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Abstract:
It is well-known that non-fatal occupational injuries occur more 
often than fatal injuries. It is estimated that 17% of world’s total 
non-fatal injuries occurred in India. In most cases, male workers 
are more likely to be exposed to non-fatal occupational injuries 
than women. This systematic review aims to synthesize evidence 
from previous studies on the prevalence and associated risk 
factors for non-fatal occupational injuries among male workers 
in India. Articles were searched in PubMed, Scopus, Cochrane 
CENTRAL, ScienceDirect, and Google Scholar databases. 
Included studies were appraised for methodological quality 
rated as Good, moderate, and low. The pooled prevalence of 
injury was computed using MedCalc statistical software. Forty-
eight studies retrieved from four databases met our inclusion 
criteria. Of the 48 articles, 14 were rated as good quality 31 were 
rated as moderate quality, and 3 were rated as low quality. The 
pooled prevalence of non-fatal occupational injuries among male 
workers was 34.58% (95% CI: 24.67, 45.22). Factors such as 
age, work experience, substance use, sleep disturbance, nature 
of work, long working hours, working at night, less availability 
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and low or no usage of Personal Protective Equipment (PPE) 
and lack of Occupational safety and health (OSH) knowledge 
and awareness are strong risk factors for injuries. Falling from a 
height/same level and hit by falling object are the most common 
mode of injury at workplace. Concerning type of injuries, wounds/
cuts/bleeding (n=17), followed by burn/acid burn (n=17), fracture 
and dislocation (n=15), and sprain and strain (n=14) were found 
to be the most cited types of injuries. It demonstrates that 
prevalence of injuries among male workers are varies by industry 
type and job characteristics. This review found that combined 
risk factors increase the occurrence of injuries. Special attention 
is required for workers who are associated with construction and 
manufacturing industry. 

Keywords: Occupational injuries, non-fatal, male workers, 
systematic review, India

1.0 Introduction
Occupational injury is a major public health problem all around 
the globe [1]. The importance of this issue reflects that employed 
workers spend at least 8 hours a day at their workplaces, which 
strongly affects their health and well-being and may lead to fatal 
and non-fatal injuries [2–4]. In general, non-fatal occupational 
injury is defined as any physical injury that workers temporarily 
or permanently unable to perform their job efficiently, resulting 
in lost working hours, i.e., absence from work is considered a 
non-fatal occupational injury [1,5,6]. Each year, an estimated 
globally 374 million workers suffer non-fatal workplace injuries 
[7]. It is also estimated that 17% of world’s total non-fatal 
occupational injuries occurred in India, causing severe injuries 
and absences from work [8]. Further, over 92% of the workforce 
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in India is employed in the informal sector, and most of them 
are forced to work in high-risk jobs, consequently making them 
more vulnerable to workplace injuries [4]. Despite its magnitude 
and seriousness, occupational injury remains a neglected public 
health concern in India. For example, in the year 2021, only 
2803 cases of non-fatal injuries were recorded in the registered 
factories as the reality of injuries is much worse than the official 
government records [9].

From a gender perspective, male-dominated industries such 
as construction, mining, manufacturing, metal, and welding 
industries have significantly higher incidences of non-fatal 
injuries in India [10]. Consequently, men are more prone to work-
related injuries than women [11,12]. In most cases, male workers 
are engaged in higher-risk jobs that compromise their safety, 
making them more prone to injury at the workplace. Moreover, 
male workers are more likely to be exposed to excessive working 
hours [12–15], more physically demanding work [16–18], work 
overload [12,17,19] high occupational stress [19–21], and regular 
substance use [12,14,17,19,20,22,23]. These occupational and 
behavioural risk factors make them more exposed to non-fatal 
injuries. Additionally, personal (e.g., demographic, education, 
work experience) and occupational factors (e.g., physical work 
environment, work culture) are among the leading aspects of 
non-fatal occupational injuries [24,25] among male workers. 
However, no clear picture has emerged from the previous studies 
of which factors were more contributing to non-fatal injury.

Additionally, Indian government or any non-government agencies 
does not report or publish statistics on occupational accident and 
injuries [11,23]. Due to the poor availability of robust occupational 
injury data, there is a lack of clarity on the actual prevalence 
of non-fatal occupational injuries across different industries in 
India. To address this gap, we systematically reviewed non-fatal 
occupational injuries among male workers in India. It is well-known 
that non-fatal occupational injuries occur more often than fatal 
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injuries and have a significant impact on disability, productivity, 
cost of treatment, and rehabilitation of workers. Therefore, an 
improved understanding of non-fatal injuries can pave the way 
for more effective preventive strategies on occupational injury. 
Moreover, most of the existing studies exclusively address non-
fatal injury. Studies that focus on both fatal and non-fatal injuries 
by occupational accidents or injuries are extremely rare. Because 
there is insufficient information on fatal injuries, the current study 
excludes the fatal injury. Therefore, current study solely focuses 
on non-fatal injury. 

