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Background. Healthcare workers are at high risk of occupational exposure to needle stick injury worldwide. Occupational
exposure to needle stick injury represents the most common sources of infection such as hepatitis B virus, hepatitis C virus, and
human immunodeficiency virus. Thus, this review aimed to determine the career time and previous one-year global pooled
prevalence of occupational exposure to needle stick injury among healthcare workers. Methods. The review considered articles
written in English language and published from 2012 to 2020. The articles were searched using nine electronic databases (PubMed,
Google Scholar, CINAHL, MEDLINE, Cochrane library, Web of Science, SCOPUS, MedNar, and ScienceDirect) using a
combination of Boolean logic operators (AND, OR, and NOT), Medical Subject Headings, and keywords. Quality assessment was
performed to determine the relevance of the articles using Joanna Briggs Institute critical appraisal tools. Several steps of as-
sessment and evaluation were taken to select and analyze the relevant articles. Results. The worldwide pooled prevalence of needle
stick injuries among healthcare workers during career time and previous one year was 56.2% (95% CI: 47.1, 64.9) and 32.4% (95%
CI: 22.0, 44.8), respectively. The career time pooled prevalence of needle stick injuries based on the socioeconomic development
and study area was 54.8% and 55.1%, respectively, and one-year pooled prevalence of needle stick injury was 26.0% and 20.9%.
Conclusion. The review found a high prevalence of occupational exposure to needle stick injury among healthcare workers and
suggests the need to improve occupational health and safety services in the healthcare systems.

1. Introduction

Needle stick injuries (NSIs) are among the most common
occupational hazards among healthcare workers (HCWs)
worldwide that need to be addressed and represent the most
common sources of infection [1]. Infectious complications
related to occupational exposure to NSI can result in serious
health problems ranging from mild to extreme anxiety [2].

Today, at least 20 different pathogens are transmitted by
NSIs such as hepatitis B virus (HBV), hepatitis C virus
(HCV), and human immunodeficiency virus (HIV) [3, 4].
Annually, hundreds of thousands of HCWs are at high risk
of work-related infections such as HBV, HCV, and HIV as a
result of exposure to contaminated needle sticks and sharp
injuries [5, 6]. Furthermore, the risk of infections from NSIs

ranges from 0.2 to 0.5% for HIV, 3-10% for HCV, and 40%
for HBV [7].

According to Centers for Disease Control and Preven-
tion (CDC) and European Agency for Safety and Health at
Work, more than 385,000 and one million NSIs cases are
reported annually among HCWs working in hospitals in the
United States and Europe, respectively [8, 9]. Worldwide,
about three million of HCWs were exposed to blood
pathogens through percutaneous, of which two million were
exposed to HBV, 0.9 million exposed to HCV, and 170,000
exposed to HIV of which more than 90% occurred in de-
veloping countries [10-12].

World Health Organization (WHO) estimated that NSIs
cause HCV that account 16,000, HBV that account 66,000,
and HIV that account 1,000 annually among HCWs [13].
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Furthermore, percutaneous exposure accounts for approx-
imately 37.0% of HBV, 39.0% of HCV, and 4.4% of HIV
cases among HCWs [14].

Determining the worldwide prevalence of needle stick
injury among HCWs is necessary, particularly in reducing
NSI, creating safer working conditions and cultures, re-
ducing costs, and provision of higher quality services
[15-17].

Prior to this study, many studies have reported the
prevalence of NSI among healthcare workers at the country,
regional, or institutional level [18-22]. Also, there are a few
studies that provide worldwide evidence of the prevalence of
occupational exposure to NSIs among HCWs and reported
one-year prevalence alone [1]. Thus, this study aimed to
determine and provide the worldwide pooled prevalence of
needle stick injury (both one year and career time preva-
lence) among healthcare workers that are very important for
understanding the problems and designing prevention
program including occupational health and safety practices
and standard precautions.

