Supplementary table 1. PRISMA 2009 Checklist

Section/topic # Checklist item FEPEIIEE
on page #

TITLE

Title 1 | Identify the report as a systematic review, meta-analysis, or both. 1

ABSTRACT

Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, | 3
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and
implications of key findings; systematic review registration number.

INTRODUCTION

Rationale 3 | Describe the rationale for the review in the context of what is already known. 4

Objectives 4 | Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, | 5
outcomes, and study design (PICOS).

METHODS

Protocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 6
registration information including registration number.

Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 6
language, publication status) used as criteria for eligibility, giving rationale.

Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 6
additional studies) in the search and date last searched.

Search 8 | Present full electronic search strategy for at least one database, including any limits used, such that it could be 6
repeated.

Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 7
included in the meta-analysis).

Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 7

for obtaining and confirming data from investigators.




Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 7
simplifications made.
Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 8
studies done at the study or outcome level), and how this information is to be used in any data synthesis.
Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). 8
Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures of consistency 8
(e.g., I’ for each meta-analysis.
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Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective -
reporting within studies).
Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating
which were pre-specified.
RESULTS
Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at 9
each stage, ideally with a flow diagram.
Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and | 9
provide the citations.

Risk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 10
Results of individual studies 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 11-13
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.

Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of consistency. 11-13
Risk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see Item 15). 11-13
Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). 11-13
DISCUSSION

Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 14-15

key groups (e.g., healthcare providers, users, and policy makers).




Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 16
identified research, reporting bias).

Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for future research. 16

FUNDING

Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 17
systematic review.

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS
Med 6(7): e1000097. doi:10.1371/journal.pmed1000097

For more information, visit: www.prisma-statement.org.
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Supplementary Table 2. Keyword used for search

Occurrence OR
“Prevalence” OR
“Incidence” OR
“Survey” OR
“frequency” OR
“rates or statistics”
OR “performance
indicators” OR
“surveillance”

(Injury AND Needlestick) OR “Needlestick Injury” OR
Needlestick* OR “Needle-Stick*” OR “Needle Stick*” OR (Injuri*
AND Needlestick) OR “Needle-Stick Injuri*” OR “Needle Stick
Injuries” OR “Needle-Stick Injur*) OR “Sharps Injuri*” OR
“Sharp* Injury” OR sharp OR needle

dentists OR nurses OR
Physician OR health workers

OR health professionals OR
(Personnel AND Health) OR “Health
Care Provider*” OR (Provider* AND
Health Care) OR  “Healthcare
Provider*” OR (Healthcare Worker*)
OR “Registered Nurse”




Supplementary Table 3. Demographic characteristics of included studies

ID | First Author Year | Country Region | SDI status | sampling Target Type of Study | Participants | Risk of
method population setting bias
1 | Abebe, A. M.[1] | 2018 | Ethiopia African | Low SDI Simple Nurses Single-center | 151 Low
Random
2 | Abozead, S. E. | 2015 | Jordan EMRO High Census Nurses Multi-center 210 Low
S. [2] middle SDI
3 | Akgur, M. [3] 2012 | Cyprus European | High SDI Census Nurses Single-center | 151 Low
4 | Al-Dabbas, M. | 2012 | Palestine EMRO Low Census Medical Students | Multi-center 272 Low
[4] Middle SDI
5 | Alemayehu, T.| 2016 | Ethiopia African | Low SDI Simple Nurse, Physician, | Multi-center 820 Low
[5] Random Aids
6 | Alhazmi, R. A.| 2018 | USA Americas | High SDI Simple Other Multi-center 247 Low
[6] Random
7 | Ali,F. M. [7] 2018 | Saudi EMRO High SDI Simple Dental students Single-center | 230 Low
Arabia Random
8 | Amira, C. O. [8] | 2014 | Nigeria African | Low middle | Census Nurse, Physician, | Multi-center 102 Low
SDI Aids
9 | Askarian, M. [9] | 2007 | Iran EMRO High Simple nurse, Aids Multi-center 1555 Low
middle SDI | Random
10 | Askarian, M. | 2012 | Iran EMRO High Convenience | Nursing, dental | Multi-center 345 Low
[10] middle SDI students
11 | Askarian, M. | 2006 | Iran EMRO High Convenience | Nursing, medical, | Single-center | 688 Low
[11] middle SDI dental students
12 | Azadi, A. [12] 2011 | Iran EMRO High Simple Nurses Multi-center 111 Low