To the best of our knowledge, till date, there is no systematic 
review that focuses on non-fatal occupational injuries among 
male workers in India. The review was guided by a research 
question: “What is the pooled prevalence and key risk factors 
leading to non-fatal occupational injury among male workers in 
India?”. To answer this question, this systematic review aims to 
synthesize evidence from previous studies on the prevalence 
and associated risk factors for non-fatal occupational injuries 
among male workers in India.

2.0 Methods and Materials 
2.1 Search strategy and eligibility criteria
An extensive search was performed from 1st April 2023 to 
30th June 2023 for peer-reviewed articles using four primary 
electronic databases: PubMed, Scopus, Cochrane CENTRAL, 
ScienceDirect, and Google Scholar. We also used secondary 
sources to identify additional relevant articles. To connect, MeSH 
terms “AND” and “OR” were used. The search strategies included 
all possible combinations of keywords along with their synonyms 
and closely related words. The search approach involved a 
combination of keywords which are: (“occupational injury”), OR 
(“occupational accident”), OR (“Non-fatal injury”), OR (“Non-fatal 
accident”) OR (“Workplace injury”) OR (“Work-related injury”) 
OR (“Occupational hazards”) combine with the AND (“Male 
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workers”), (“Workers”), and (“India”). Boolean operators “AND” 
and “OR” were used as connectors. No study design restrictions 
were applied to the search. The references in all relevant papers 
were manually searched in order to identify any further relevant 
articles.  The Preferred Reporting Items for Systematic Reviews 
and Meta-Analysis Protocol (PRISMA) guideline was used to 
confirm the scientific accuracy. 

 

2.2 Inclusion and exclusion criteria
The modified PICO (Population, Intervention [or exposure], 
Comparison, and Outcome) framework was used to study 
selection [26]. 

Table 1. Description of inclusion and exclusion criteria
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2.3 Literature screening
Three steps are involved in selecting the related articles: 
identification, screening of title and abstract, and eligibility. In 
the first step, the relevant studies were identified by advanced 
search in each database through the subject area’s keywords, 
following the inclusion and exclusion criteria. The inclusion and 
exclusion criteria for this review are provided in Table 1. The 
next step was the screening phase. All the relevant studies 
were imported into Covidence, a web-based systematic review 
software to remove duplicates and screen titles and abstracts. 
After removal of duplicates, in the third step, shortlisted articles 
were retrieved for an independent full-text article review and 
were assessed for the eligibility criteria by both authors. Full-text 
articles were extracted and assessed against the inclusion and 
exclusion criteria. The articles that met all inclusion criteria were 
included in final systematic review. Any disagreement between 
the reviewers was handled by discussion and consensus to 
minimize bias. Selected full-text articles were re-evaluated for 
data extraction and assessed for quality.

2.4 Data extraction 
Author (RR) independently extracted all necessary data using 
a standardized form. The following data were extracted from 
each study: (i) Author (s) and year, (ii) type of industry, (iii) study 
location, (iv) study design, (v) sample size, (vi) number of injured 
population (vii) prevalence (viii) contributing factors to injury. 
Additionally, tables and graphs were created to illustrate the 
study characteristics. 

2.5 Quality assessment and risk of bias
Study quality was appraised using the “Quality Assessment tools” 
developed by ‘National Heart, Lung, and Blood Institute’[27]. We 
used separate methods for cohort and cross-sectional, case, 
and case-control studies. In each checklist, 9-12 questions are 
assessed based on types of study design. Each question was 
marked as ‘Yes’ (Score:1), ‘No’ (Score:0), and ‘Unclear’ (No 
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Score). For example, cohort, cross-sectional, and case-control 
studies, 12 questions assess the quality. Quality was rated as 
Poor (score 0–4 out of 12 questions), Moderate (score 5–8 out 
of 12 questions), and Good (score 9–12 out of 12 questions). 
For case studies, a total of nine questions evaluates the quality. 
Quality was rated as Good (score 7–9 out of 9 questions), 
Moderate (score 4–6 out of 9 questions), and Poor (score 0–3 
out of 9 questions). Further details on the quality appraisal can 
be found in Appendix Table 1.

The author appraised the risk of bias of all included studies, 
and for the cross-checked and validation the author hired an 
independent reviewer.  To validate the risk of bias assessment, 
an independent reviewer rechecked the extracted data. 
Disagreements in data extraction were resolved through 
discussion between author and independent reviewer until a 
consensus was gained. 

To examine the risk of bias in cross-sectional and cohort 
studies, a total of 12 questions were assessed. The following 
items were included for risk of bias assessment: (1) Questions 
clearly describe research question (2) clearly described study 
population, (3) participation rate, (4) inclusion and exclusion 
criteria, (5) sample size justification, (6) exposure assessed prior 
to outcome measurement, (7) different levels of the exposure of 
interest, (8) exposure measures and assessment, (9) repeated 
exposure assessment, (10) outcome measures, (11) blinding of 
outcome assessors, (12) Statistical analyses. 