2. Methods

2.1. Eligibility Criteria. The articles that met the following
inclusion criteria were included in the systematic review and
meta-analysis:

(i). Study Design. Cross-sectional studies

(ii). Outcome. Studies that provide quantitated out-
comes (magnitude, frequency, or prevalence of NSI)

(iii). Study Area. Studies conducted in developed and/
or developing countries

(iv). Language. Full-text articles published in the En-
glish language

(v). Population. Healthcare workers and medical stu-
dents regardless of their occupation

(vi). Publication Issue. Articles published in peer-
reviewed journals from 2012 to 2020

On the contrary, the studies reported period preva-
lence (such as 3 or/and 6 months) of NSIs, case reports,
case series, qualitative studies, review articles, surveillance
data/reports, conference abstracts, personal opinions,
non-healthcare workers study participants, studies that
utilized less than 120 participants, articles written in non-
English language, high risk of bias articles, study not
available in full texts, and studies published before 2012
were excluded from the study.

2.2. Information Sources and Search Strategy. The articles
were searched using nine electronic databases (PubMed,
Google Scholar, CINAHL, MEDLINE, Cochrane library,
Web of Science, SCOPUS, MedNar, and ScienceDirect)
using a combination of Boolean logic operators (AND, OR,
and NOT), Medical Subject Headings, and keywords such as
health professionals, healthcare workers, healthcare system,
developing country, developed country, needle stick injury,
and occupational exposure.

The articles were searched using a combination of
Boolean logic operators (AND, OR, and NOT), Medical
Subject Headings (MeSH), and keywords. The following is a
search term wused in the initial searching (((“preva-
lence”’[MeSH Terms] OR “prevalence”[All Fields]) AND
((“occupational’[MeSH Terms] OR “occupational”[All
Fields], OR “work place”[All Fields] OR “work-
place”[MeSH])) AND ((“needle stick injury”[MeSH Terms]
OR (“needle stick”[All Fields] AND “injury”[All Fields]) OR
“needle stick injury” [All Fields])) AND ((“healthcare
workers” [MeSH Terms] OR “healthcare”[All Fields] AND
“workers”[All Fields]) OR “healthcare workers”[All Fields]))
OR ((“health professional’[MeSH Terms] OR (“health”[All
Fields] AND “professional”’[All Fields]) OR “health pro-
fessional”’[All  Fields])) OR ((“health provider’[MeSH
Terms] OR (“health”[All Fields] AND “provider”[All
Fields]) OR “health provider”[All Fields])) AND ((“devel-
oping country”’[MeSH Terms] OR (“developing”[All Fields]
AND “countries”[All Fields]) OR “developing coun-
tries”[All  Fields])) OR ((“developed countries’[MeSH
Terms] OR (“developed”[All Fields] AND “countries”[All
Fields]) OR “developed countries”[All Fields])).

Then, all identified keywords and an index term were
checked across the included nine electronic databases. Fi-
nally, searching the reference list of all identified articles for
further articles was conducted.

2.3. Study Selection. Duplicated articles were removed using
the ENDNOTE software version X5 (Thomson Reuters,
USA). The authors (DA. Mengistu, ST. Tolera, and YM.
Demmu) screened the titles and abstracts of the identified
articles by applying the inclusion and exclusion criteria.
Finally, the review included only articles conducted to de-
termine the prevalence of NSIs among healthcare workers in
healthcare systems of developing or developed countries.

2.4. Quality Assessment. Full-text articles, available in En-
glish language, with clear objectives and methodology, and
studies including needle stick injury as a dependent variable
and providing quantitative outcomes were selected. These
articles were then evaluated to confirm their relevance to the
study and to confirm the quality of the work.

Furthermore, selected articles were subjected to a rig-
orous, independent appraisal using standardized critical
appraisal tools (JBI Critical Appraisal tools) [23] to deter-
mine the quality and relevance of the articles. Then, the score
was taken across all studies and graded as high (85% and
above score), moderate (60-85% score), and low (<60%
score) quality. Disagreement made on what is to be extracted
was solved by discussion. The PRISMA guidelines protocol
[24] was used to conduct the review.

2.5. Data Extraction. The authors (DA. Mengistu, ST. Tol-
era, and YM. Demmu) independently extracted data from
the included articles. A predefined Microsoft Excel 2016
format was used to extract information from selected studies
under the following headings: author, publication year,
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FiGure 1: PRISMA flow diagram shows the selection process of included articles for a systematic review and meta-analysis.

country of study, study design, and primary outcomes such
as prevalence or magnitude of exposure to NSI and possible
confounding factors considered. In general, all required data
were extracted from the eligible articles.