middle SDI | Random
13 | Balouchi, A. | 2015 | Iran EMRO High Simple Nurses Single-center | 200 Low
[13] middle SDI | Random
14 | Bathija, G. V.| 2013 | India South- Low middle | Convenience | Nursing, medical | Single-center | 200 Low
[14] East Asia | SDI students
15 | Bekele, T.[15] 2015 | Ethiopia African | Low SDI Convenience | HCWs Multi-center 340 Low
16 | Belachew, Y.B. | 2017 | Ethiopia African | Low SDI Census Nurses Multi-center 318 Low
[16]
17 | Bhardwaj, A.| 2014 | Malaysia Western | High Census Nurse, Physician | Single-center | 153 Low
[17] Pacific middle SDI
18 | Chalya, P. L. | 2015 | Tanzania African | Low SDI Census nurse, Physician, | Single-center | 436 Low
[18] Aids , others
19 | Chen, L [19] 2009 | China Western | High Census Nurse, Physician, | Multi-center 831 Low
Pacific middle SDI others
20 | Cheung, K. [20] | 2012 | China Western | High Convenience | Nursing Students | Multi-center 877 Low
Pacific middle SDI
21 | Cho, E. [21] 2013 | South Korea | Western | High SDI Stratified Nurses Multi-center 3079 Low
Pacific Random
22 | Choi, L. Y.[22] | 2017 | USA Americas | High SDI Census Nurse, Physician, | Single-center | 195 Low
Medical Students
23 | Clarke, S. P.|2002 | USA Americas | High SDI Census Nurses Multi-Centre 2287 Low
[23]
24 | Cui, Z. [24] 2018 | China Western | High Census Nurse, Physician | Single-center | 901 Low
Pacific middle SDI
25 | Deipolyi, A. R. | 2017 | USA Americas | High SDI Census Other Multi-Centre | 895 Low
[25]
26 | Deisenhammer, | 2006 | Germany European | High SDI Census Medical Students | Multi-Centre | 1317 Low




S. [26]

27 | Donnelly, A. F. | 2013 | USA Americas | High SDI Census Physicians Multi-center 336 Low
[27]

28 | Ebrahimi, H. | 2007 | Iran EMRO High Census Nurses Single-center | 180 Low
[28] middle SDI

29 | Ehsani, S. R.|2013 | Iran EMRO High Census Nurses Multi-center 328 Low
[29] middle SDI

30 | Elmiyeh, B [30] | 2004 | United European | High SDI Census HCWs Multi-center 279 Low

Kingdom
31 | Fareed, G. [31] | 2013 | Saudi EMRO High SDI Census Nursing Students | Single-center | 100 Low
Arabia

32 | Fullerton, M. | 2011 | New Western | High SDI Census Nurse, Physician, | Multi-center 1346 Low
[32] Zealand Pacific others

33 | Galougahi, M. | 2010 | Iran EMRO High Consecutive | Nurses Single-center | 158 Low
H. [33] middle SDI

34 | Garcia, V. H.|2017 | Mexico Americas | High Census HCWs Multi-center 467 Low
[34] middle SDI

35 | Garus- 2018 | Poland European | High SDI UK Dentists Multi-center 198 Low
Pakowska, A.
[35]

36 | Ghasemi, M. | 2017 | Iran EMRO High Stratified Nurses Single-center | 267 Low
[36] middle SDI | Random