Similarly, to assess the risk of bias of the case-control study, a 
total of 12 questions were assessed. The following items were 
included for risk of bias assessment: (1) clearly described research 
(2) population is clearly and fully described, (3) Sample size 
justification, (4) were controls selected from a similar population, 
(5) inclusion and exclusion criteria, (6) cases clearly defined and 
differentiated from controls, (7) cases and/or controls randomly 
selected, (8) concurrent controls, (9) investigators able to confirm 
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that the exposure, (10) exposure measures, and assessment, (11) 
blinding of exposure assessors (12) statistical analysis.

For the case study, a total of 9 questions were assessed. The 
following items were included for risk of bias assessment: (1) 
clearly described research question (2) population clearly and 
fully described (3) cases consecutive (4) subjects comparable 
(5) intervention clearly described (6) outcome measures clearly 
defined, (7) valid, reliable, and implemented consistently (8) length 
of follow-up adequate (9) statistical methods well-described.

The scoring ranges of all included scales from 0 to 1, with a 
higher score indicating no risk of bias (0 = High Risk of Bias; 1 
= No Risk of Bias, Unclear No marks). Studies that scored less 
than 30% were considered at high risk of bias; the author was 
not included in the study. The result of risk of bias is presented in 
Figures 3.1, 3.2, and 3.3. 2.6.

2.6 Data analysis
The pooled prevalence of non-fatal occupational injury among 
male workers was estimated using a random-effects model. 
MedCalc (MedCalc, Software, Ostend Belgium) software was 
used for meta-analysis. We used the forest plot to visualize 
the presence of heterogeneity. I2 values of 0–25%, 25–50%, 
and >50% were taken as indicative of low, moderate, and 
high heterogeneity, respectively (Ades et al. 2005). Potential 
publication bias was also assessed by using Egger’s and Begg’s 
test at 95% significant level with a p-value of less than 0.05 as a 
cutoff point to declare the presence of publication bias.

2.7 Selection of articles 
A total of 1273 studies were initially identified through a search 
performed on [primary search (n=1256), secondary search 
(n=17)] using different keywords. Out of them, 722 duplicate 
studies were removed. After screening the articles by their 
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abstract, 386 records were found based on title and abstract 
screening. The remaining 148 potentially relevant studies were 
identified. For these, a total of 84 full-text articles were retrieved 
[primary search (n=105), secondary search (n=8)] after the 
exclusion of 117 studies. Out of 105 full-text articles reviewed, 
36 were excluded based on multiple reasons such as outcome of 
interest not reported (n=20), gender of the participant not clear 
(n=10), and not fit in quality assessment (n=6). Finally, 48 articles 
[primary search (n= 40), secondary search (n= 8)] matched the 
inclusion criteria and were included in this systematic review, 
and out of that, 32 studies were included in meta-analysis.

3. Results
3.1 Description of study characteristics
A total of 31,810 male workers were included from 48 studies. 
About 73.5% (n=33) studies were cross-sectional studies, 
followed by 12.2% (n=7) case study, 10.2% (n=5) case-control 
study, and only 4.1% (n=2) described cohort study/longitudinal 
study. The majority of the studies were published between 2015 
and 2016 (12.5%, n=6), 2017-2018 (12.5%, n=6), 2019-2020 
(14.3%, n=11) and 2021-2023 (up to 30th June, 2023) (12.5%, 
n=6). The sample size of the individual studies ranged under 
the <50 to more than 1000 participants. A total of 33.3% (n=16) 
studies had their sample size under 201-500 participants, and 
only 12.5% (n=6) studies had a sample of more than 1000 
participants. The lowest number of participants was observed 
in a study conducted on iron and steel industry workers (n=23) 
[28], and the largest sample study was conducted on Brickfield 
construction workers (n=1293) [14]. Regarding the number of 
injured workers, 22.92% of studies (n=11) reported that their 
injured workers were less than 50. Only 4 studies reported 
injured workers more than 500 out of total sample [29–32]. The 
detailed study characteristics for the included articles are shown 
in Table 2. 
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Figure 1. The PRISMA flow diagram showing process of 
study selection for inclusion in our meta-analyses
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Table 2 characteristics of included studies (n=48)