2.6. Data Analysis and Statistical Procedures. The prevalence
of NSI was categorized into career time and 12-month
prevalence. For those studies reporting the frequency of NSI
without calculating the prevalence, the prevalence was cal-
culated by dividing the frequency of exposed to the total
sample size or multiplying the ratio of exposed to sample size.

The pooled prevalence of both NSIS was done using
Comprehensive Meta-Analysis (CMA) version 3.0 statistical
software. The random-effect model and forest plot were used
to estimate the pooled prevalence of needle stick injury
among healthcare workers with 95% confidence intervals
(95% CI). The possibility of publication bias was assessed by
visual funnel plots, and a p value <0.05 was considered as the
evidence for publication bias. Furthermore, subgroup
analysis was conducted based on the countries where the
articles were conducted, and socioeconomic development, to
minimize the random variations (heterogeneity) between
the point estimates of the included articles.

2.7. Heterogeneity. In this study, Cochran’s Q test (Q) and (I
Squared test) I” statistics were used to evaluate the het-
erogeneity of the included articles. Furthermore, the

differences among included articles were evaluated using
graphical and statistical tests. Then, the characteristics of the
articles were described using texts, tables, and forest plots.
Forest plot was used to evaluate the pooled prevalence of
both NSIs. Subgroup analysis was done based on study area
and socioeconomic development.

3. Results

3.1. Study Selection. A total of 3,018 studies published from
2012 to 2020 were identified. Then, 976 duplicate articles were
excluded, while 1,781 articles were excluded based on the
exclusion criteria. Furthermore, 161 full-text studies were
further assessed to determine their eligibility, of which 143
studies were excluded as they failed to report the prevalence of
needle stick injuries, due to their unclear objectives, unclear
methods, small sample size, and non-healthcare worker
participants.

Finally, 18 articles that met the inclusion criteria were
included in the review (Figure 1).

3.2. Study Characteristics. A total of 10,233 healthcare
workers were included in 18 studies, of which were con-
ducted in 14 countries [16, 25-41]: three articles [29, 33, 41]
in Iran, two in Ethiopia [27, 36], two in India [28, 39], and
one (5.55%) in other countries such as Nigeria [30], USA
[25], China [31], Serbia [26], Saudi Arabia [32], Bangalore
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TaBLE 1: Overall characteristics of included articles in the systematic review and meta-analysis.

NSI al
Authors (publication prevalence

Socioeconomic Risk of

year) N Ijife One Study design Location development bias Reference
time year

Alhazmi and Surber, Cross-

2018 926  54.64 NA sectional USA Developed Low [25]

Markovi¢ et al., 2013 216  60.6 15.7 Crf)ss— Serbia Developing Low [26]
sectional

Yasin et al., 2019 282 422 206 Cross- Ethiopia Developing Low [27]
sectional

Archana et al., 2018 950 683 353 Cross- India Developing Low [28]
sectional

. Cross- .

Jahangiri et al., 2015 168 76.0 54.0 sectional Iran Developing Low [29]

Amira and Awobusuyi, Cross- .. .

2014 120 40.2 24.5 sectional Nigeria Developing Low [30]

Tabatabaei et al.,, 2016 393 60.3 NA Crgss— China Developing Low [31]
sectional

AlDakhil et al., 2019 450 29.8 NA Cr'OSS— Saudi Arabia Developing Low [32]
sectional

Akhuleh et al., 2019 306 100 81.7 Cr9ss— Iran Developing Low [33]
sectional

Selladurai, and Shireen, Cross- .

2019 240  NA 47.5 sectional Bangalore Developing Low [34]

Kasatpibal et al,, 2016 2031 NA 23.7 Crf)ss— Thailand Developing Low [16]
sectional

Marjadi et al., 2017 169 NA 166 Cross- Australia Developed Low [35]
sectional

Abere et al., 2020 241 733  NA Cross- Ethiopia Developing Low [36]
sectional

Musa et al., 2014 203 404  NA Cross- Bosnia and Developing Medium  [37]
sectional Herzegovina

Chalya et al., 2015 436 NA 3532 OO Tanzania Developing Low 38]
sectional

Cross- . . .