37 | Ghasemzadeh, I. | 2015 | Iran EMRO High Census Nurse, Medical | Single-center | 377 Low
[37] middle SDI Students

38 | Guest, M. [38] 2010 | Australia Western | High SDI Stratified Nurses Single-center | 1301 Low

Pacific Random
39 | Habib, H.[39] | 2011 | Pakistan EMRO Low middle | Simple Nurses Single-center | 216 Low




SDI Random
40 | Hamid, M. Z. A. | 2011 | Malaysia Western | High Universal Nurse, Physician | Multi-center 215 Low
[40] Pacific middle SDI | sampling
41 | Hanafi, M. 1. |2011 | Egypt EMRO Low middle | Census Nurse, Physician, | Multi-center 645 Low
[41] SDI others
42 | Hassnain, S. | 2017 | Pakistan EMRO Low middle | Simple Nurses Multi-center 386 Low
[42] SDI Random
43 | Honda, M. [43] | 2011 | Thailand South- High Stratified Nurses Multi-center 250 Low
East Asia | middle SDI | Random
44 | Ibekwe, R. U. | 2014 | Nigeria African | Low middle | Census Physicians Multi-center 152 Low
[44] SDI
45 | Ikram, K. [45] 2015 | Pakistan EMRO Low middle | Census Dentists Multi-center 800 Low
SDI
46 | llhan, M. N. | 2006 | Turkey European | High Census Nurses Multi-center 449 Low
[46] middle SDI
47 | Irmak, Z. [47] 2012 | Turkey European | High Census Nurses Multi-center 143 Low
middle SDI
48 | Irmak, Z. [48] 2011 | Turkey European | High Census Nursing Students | Single-center | 310 Low
middle SDI
49 | Jahangiri, M. | 2016 | Iran EMRO High Simple Nurses Multi-center 168 Low
[49] middle SDI | Random
50 | Joukar, F.[50] | 2018 | Iran EMRO High Consecutive | Nurses Multi-center 1010 Low
middle SDI
51 | Kasatpibal, N. | 2016 | Thailand South- High Stratified Nurses Multi-center 2031 Low
[51] East Asia | middle SDI | Random
52 | Kebede, A. [52] | 2012 | Ethiopia African | Low SDI Simple nurse, Physician, | Multi-center 344 Low

Random

Aids




53 | Kebede, A. [53] | 2018 | Ethiopia African | Low SDI Simple Nurses Multi-center 252 Low
Random
54 | Khader, Y. [54] | 2009 | Jordan EMRO High Simple Dentists Multi-center 170 Low
middle SDI | Random
55 | Khurram, M. | 2011 | Pakistan EMRO Low middle | Census Physicians Single-center | 309 Low
[55] SDI
56 | Khushdil, A. | 2013 | Pakistan EMRO Low middle | Census Nurses Multi-center 118 Low
[56] SDI
57 | Lee, J. M. [57] | 2005 | USA Americas | High SDI Census Nurses Multi-center 313 Low
58 | Lee, L. K.[58] | 2005 | Malaysia Western | High Simple Nurse, Physician, | Multi-center 285 Low
Pacific middle SDI | Random Medical Students
59 | Liyanage IK | 2012 | Sri Lanka South- Low middle | Census Medical Students | Single-center | 168 Low
[59] East Asia | SDI
60 | Moro, P. L. [60] | 2007 | Dominican | Americas | High Simple Nurse, Physician, | Multi-center 440 Low
Republic middle SDI | Random others
61 | Muralidhar, S.| 2010 | India South- Low middle | Census Nurse, Physician, | Single-center | 428 Low
[61] East Asia | SDI Nurse, Medical
students
62 | Musa, S. [62] 2014 | Bosnia and | European | High Simple nurse, Physician, | Single-center | 203 Low
Herzegovina middle SDI | Random Aids
63 | Newsom, D. H. | 2002 | Uganda African | Low SDI Consecutive | nurse, Physician, | Single-center | 180 Low
[63] medical students,
other
64 | Ng, Y.W. [64] 2007 | Malaysia Western | High Convenience | Nurse, Physician, | Multi-center 136 Low
Pacific middle SDI others
65 | Norsayani, M. | 2003 | Malaysia Western | High Universal Medical Students | Multi-center 417 Low
Y. [65] Pacific middle SDI | sampling