General characteristics	 N (%)	 Study Reference
of studies

Study methods	  	
Cross-sectional	 35 (72.9)	 [3,6,11–17,19–23,28–48]
Case study	 6 (12.5)	 [49–54]
Case-control study	 5 (10.4)	 [2,18,55–57] 
Cohort study/Longitudinal study	 2 (4.2)	 [11,58]
Year of publication		
2001-2002	 1 (2.1)	 [49]
2003-2004	 1 (2.1)	 [56]
2005-2006	 4 (8.3)	 [28,50,55,58]
2007-2008	 5 (10.4)	 [29,30,51,52,57]
2009-2010	 2 (4.2)	 [31,32]
2011-2012	 3 (6.3)	 [2,33,37]
2013-2014	 4 (8.3)	 [16,34,36,59]
2015-2016	 6 (12.5)	 [3,21,22,38,39,53]
2017-2018	 6 (12.5)	 [6,40–43,60]
2019-2020	 10 (20.8)	 [11,13–15,18,20,44–47]
2021-2023 (upto 30th June, 2023)	 6 (12.5)	 [12,17,19,23,48,54]
Sample size		
< 50	 3 (6.3)	 [38,43,58]
50 -100	 4 (8.3)	 [15,30,42,53]
101 – 200	 9 (18.8)	 [6,13,19,22,36,40,45,47,55]
201 -500	 16 (33.3)	 [3,12,16,18,21–23,31–34,41,56, 		
		  59–61]
501 - 1000	 10 (20.8)	 [2,14,17,28,37,39,46,50,52,54]
More than 1000	 6 (12.5)	 [6,11,20,29,48,49]
Number of injured populations			 
< 50	 11 (22.9)	 [16,23,30,33,34,38,40,43,45,50,58]
50 -100	 12 (25.0)	 [12–15,21,31,39,41,42,47,53,61]
101 – 200	 10 (20.8)	 [3,6,11,17,18,22,36,37,41,55]
201 -500	 11 (25.93)	 [14,28,32,37,44,46,49,56,57,59,60]
501 - 1000	 3 (5.56)	 [48,54,61]
More than 1000	 1 (1.85)	 [29]
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A total of 9 different industries were included in this systematic 
review. The highest contribution was from the construction 
industry (n=21%), followed by manufacturing industry (17%), 
iron and steel industry (15%), coal mine/stone quarry industry 
(14%), metal welding (10%), and a combination of multiple 
industry (10%) (Figure 2).

Figure 2. Characteristics of selected study by type of industry

3.2 Assessment of study quality
After the critical appraisal of the included studies, the risk of 
bias graphs of cross-sectional study, case study, and case-
control study were presented in figure number 3.1, 3.2, and 3.3. 
Cross‑sectional and cohort study/longitudinal study (n= 37) had 
low to moderate risk of bias for most of the items, except three 
items, i.e., inclusion and exclusion criteria, exposure assessed 
prior to outcome measurement, and repeated exposure 
assessment variables (Figure 3.1). Similarly, in case study 
(n=6), we observed a low risk of bias except two items, i.e., 
cases consecutive and subject comparable and unclear about 
clearly described (Figure 3.2). At last, case‑control study (n=5) 
also had low risk of bias as most of the items except two items 
cases, and/or controls were randomly selected and concurrent 
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controls (Figure 3.3). Overall, of the 48 articles, 14 were rated 
as good quality, 31 were rated as moderate quality, and 3 were 
rated as low quality. The risk of bias in the included studies was 
overall moderate.

Figure 3.1 Risk of bias graph: percentages across all included cross-sectional 
and cohort studies

Figure 3.2 Risk of bias graph: percentages across all included case studies         
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Figure 3.3 Risk of bias graph: percentages across all included case- control studies

3.3 The prevalence of occupational injuries
A total of 21,257 male workers from the 32 studies were used 
to calculate the pool prevalence of occupational injury among 
male workers in India. The findings of meta-analysis showed 
that pooled prevalence of non-fatal occupational injury among 
Male workers in India by using the random-effect model was 
34.58% (95% CI: 24.67, 45.22). This meta-analysis, showed that 
the highest prevalence was 85.07% (95% CI: 81.97, 87.82), as 
reported in a study conducted in Tamil Nadu, India [54], whereas 
the lowest prevalence was 3.55% (95% CI: 2.94, 4.26) in Dadra 
and Nagar Haveli, India [11]. 

Table 3. Summary of 32 studies included in the meta-analysis 
of non-fatal occupational injuries among male workers in India
Sr.	 Author	 Sample	 Prevalence 	 Random 
No.	 (publication year)	 size	 with 95%	 (Weight (%)

1	 Maiti and Bhattacherjee, 2001 [49]	 6281	 7.30 (6.67, 7.97)	 3.15
2	 Brahmapurkar et al.2006 [28]	 526	 67.49 (63.30, 71.48)	 3.14
3	 Calvin and Joseph, 2006 [50]	 570	 4.91 (3.28, 7.02)	 3.14
4	 Saha et al. 2007a [61]	 220	 30.00 (24.02, 36.52)	 3.12
5	 Pandit and Tiwari, 2008 [30]	 100	 14.00 (7.87, 22.37)	 3.08
6	 Kumar et al. 2010 [31]	 355	 18.31 (14.42, 22.73)	 3.13
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Sr.	 Author	 Sample	 Prevalence 	 Random 
No.	 (publication year)	 size	 with 95%	 (Weight (%)