Jaybhaye et al., 2014 220 NA 49.1 sectional India Developing Medium [39]

Voide et al., 2012 2.691 NA 9.7 Cr9ss— Switzerland Developed Low [40]
sectional

Shaghaghian et al., 2015 191  43.5 NA Crf)ss- Iran Developing Medium [41]
sectional

NSI = needle stick injury; NA = not applicable; N =sample size.

[34], Thailand [16], Australia [35], Bosnia and Herzegovina
[37], Tanzania [38], and Switzerland [40].

The included studies had a sample size ranging from
120 [30] to 2691 [40] HCWs. Based on JBI Critical
Appraisal tool, 15 (83.3%) of the included articles had a
low risk of bias, while the remaining three had a medium
risk of bias. The career time and previous one-year
prevalence of NSIs among HCWs was in the range from
29.8% [32] to 100% [33] and from 9.7% [40] to 81.7%
[33], respectively.

Among the included articles, 6 articles [26-30, 33] reported
both prevalence of NSIs in career time and previous one year,
while 6 [25, 31, 32, 36, 37, 41] and 6 [16, 34, 35, 38-40] of
articles reported career time alone and previous one-year
prevalence of NSIs alone, respectively. Most ( 5 (83.3%)) of the
included articles [16, 26-34, 36-39, 41] were conducted in the
developing countries, while the rest of the studies [25, 35, 40]
were in a developed country (Table 1).

3.3. Prevalence of Needle Stick Injury

3.3.1. Career Time Prevalence of Needle Stick Injury. The
career time prevalence of occupational exposure to needle
stick injury among healthcare workers was 56.2% (95% CI of
47.1 to 64.9), with 1*=96.474% and a p value<0.001
(Figure 2).

Based on a subgroup analysis by country where the
studies are conducted, the lowest prevalence (29.8% (95%
CI: 25.8, 34.2%) with a value of <0.001) of career time ex-
posure to NSI among HCWs was observed in Saudi Arabia,
whereas the highest prevalence (81.5%, (95% CI:
49.3-95.3%) with a p value of 0.05) was in Iran. The overall
pooled prevalence of career time occupational exposure to
NSI was 55.1% (95% CI: 53.3-56.8%) with a value of
p<0.001 (Figure 3).

Based on socioeconomic development, the lowest pooled
prevalence (54.6% (95% CI: 51.4, 57.8%) with a p value of
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Study name Statistics for each study Event rate and 95% CI

Event L(')w'er U.pp'er z value p value

rate limit limit

Alhazmi and Surber 0.546 0.514 0.578 2.820 0.005
Markovic et al. 0.606 0.539 0.669 3.092 0.002
Yasin et al. 0.422 0.366 0.480 -2.609 0.009 -
Archana et al. 0.683 0.653 0.712 11.009 0.000 -
Jahangiri et al. 0.760 0.690 0.819 6.381 0.000 -
Amira & Awobusuyi 0.402 0.318 0.492 -2.133 0.033 -
Tabatabaei et al. 0.603 0.554 0.650 4.054 0.000 -
AlDakhil et al. 0.298 0.258 0.342 -8.313 0.000 -
Akhuleh et al. 0.998 0.975 1.000 4.535 0.000 =
Abere et al. 0.733 0.674 0.785 6.936 0.000 -
Musa et al. 0.404 0.339 0.473 -2.718 0.007 -
Shaghaghian et al. 0.435 0.366 0.506 -1.792 0.073 -

0.562 0.471 0.649 1.337 0.181
P = 96.474%, p value < 0.001
Random effect model -1.00  -0.50 0.00 0.50 1.00

FIGURE 2: Forest plot shows the pooled prevalence of career time occupational exposure to needle stick injury among healthcare workers.

