39[0.33, 0.45] 3.48
0.32[0.25, 0.39] 3.45
0.26[0.22, 0.30] 3.54
0.41[0.35, 0.47] 3.49
0.57[0.49, 0.65] 3.42
0.59[0.47, 0.71] 3.25
0.47[0.35, 0.59] 3.24
0.38[0.30, 0.47] 3.41
0.41[0.30, 0.53] 3.25
0.33[0.29, 0.36] 3.54
0.54[0.49, 0.59] 3.51
0.44[0.35, 0.53] 3.38
0.46[0.39, 0.52] 3.45
0.20[0.12, 0.27] 3.43

0.46 [ 0.39, 0.53]

Fig. 2 Funnel plots of the pooled prevalence of the NSI among the Iranian nurses
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Table 2 The results of subgroup analysis

Group Number  Pooled preva- |2 p
of studies lence (95% Cl)
Quiality High 7 46.1% 98.9% 0.956
(30.6-61.6%)
Medium 22 45.6% 95.3%
(39.6-51.7%)
Region Region 1 17 45.1% (37-54%) 952% 0437
Other 12 49.17% 98.3%
regions (36.5-61.7%)
Hospital Teaching 26 47% (39-54%) 97.2% 0.044
Military 3 38% (31.1-44%) 684%

(2021), which examined the prevalence of NSIs among
healthcare workers and found that it was higher in
women than in men [53]. The reason for the high prev-
alence of NSIs in women may be due to their busyness
and responsibility [32]. However, some other studies have
reported that the prevalence of NSIs is higher in men
than in women [54—56]. These conflicting results indicate
that NSIs are very common among nurses, regardless of
their gender. Teaching hospitals had a higher prevalence
of NSI than military hospitals. According to the Iranian
Ministry of Health’s guidelines, nursing graduates are
required to work in teaching hospitals for one to two
times the length of their studies. The high prevalence of
NSI in teaching hospitals could be due to the large num-
ber of inexperienced nurses working there.

Considering the lack of relationship between the year
of publication of articles and the prevalence of NSIs, it
can be inferred that NSIs have not changed significantly
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from 2006 to 2023. In other words, the general policies
regarding the prevention and reduction of NSIs have not
been effective in this 17-year period.

Strengths of the study

In conducting this systematic review and meta-analysis
on the prevalence of needlestick injuries (NSI) among
Iranian nurses, several strengths contribute to the cred-
ibility and reliability of the findings.

1. Comprehensive Search Strategy: Our study
employed a thorough search strategy encompassing
diverse databases and languages, ensuring the
inclusion of a wide array of relevant studies on NSI
prevalence among Iranian nurses.

2. Clear Inclusion Criteria: Well-defined inclusion
criteria, including specific study types, language
parameters, and a defined timeframe, enhance the
transparency of study selection, providing a solid
foundation for the research.

3. Adherence to PRISMA Guidelines: The adherence
to Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines
underscores the methodological rigor of our study,
reinforcing the systematic and transparent nature of
our approach.

4. Methodological Quality Assessment: Utilizing
the Joanna Briggs Institute Critical Appraisal tool
for cross-sectional studies to assess methodological
quality and bias adds a layer of robustness to the
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study, ensuring a critical evaluation of the included
articles.

5. Statistical Rigor: The use of advanced statistical
methods, including subgroup analysis, meta-
regression, and consideration of heterogeneity,
not only reflects the depth of our analysis but also
contributes to the validity of the pooled prevalence
estimate.

Limitations of the study

While our study provides valuable insights into NSI
prevalence among Iranian nurses, it is important to
acknowledge certain limitations that may influence the
interpretation of our findings.

1. Protocol Registration Absence: The absence of
our study protocol in the international prospective
register of systematic reviews (PROSPERO) limits
the transparency of our methods, potentially
impacting the reproducibility of our study.

2. Language Bias: Our study’s inclusion of articles only
in English and Persian may introduce language bias,
potentially excluding pertinent studies published in
other languages.

3. Heterogeneity Effect: The identified high
heterogeneity in our study, addressed through the
use of a random-effects model, underscores the
variability between studies, potentially impacting the
reliability of the pooled prevalence estimate.

Overall GRADE assessment

Considering the GRADE [57] approach, the quality of
evidence for the study results varies across domains.
While the study exhibits strengths in addressing publica-
tion bias and heterogeneity, limitations related to study
protocol registration, language bias, and regional focus
contribute to a moderate overall quality of evidence. The
transparency in reporting these considerations enhances
the reader’s ability to critically evaluate the reliability and
generalizability of the presented results.

GRADE assessment of study results
1. Study limitations

+ Assessment: The study clearly outlines its inclusion
criteria, methodology, and statistical analyses.
However, the absence of a registered protocol in
PROSPERO and the focus on studies published in
English and Persian may introduce limitations.

+ GRADE Evaluation: Low to moderate quality.
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2. Inconsistency

+ Assessment: The study acknowledges high
heterogeneity, which is appropriately addressed using
a random-effects model. Subgroup analyses were
conducted to explore potential sources of variability.
+ GRADE Evaluation: Moderate quality.

3. Indirectness

+ Assessment: The study primarily focuses on Iranian
nurses, potentially limiting generalizability to a global
context. The regional and hospital-type variations are
considered in subgroup analyses.

+ GRADE Evaluation: Moderate quality.

4. Imprecision

+ Assessment: The study provides a large sample size
and a narrow confidence interval for the pooled
prevalence estimate. However, variability in sample
sizes across individual studies is noted.

+ GRADE Evaluation: Moderate to high quality.

5. Publication bias

+ Assessment: Publication bias was assessed using
funnel plots and Egger’s test, and the results
indicated no significant bias.

+ GRADE Evaluation: High quality.

Overall GRADE assessment

Considering the GRADE approach, the quality of evi-
dence for the study results varies across domains. While
the study exhibits strengths in addressing publication
bias and heterogeneity, limitations related to study pro-
tocol registration, language bias, and regional focus con-
tribute to a moderate overall quality of evidence.

Conclusion

NSI is highly prevalent in Iranian nurses, so that nearly
half of them have experienced NSI. The highest preva-
lence of NSI was related to female nurses and nurses
working in teaching hospitals. Considering the high prev-
alence of NSI among nurses, it seems necessary to hold
training courses on dealing with job risks, minimizing the
stress of the work environment, and employing less expe-
rienced nurses alongside experienced nurses.
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