7	 Singh.2010 [32]	 500	 80.00 (76.22, 83.42)	 3.14
8	 Manjunatha et al. 2011 [33]	 245	 5.30 (2.85, 8.90)	 3.12
9	 Jaiswal, 2012a [2]	 640	 48.43 (44.50, 52.38)	 3.14
10	 Jaiswal, 2012b [37]	 588	 17.68 (14.68, 21.01)	 3.14
11	 Rani and Jyothi, 2013 [16]	 360	 7.22 (4.77, 10.40)	 3.13
12	 Jayakrishnan et al. 2013 [34]	 387	 12.14 (9.06, 15.82)	 3.13
13	 Bhumika et al. 2014 [36]	 160	 80.00 (72.95, 85.90)	 3.11
14	 Jain et al. 2015 [22]	 200	 61.50 (54.37, 68.27)	 3.12
15	 Ujwala et al. 2015 [21]	 306	 21.56 (17.09, 26.60)	 3.13
16	 Jasani et al. 2016 [3]	 231	 46.32 (39.75, 52.97)	 3.12
17	 Jaiswal et al. 2016 [39]	 184	 51.63 (44.16, 59.04)	 3.11
18	 Sashidharan et al. 2017 [41]	 302	 44.37 (38.68, 50.17)	 3.13
19	 Joseph et al. 2017 [40]	 155	 24.51 (17.97, 32.06)	 3.10
20	 Kaur et al. 2019 [45]	 90	 25.55 (16.94, 35.83)	 3.07
21	 Prasad et al. 2019 [44]	 292	 82.53 (77.68, 86.71)	 3.13
22	 Yadav, 2019 [11]	 3175	 3.55 (2.94, 4.26)	 3.15
23	 Rajasekar et al. 2020 [47]	 143	 49.65 (41.18, 58.12)	 3.1
24	 Debbarma et al. 2020 [15]	 90	 68.88 (58.26, 78.23)	 3.07
25	 Das, 2020 (a) [20]	 1293	 18.71 (16.62, 20.95)	 3.15
26	 Das, 2020 (b) [14]	 742	 13.20 (10.85, 15.85)	 3.14
27	 Bharti et al. 2020 [13]	 129	 60.46 (51.48, 68.95)	 3.09
28	 Kashyap et al. 2021 [23]	 284	 10.56 (7.24, 14.73)	 3.13
29	 Rajak et al. 2021 [17]	 505	 28.11 (24.23, 32.25)	 3.14
30	 Ragavi et al. 2021 [54]	 603	 85.07 (81.97, 87.82)	 3.14
31	 Edwards et al. 2022 [48]	 1217	 59.90 (57.0, 62.66)	 3.15
32	 Sarkar et al. 2023 [12]	 384	 23.43 (19.28 ,28.00)	 3.13

 	 Total (random effects)	 21257	 34.58 (24.67, 45.22)	 100

3.4 Forest plot 
The forest plot showed a high level of heterogeneity between 
studies indicated by 99.58%, P < 0.0001, demanding further 
analysis to find out causes of heterogeneity. The forest plot 
showed a high heterogeneity level between studies, indicated by 
99.58%, P < 0.0001, demanding further analysis to find out the 
causes of heterogeneity (Figure 4). 
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3.5 Publication bias
The funnel plot for assessing publication bias is shown in Figure. 
5. Funnel plot, in which the vertical line indicates the effect size, 
whereas the diagonal line indicates the precision of individual 
studies with 95% confidence limit. The results of both Begg’s 
and Egger’s tests indicated possible publication bias at p-value 
= 0.012 and 0.061, respectively. 

Figure 4. Forest plot showing the pooled prevalence of 
non-fatal occupational injuries
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Figure 5. Funnel plots for publication bias of prevalence of 
non-fatal occupational injuries in India

3.6 Socio-demographic factors of non-fatal occupational 
injuries
In socio-demographic factors, age, work experience, education, 
and awareness are the most investigated factors of non-fatal 
occupational injuries [6,13,14,17–21,42,46,51,53,57,59,60]. In 
this regard, twenty-one studies reported that young workers with 
lower educational attainment had a consistently elevated risk of 
occupational injury [6,11–13,15,17–21,23,31,37,41,42,46,50,53,  
54,59,61].  

Regarding work experience, thirteen studies reported that 
workers with less work experience are at significantly high risk 
of being injured than workers with high experience [12,15,18,
19,28,29,32,44,46,51,52,57]. In contrast, eleven studies found 
that high work experienced workers are more exposed to non-
fatal occupational injury than less experienced workers [17,19,
21,23,28,32,38,48,49,55,60]. In addition, other factors such as 
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big family size (5 or more family members) [18,57], mistakes 
by oneself/co-workers/seniors [17], lack of media exposure [23], 
insufficient income [12,13,17,20,35] were also strong risk factors 
for non-fatal occupational injuries.