Group by Study name Statistics for each study Event rate and 95% CI
study area
Event Lower Upper
- L zvalue  pvalue
rate limit limit
Bosnia and 0.404 0.339 0.473 -2.718 0.007 [ ]
. Musa et al.
Herzegovina 0.404 0.339 0.473 -2.718 0.007 X 3
China Tabatabaei et al. 0.603 0.554 0.650 4.054 0.000 L
China 0.603 0.554 0.650 4.054 0.000 I
Ethiopia Yasin et al. 0.422 0.366 0.480 -2.609 0.009 [ ]
Ethiopia Abere et al. 0.733 0.674 0.785 6.936 0.000 |
Ethiopia 0.585 0.278 0.838 0.521 0.602 =
India Archana et al. 0.683 0.653 0.712 11.009 0.000 [ ]
India 0.683 0.653 0.712 11.009 0.000 ¢
Iran Jahangiri et al. 0.760 0.690 0.819 6.381 0.000 =
Iran Akhuleh et al. 0.998 0.975 1.000 4.535 0.000 L]
Iran Shaghaghian etal. ~ 0.435 0.366 0.506  -1.792 0.073
Iran 0815 0493 0953 1922  0.050 <)
Nigeria Amira & Awobusuyi  0.402 0.318 0.492 -2.133 0.033 B
Nigeria 0.402 0.318 0.492 -2.133 0.033 <&
Saudi Arabia AlDakhil et al. 0.298 0.258 0.342 -8.313 0.000 [ ]
Saudi Arabia 0.298 0.258 0.342 -8.313 0.000 ¢
Serbia Markovic et al. 0.606 0.539 0.669 3.092 0.002
Serbia 0.606 0.539 0.669 3.092 0.002
USA Alhazmi and Surber ~ 0.546 0.514 0.578 2.820 0.005
USA 0.546 0.514 0.578 2.820 0.005
Overall 0.551 0.533 0.568 5.609 0.000
Random effect model
-1.00  -0.50 0.00 0.50 1.00

FIGURE 3: Forest plot shows the subgroup analysis of pooled prevalence of career time occupational exposure to needle stick injury based on

the study area.

0.005) of career time occupational exposure to NSI was in
developed countries while the highest pooled prevalence
(57.0%, (95% CI: 46.1-67.3%) with a p value of 0.02) was in
developing countries. The overall pooled prevalence of ca-
reer time occupational exposure to NSI among HCWs was
54.8% (95% CI: 51.7-57.9%) with a p value of 0.002
(Figure 4).

3.3.2. Previous One-Year Prevalence of Needle Stick Injury.
The pooled prevalence of occupational exposure to needle
stick injury among HCWs in the previous 12 months was
32.4% (95% CIL: 22.0, 44.8 and a p value=0.006) with
I?=98.76% and a p value of <0.001 (Figure 5).

Based on a subgroup analysis by countries where the
studies are conducted, the lowest prevalence [9.7% (95% CI:
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Group by Study name Statistics for each study Event rate and 95% CI
country status

P lon U e e
Developed Alhazmi & Surber 0.546  0.514 0578  2.820  0.005 [ |
Developed 0.546 0.514 0.578 2.820 0.005 ‘
Developing Markovic et al. 0.606  0.539  0.669  3.092  0.002 -
Developing Yasin et al. 0422 0366 0480 -2.609  0.009 -
Developing Archana et al. 0.683 0.653 0.712 11.009  0.000 =
Developing Jahangiri et al. 0.760  0.690  0.819  6.381 0.000 -
Developing Amira & Awobusuyi 0402 0318 0492 -2.133  0.033 -
Developing Tabatabaei et al. 0.603  0.554  0.650  4.054  0.000 -
Developing AlDakhil et al. 0.298  0.258  0.342 -8.313  0.000 -
Developing Akhuleh et al. 0.998  0.975 1.000  4.535  0.000 -
Developing Abere et al. 0.733 0.674 0.785 6.936 0.000 -
Developing Musa et al. 0.404 0339 0473 -2.718  0.007 -
Developing Shaghaghian et al. 0435 0366 0506 -1.792  0.073 -
Developing 0.570 0.461 0.673 1.254 0.020
Overall 0.548 0.517 0.579 3.059 0.002 ?
Random effect model

-1.00

-0.50

0.00

0.50

1.00

FIGURE 4: Forest plot shows the subgroup analysis of pooled prevalence of career time occupational exposure to needle stick injury based on

socioeconomic development.