66 | Nsubuga, F. M. | 2005 | Uganda African | Low SDI Census nurse, Aids, | Single-center | 526 Low
[66] others
67 | Paul, T. [67] 2000 | Saudi EMRO High SDI Census Dentists Multi-center 112 Low
Arabia
68 | Pavithran, V. K. | 2015 | India South- Low middle | Convenience | Dentists Multi-center 200 Low
[68] East Asia | SDI
69 | Rampal, L. [69] | 2010 | Malaysia Western | High Simple Nurse, Physician, | Single-center | 345 Low
Pacific middle SDI | Random others
70 | Reddy, S. [70] 2018 | USA Americas | High SDI Consecutive | Other Multi-center 282 Low
71 | Salmanzadeh, S. | 2016 | Iran EMRO High Simple nurse, Physician, | Single-center | 377 Low
[71] middle SDI | Random Aids, others
72 | Seng, M. [72] 2013 | Singapore Western | High SDI Simple Medical Students | Single-center | 228 Low
Pacific Random
73 | Seng, M. [73] 2016 | Singapore Western | High SDI Simple nurse, Physician, | Multi-center 5957 Low
Pacific Random Aids, others
74 | Shah, S. F. [74] | 2006 | Qatar EMRO High SDI Simple Nurse, Physician, | Single-center | 1022 Low
Random others
75 | Shiao, J. S. [75] | 2002 | Taiwan South- High SDI Simple Nursing Students | Multi-center 572 Low
East Asia Random
76 | Shiva, F. [76] 2011 | Iran EMRO High Simple Nurse, Physician | Multi-center 355 Low
middle SDI | Random
77 | Small, L. [77] 2011 | Namibia African | High Convenience | Nursing Students | Single-center | 198 Low
middle SDI
78 | Smith, D. R.|2006 | Australia Western | High SDI Convenience | Nurses Multi-center 220 Low
[78] Pacific
79 | Smith, D. R.| 2005 | Australia Western | High SDI Convenience | Nursing Students | Single-center | 274 Low
[79] Pacific




80 | Suliman, M. | 2018 | Jordan EMRO High Convenience | Nursing Students | Multi-center 279 Low
[80] middle SDI
81 | Swe, K. M. M. | 2012 | Malaysia Western | High Census Medical Students | Single-center | 456 Low
[81] Pacific middle SDI
82 | Trinkoff, A. M. | 2007 | USA Americas | High SDI Convenience | Nurses Multi-center 2237 Low
[82]
83 | Wang, S. [83] 2012 | China Western | High Convenience | Nurses Single-center | 458 Low
Pacific middle SDI
84 | Wicker, S. [84] | 2008 | Germany European | High SDI Convenience | Nurse, Physician, | Single-center | 720 Low
others
85 | Winifred, LB. | 2008 | USA Americas | High SDI Simple Multi-center 2664 Low
[85] Random
86 | Xujun, Z. [86] 2015 | China Western | High Convenience | Nurses Single-center | 402 Low
Pacific middle SDI
87 | Yao, W. X. [87] | 2010 | China Western | High Convenience | Nursing Students | Multi-center 246 Low
Pacific middle SDI
UK: unknown, M: month
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Supplementary Table 4; Global Prevalence of Needle sticks injuries in two time period and prevalence trend by WHO region

2000-2010 2010-2018 Prevalence trend
Pooled ES, % 12, Pooled ES, % 12, Coef.*, 95% CI for P-value