3.7 Behavioral and Psychological Work Environment 
From behavioural determinants, sixteen studies [12,14,17,19,21–
23,34,37,41,45,46,51,57,59,61] found that regular consumption 
of alcohol, smoking and chewing tobacco was significantly 
associated with occupational injury. Other important determinants 
such as sleep disturbance, insufficient sleep, and insomnia 
had a significant [2,17,20,37,46] associated with occupational 
injury. For instance, Jaiswal et al. (2012) found that workers who 
complained of sleeping disturbance during work were about two 
times more likely to report occupational injury than workers who did 
not face any problem with sleeping disturbance [AOR: 1.99,95% 
CI: 1.30.3.04] [37]. In case of psychological factors, emotional 
instability [56] job dissatisfaction [12,20,21,37,39,46,55], conflict 
regarding organization/authority/family [19] contributed to an 
increase in non-fatal occupational injury. In this context, few 
studies reported that work injury significantly decreased workers 
who are highly satisfied with the existing working condition and 
supervisors/co-worker’s support [39,55,56]. A study conducted 
on workers in steel plant at Visakhapatnam, Indian state of 
Andhra Pradesh, found that workers with severe job stress were 
more likely to experience occupational injuries than moderate or 
no stress workers (χ2 =9.11, p = 0.003, OR = 2.32) [21]. 

3.8 Work organization and work behaviour factors
The location and nature of work are the major predictors of non-
fatal occupational injury. Eleven studies observed a statistically 
significant difference (p<0.05) between the injury rate by the 
skilled workers compared to the unskilled workers [3,12,29,41]. 
Additionally, risk-taking behaviour [17,43,55–57] and unsafe 
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acts [16,17,43] during the work is another important risk factor 
for injury. Poor management and supervision [56] are other 
work organization factors for non-fatal occupational injury. Six 
studies [17,20,23,46,51,52] reported that temporary nature of 
employment is more responsible for a high incidence of accidents 
in comparison to permanent workers. It may have happened due 
to temporary workers employed in more dangerous operations 
or due to a lack of sufficient training in relation to safety matters 
[52]. Also, many times temporary workers often did not benefit 
from occupational health and safety services to avoid accidents 
and injuries at work. Also, occupational injuries are significantly 
associated with various biomechanical factors such as manual 
machine handling [18,20,34], repetitiveness of work [14,19], 
awkward postures performing work [14,19]. Rajak et al. (2021) 
found that workers who were directly exposed to workplace were 
2.85 times (95% CI [1.62, 5.03]) higher in risk of injury than those 
intermittently exposed group [17]. Civil workers had a high risk 
of injury (6.6% vs. 17.2%. P = 0.001), and most of them were 
mechanical injuries, which may be due to a high rate of manual 
work using sharp tools and falls [34].

3.9 Occupational related factors
Nine studies identified long working hours [3,13,15,20,30,36,46, 
50,61] significant occupational factor to non-fatal occupational 
injury. Seven studies found that night shift workers were 
more likely chances of injuries than daytime workers 
[14,20,37,46,58,59,61]. In this regard, Ujwala et al. (2005) found 
that around 54.55% of the accidents in steel plant occurred 
during at night [21]. Thermal stress/heat stress at workplace 
[17,19,22], poor work environment (poor light arrangement and 
poor ventilation) [43,56,58] in the workplace were other major 
cause of injury. Therefore, it can be hypothesized that all the 
above four occupational-related factors are significantly related 
to the occurrences of non-fatal injury at workplace. 
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3.10 Workplace safety environment 
Eighteen studies found that less availability and low or no 
usage of PPE were high risks for non-fatal occupational injuries 
[12,14–17,20,22,36,37,43,46,50,60]. However, ignorance and 
inconvenience to wear to PPE are the major reported reasons 
for irregular use of PPE [19,40,50]. It is also reported that proper 
safety training [20,36,55], positive safety behaviour [20], hazard/ 
safety awareness [59] and availability as well as usage of safety 
equipment’s [20] are minimizing the occurrence of accident at 
workplace [18,36,37,55,56,59]. On their contrary, poor safety 
environment [37,56], neglect of safety precautions and lack 
of lack of safety and health training programs significantly 
associated with injury [14,19,20,37,56,59]. For example, Das et 
al. (2020a) in his study on brickfield workers, found that 91.5% of 
workers stated that no safety and health training programs have 
been provided by the company  [20].  

The complete explanation of each included study provided in 
Appendix Table 2. The summary of all contributing factors to 
non-fatal occupational injuries among male workers is presented 
in Appendix Table 3.
 

3.11. Causes of Injuries
Total nineteenth studies reported that fall from height/same level 
[6,13,15–17,19,19,20,31,41,43,45,46,48,51,54,57] and hit by 
falling object [6,13,16–19,31,41,43,45,46,48,51,53,57] are the 
most common mode of accident at workplace. Furthermore, 
struck by an object [14,18,31,43,45,48,51,53,54], fire/contact 
with hot metal [14,16,17,31,43,48,53,54], electrical injury 
[16,17,41,43,46,48,54], and wrong handling of machines [16–
18,21,31,48,51,53,54] are another most cited causes of non-
fatal injuries (Figure 6).
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Table 4. Proportion of injuries by body parts