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper

rate limit limit zvalue pvalue

Markovic et al. 0.157 0.114 0.212 -8.986 0.000 ||
Yasin et al. 0.206 0.163 0.257 -9.163 0.000 ]
Archana et al. 0.353 0.323 0.384 -8.925 0.000 ||
Jahangiri et al. 0.540 0.464 0.614 1.036 0.300 L
Amira & Awobusuyi 0.245 0.176 0.330 -5.302 0.000 -
Akhuleh et al. 0.817 0.770 0.856 10.120 0.000 ||
Selladurai & Shireen 0.475 0.413 0.538 -0.774 0.439 =
Kasatpibal et al. 0.237 0.219 0.256 -22.407 0.000 ||
Marjadi et al. 0.166 0.117 0.230 -7.808 0.000 | 3
Chalya et al. 0.353 0.310 0.399 -6.038 0.000 |
Jaybhaye et al. 0.491 0.425 0.557 -0.267 0.789 L
Voide et al. 0.097 0.086 0.109 -34.252 0.000 ]

0.324 0.220 0.448 -2.741 0.006 -
% = 98.76%, p value < 0.001
Random effect model -1.00 -0.50 0.00 0.50 1.00

FIGURE 5: Forest plot shows the pooled prevalence of occupational exposure to needle stick injury in the previous one year.

8.6%-10.9%)] of NSI in the previous one year was observed
in Switzerland, whereas the highest prevalence [69.6%, (95%
CL: 38.2-89.5%)] of NSI was observed among the studies
conducted in Iran. The overall pooled prevalence during the
previous one year was 20.9% (95% CI: 19.8-22.0%) with a
value of p<0.001 (Figure 6).

Based on socioeconomic development, the pooled
prevalence of NSI among HCWs in the previous one year
was 12.4% (95% CI: 7.2%-20.5%, a p value <0.0001) and
37.8% (95% CI: 27.6-49.2%, a p value of 0.036) in developed
and developing countries, respectively. The overall pooled

prevalence of NSI was 26.0% (95% CI: 19.6-33.7%) with a p
value of <0.001 (Figure 7).

4. Discussion

Occupational exposure to NSIs is a major source for the
transmission of blood-borne pathogens such as HBV, HCV,
and HIV. However, the current review found the pooled
prevalence of needle stick injury among HCWs during
career time and previous one year accounted 56.2% and
32.4%, respectively. Also, we found a lower pooled
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gﬂz‘;pai); Study name Statistics for each study Event rate and 95% CI
E;;etr;t Ll(i)rﬁietr Upper zvalue  pvalue

Australia Marjadi et al 0.166 0.117 0.230 -7.808 0.000 | 3

Australia 0.166 0.117 0.230 -7.808 0.000 X

Bangalore Selladura & Shireen 0.475 0.413 0.538 -0.774  0.439

Bangalore 0.475 0.413 0.538 -0.774 0.439

Ethiopia Yasin et al 0.206 0.163 0.257 -9.163 0.000 |

Ethiopia 0.206 0.163 0.257 -9.163 0.000 L 2

India Archana et al 0.353 0.323 0.384 -8.925 0.000 [ ]

India Jaybhaye et al 0.491 0.425 0.557 -0.267 0.789 E

India 0.418 0.291 0.556 -1.169 0.242 i

Iran Jahangiri et al 0.540 0.464 0.614 1.036 0.300 H-

Iran Akhuleh et al 0.817 0.770 0.856 10.120 0.000 -

Iran 0.696 0.382 0.895 1.241 0.215 -

Nigeria Amira & Awobusuyi 0.245 0.176 0.330 -5.302 0.000 E

Nigeria 0.245 0.176 0.330 -5.302 0.000 L 2

Serbia Markovic et al 0.157 0.114 0.212 -8.986 0.000 B

Serbia 0.157 0.114 0.212 -8.986 0.000 L 4

Switzerland Voide et al 0.097 0.086 0.109  -34.252  0.000

Switzerland 0.097 0.086 0.109  -34.252  0.000 T

Tanzania Chalya et al 0.353 0.310 0.399 -6.038 0.000 L

Tanzania 0.353 0.310 0.399 -6.038 0.000 *

Thailand Kasatpibal, et al 0.237 0.219 0.256 -22.407 0.000 ]

Thailand 0.237 0.219 0.256  -22.407  0.000 .