(95% CI) % (95% CI) % % Coef.
America 5 17.0(115,22.6) 98.3 6 57.5(32.8,82.2) 99.6 3.5 0.81,6.2 0.016
Africa 5 459(31.1,60.7) 97.0 7 38.7(30.2,47.3) 94.7 -0.90 -2.7,0.87 0.283
EMRO 7 49.0(315,66.4) 99.2 21 55.0(45.7,61.3) 98.2 -0.22 -1.9,15 0.794
Europe 4 447 (24.0,65.5) 99.4 5 46.8(25.3,68.2) 98.3 0.90 -3.1,4.9 0.612
South-East Asia 2 71.3(686,74.1) NA 5 53.1(23.6,82.6) 99.6 -2.0 -7.6, 3.6 0.392
Western Pacific 9 354(0.0,72.00 99.9 11 27.1(125,41.8) 99.8 0.47 -3.2,4.1 0.791
Global 29 40.8(23.4,58.3) 99.9 58 46.3(37.9,54.7) 99.8 0.71 -0.43,1.8 0.219

* Coefficient of meta-regression analysis; ES: Effect size; Cl: Confidence interval
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Supplementary Figure 3. Global Prevalence of Needlestick injuries (NSIs) among physicians

In physician

Year of
First Author  publication Country ES (95% CI)
*  South-East Asia )
Muralidhar, S. 2010 India - 0.824 (0.757, 0.875)

*  Western Pacific
C 201

ui, Z. China -~ 0.203 (0.161, 0.252
Chen L. 2009 China _ - 0.862 (0.813, 0.899
Bhardwaj, A. 2014 Malaysia —— 0.329 (0.239, 0.435
Hamid, M.Z.A.2011 Malaysia —-- 0.392 (0.292, 0.503
Rampal, L. 2010 Malaysia —_ 0.184 (0.092, 0.334
Ng, Y.W. 2006 Malaysia —_—— 0.350 (0.221, 0.505
Lee, L.K. 2005 Malaysia | —— 0.680 (0.542, 0.792
Fullerton, M. 2011 New Zealand - ! 0.178 (0.133, 0.235
Sen?, M. 2016 S|n%a80re - 1 0.215(0.185, 0.248
Subftotal (12 = 98.899%, p =10.000) _ 0.377 (0.181,0.572
*  European ) _ .

Musa, S, 2014 Bosnia and Herzegoving—#— 0.449 (0.319, 0.587
Wicker, S. 2008 Germany | —— 0.551 (0.487, 0.614
Subtotal (I1"2= %,p=.) :<.'> 0.534 (0.476, 0.592
*  Americas - _ '

Moro, P.L. 2007 Dominican Republic —#— 0.250 (0.186, 0.328
Donnelly, A.F. 2013 USA - 0.345 (0.296, 0.398
Choi, LY. 2017 USA 1 —— 0.792 (0.684, 0.869
Subtotal (1"2=.%,p=.) <;— 0.460 (0.191, 0.729
*  EMRO :

Hanafi, M.I. 2011 Egypt 1 —+— (0.857(0.743, 0.926
Shiva, F. 2011 Iran’ —— 0.367 (0.282, 0.461
Khurram_M. 2011 Pakistan 1 - 0.851 (0.807, 0.887
Shah, S.F. = 2006 Qatar - ! 0.313(0.247, 0.388
Subtotal (12 =98.710%, p = 0.000) —_—— 0.598 (0.294, 0.901
*  African . "

Ibekwe, R.U. 2014 Nigeria | —— 0.618 (0.539, 0.692
Amira, C.O." 2014 Nigeria — 0.500 (0.348, 0.652
Chalya, P.L. 2015 Tanzania - ! 0.105 (0.056, 0.187
Subtotal (1"2=.%,p=".) — 0.406 (0.032, 0.780

Heterogeneity between grou&s: Up = 0.000 :

Overall (1"2 =98.761%, p = 0.000); - 0.464 (0.341, 0.588)
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