Body	 Body part	 Number of	 Reference
part	 involved	 studies

Head	 Upper head	 12	 [6,11,17,20–22,31,45,46,51,54,58]
	 Eye	 12	 [11,17,18,22,29,36,41,42,46,53,57,59]
	 Ear	 1	 [17]
	 Nose	 2	 [6,46]
	 Neck	 9	 (6,14,17,19–21,35,48,49)
	 Face	 4	 [21,29,36,54]

Trunk	 Back	 5	 [6,17,19,20,46]
	 Chest	 5	 [11,17,46,51,57]

Upper	 Forearm	 5	 [19,21,31,36,58]
limb	 Arm/shoulder	 8	 [11,14,17–19,54,56,61]
	 Elbow	 3	 [18,19,22]
	 Wrist	 5	 [6,14,17,19,20]

Hand	 Finger	 13	 [6,11,14,17,18,20,22,29,45,56–58,62]
	 Wrist	 6	 [14,17,20,29,58]

Lower	 Pelvis	 2	 [46,56]
limb	 Hips/thigh/buttocks	 1	 [19]
	 Leg	 15	 [6,11,14,17,19,21,29,31,36,45,57,61]
	 Ankle	 8	 [6,14,19,20,54,56,57]
	 Knee	 4	 [6,17,19,31]
	 Toes	 2	 [6,20]
	 Feet	 8	 [11,14,17–20,22]
Note: Workers can have injuries to several body parts
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Figure 6. Number of studies describing causes of 
non-fatal occupational injury
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Figure 7. Number of studies describing type of 
non-fatal occupational injury 
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3.12 Type of injury
With regard to type of injuries, wounds/cut/bleeding (n=17), 
followed by burn/acid burn (n=17), fracture and dislocation 
(n=15), and sprain and strain (n=14) are found to be the most 
cited types of injuries (Figure 7). 

3.13 Body parts involved in the injuries
In this review we found that eye is the most affected portion of 
the body [11,17,18,22,29,36,41,42,46,53,57,59], followed by 
the upped head [11,17,20–22,31,45,46,52], leg [6,11,14,17,19,
21,29,31,36,45,57], hand finger [6,11,14,17,19,21,29,36,52,57] 
whereas ear [17], nose [6,46], pelvis [46] and hips/thigh/buttocks 
[20] very less observed (Table 6).  

4. Discussion
This systematic review examined the prevalence and associated 
risk factors of non-fatal occupational injuries among male 
workers from the study published between January 2000 and 
June 2023. We found that the prevalence of occupational 
injuries significantly varied across industries, ranging from 3.5% 
to 85.0%. The findings reported that pooled prevalence of non-
fatal occupational injuries among male workers was 34.58% 
(95% CI: 24.67, 45.22). However, our finding was lower than the 
study done in Ethiopia 40.39% and 46.78% [1,63] and Africa, 
57%  [64]. A high prevalence of injuries was reported in the 
workers engaged in manual labour such as coal mines/stone 
query (p:82.53%) [44], cement industry (p: 80.0%) [32], and 
metal and welding industry (p: 80.0%) [36] whereas relatively 
low prevalence was observed in the small size manufacturing 
industry such as garment manufacturing (p:4.60%) [50] and 
leather manufacturing (p:10.56%) [23] industry. The possible 
justifications for the variation in prevalence could be due to the 
scale (size) of the industry and the nature of work in the industry. 
The other possible reason for the differences in the prevalence 
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across the industry is the differences in knowledge and practices 
of occupational and safety equipment. By understanding the 
causes of injuries occurring, fall from height/same level and 
hit by falling object as the major cause of accidents.  and the 
most frequent type of injuries was wound/cut/bleeding, burn/
acid burn, followed by fracture and dislocation, sprain and strain, 
and contusions/ bruise. Also, most studies reported that the 
head injury (upper head and eye injury) were the most injured 
body parts. The synthesis of the findings clearly explained that 
numerous individual and occupational factors were associated 
with occupational injuries. However, age and work experience 
are the most investigated factors for occupational injury. We 
found that young male workers (under 25 years of age) are 
particularly vulnerable compared to the older age group. This 
finding is consistent with a previous meta-analysis explaining 
that young workers are at higher risk of non-fatal injury than 
old workers [65]. Younger workers were inexperienced, had 
less safety awareness, and engaged in risky work compared to 
older workers [6,11,17,46,48,57,59] and hence exposed to more 
injuries. However, we found mixed findings on the relationship 
between age, work experience, and non-fatal injury. A few studies 
reported that older workers with high experience have a higher 
chance of injuries than younger workers [32,56]. In contrast, some 
studies claim that younger workers with less experience have 
high rates of injuries [11,13,18,37,46,50,53]. The contradictory 
results between the studies may be due to different statistical 
approaches, study designs, or the effect of other confounding 
factors. However, there is a need for further study to get clarity 
on the results. The relationship between the educational status 
of workers and occupational injury was also consistent across 
studies. For instance, workers with higher education or technical 
education degrees had less chance of injury than workers without 
formal education. This finding aligns with an earlier systematic 
review, which identified that the level of education increases, 
and simultaneously, the occurrence of injury decreases [25,66]. 
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This review also found consistent evidence that substance 
use consumption of alcohol, smoking cigarettes, and chewing 
tobacco) as a major behavioural risk factor for occupational 
injury [12,17,19,20,20–22,22,23,41,45,46]. Moreover, potentially 
contributing psychological factors such as emotional instability, 
occupational stress, and sleep problems strongly correlate with 
occupational injuries. The findings related to sleep problems 
align with previous systematic reviews, and meta-analysis found 
that workers with sleep problems had a 1.62 times higher risk of 
injury than workers without sleep problems [67]. Our review also 
showed that workers who are highly satisfied with the existing 
working conditions and supervisors/co-workers' support have 
significantly decreased chances of workplace injuries [39,55,56]. 
A similar observation was also found in the recent systematic 
review on industrial workers, which mentioned that supervisors' 
and co-workers' support minimizes the prevalence of injury [25]. 
However, very few studies reported that conflict in organizations 
or families increases the chances of injury [19,20]. This study 
also revealed that workers most exposed to work-related injuries 
are those engaged in precarious employment (temporary, 
casual, or part-time workers), i.e., in informal employment, those 
working in small and medium-sized enterprises (SMEs). This 
study also revealed that unskilled workers had a higher risk of 
injuries than skilled workers. A previous study from Pakistan 
found similar findings, revealing that skilled workers were at the 
least risk of injury, while craft and related trade workers were 
at the greater risk [68]. Moreover, temporary workers have a 
higher risk of occupational injuries than permanent workers. In 
most cases, temporary employment often does not benefit from 
occupational health and safety services, and there are elevated 
rates of occupational injuries. To support this finding, Debala 
et al. (2022) found in their systematic review that workers with 
temporary employment and those not receiving safety training 
had 2.13 times higher chances of incurring occupational injuries 
[64]. 
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It is also important to note that long working hours were prominent 
factors associated with non-fatal occupational injuries. A large 
number of studies reported that workers who were engaged 
in working more than eight hours per day were at higher risk 
of being injured than those who were engaged for less than or 
equal to eight hours per day [12,13,15,17,23]. To support this 
findings, WHO/ILO Joint Estimates of the Work-related Burden 
of Disease and Injury, 2000-2016: Global Monitoring Report 
(2021) also explained that long working hours (≥ 55 hours per 
week) was major risk factor for the largest number of attributable 
(744 924 deaths; 95% UR: 705 519–784 329) deaths in the 
workplace [69]. 