Overall 0.209 0.198 0.220 -39.953  0.000 ‘

-1.00 -0.50 0.00 0.50 1.00

FIGURE 6: Forest plot shows the subgroup analysis of pooled prevalence of needle stick injury during the previous one year based on the

study area.

prevalence of the previous one-year needle stick injury than
the prevalence of NSI injury reported by Bouya et al., 2020
(44.5%; 95% CI 33.7, 53.2) [1]. Auta et al., 2018 [42], also
reported the one-year global pooled prevalence of percu-
taneous injuries that accounted 36.4% (95% CI: 32.9, 40.0)
that was higher than our estimates.

The pooled prevalence of needle stick injury among
HCWs during their career time and in the previous one year
varied based on publication year, socioeconomic develop-
ment, and study area (country). This finding may be related
to the variation in the application of standard procedures,
occupational health and safety systems, availability and
implementation of policies, poor NSI management, and
unsafe working environments. The health problems related
to occupational exposure to NSI such as HBV, HCV, and
HIV infections were higher in developing countries
[10, 13, 42, 43]. Our review also found the pooled prevalence
of NSIs during career time and previous one year among
HCWs in developing countries was higher than in developed
countries.

Overall, the review reported a high prevalence of NSIs
among HCWs; thus occupational health and safety are
crucial to reduce the risk of occupational exposure to NSI
and the transmission of infectious diseases. Applying at least
the following principles such as (1) establishing and
implementing policies on NSIs management, (2) creating an
appropriate safety and organizational culture, (3) applying
standard precautions, (4) regular training on infection
prevention and standard precautions, (5) regularly moni-
toring the proper implementation of guidelines, and (6)
developing long-term NSIs reporting systems that play a
great role in reducing NSIs and preventing infectious disease
[1, 10, 42-45].

Our review included studies from only fourteen coun-
tries. Most of these studies were conducted in developing
countries, which limits the interpretation of results. Fur-
thermore, the included articles were cross-sectional studies
and the methodological limitations of such studies need to
be considered when interpreting their results. Also, data
from most studies were collected based on a self-reported
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CGJL?ITE;’Z’tatus Study name Statistics for each study Event rate and 95% CI
Developed Marjadi et al. 0.166  0.117 0230 -7.808 0.000 .
Developed Voide et al. 0.097 0.086 0.109 -34.252 0.000 .
Developed 0.124  0.072  0.205 -6.368 0.000 ‘
Developing Markovic et al. 0.157 0.114 0.212 -8.986 0.000 .
Developing Yasin et al. 0.206 0.163  0.257 -9.163 0.000 .
Developing Archana et al. 0.353 0.323 0.384 -8.925 0.000 .
Developing Jahangiri et al. 0540 0464 0614 1036 0300 i
Developing Amira and Awobusuyi 0.245 0.176  0.330 -5.302 0.000 l
Developing Akhuleh et al. 0.817 0.770 0.856 10.120 0.000

Developing Selladurai & Shireen 0475 0413 0.538 -0.774 0.439 .
Developing Kasatpibal et al. 0.237 0219 0.256 -22.407 0.000 .
Developing Chalya et al. 0353  0.310 0.399 -6.038 0.000 .
Developing Jaybhaye et al. 0.491 0425 0.557 -0.267 0.789 I
Developing 0.378 0276 0.492 -2.096 0.036 ‘
Overall 0.260 0.196 0.337 -5.560 0.000 ‘

-1.00 -0.50 0.00 0.50 1.00

FiGure 7: Forest plot shows the subgroup analysis of pooled prevalence of needle stick injury in the previous one year based on so-

cioeconomic development.

manner and this can affect the prevalence of needle stick
injury due to reporting of exposure.

5. Conclusion

The review found a high prevalence of occupational exposure
to needle stick injury among HCWs and suggests the need to
improve occupational health and safety services in healthcare
system globally. Thus, applying standard precautions, regularly
training on infection prevention, and regularly monitoring the
proper implementation of guidelines play a great role in re-
ducing NSIs and preventing infectious diseases.
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