The physical work environment is an additional crucial factor 
directly associated with non-fatal injury. The poor physical 
environment in the workplace (poor lighting, limited space, high 
temperature) was also considered to be necessary, particularly 
in the mining and iron and steel industry [17,18,21,22,29]. 
Interestingly, it has been seen that compared with other 
occupational factors, the physical work environment was a less 
focused factor. Availability and usage of PPE was another risk 
factor associated with non-fatal occupational injury. Most of 
studies statistically proved that non-fatal occupational injury 
was significantly lower among workers using PPE compared to 
their counterparts [17,18,22,53,55,60]. This finding was also in 
line with findings of a previous systematic review conducted in 
Ethiopia by Ashuro et al. (2021), which identified that workers 
who use PPE were 2.32 times less likely to have a work-related 
injury than workers who did not use PPE [63]. Almost every 
study recommended safety training, safety awareness, and a 
safe work environment to reduce accidents and injuries in the 
workplace. However, significantly fewer studies examined the 
status of safety management practices and training of workers 
in different industries. 
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5. Conclusions
This systematic review and meta-analysis summarized the all-
relevant studies in recent twenty-two years reported the non-fatal 
occupational injuries among male workers and their risk factors 
in India. It demonstrates that the prevalence of injuries among 
male workers varies by industry type and job characteristics. It 
also identified important contributing risk factors for non-fatal 
occupational injury, such as young age, lack of work experience, 
substance use, sleep disturbance, nature of work, long working 
hours, working at night, less availability, and low or no usage of 
PPE and lack of OHS knowledge and awareness. 

Furthermore, our finding shows that young workers are high-
risk groups, which calls for prioritization of these segments 
of workers. Therefore, comprehensive occupational health 
strategies are needed to protect young workers. Other risk 
factors, such as substance use, cause a significant number 
of non-fatal occupational injuries. It is observed that due to 
continuous substance use, few workers may avoid work-
related safety precautions and take greater work-related 
risks. However, the proportion of non-fatal injuries caused by 
substance use is relatively small. The findings emphasize a 
need to develop strategies to make workers aware of the harmful 
effects of substance use. Moreover, our findings highlight that 
occupational stress increases the chances of injuries in the 
workplace. Therefore, assessing job stress at the workplace 
and counselling workers at regular intervals is very important for 
reducing occupational stress at the workplace. Special attention 
is required for workers associated with the construction and 
manufacturing industry as the number of injuries at these sites 
was high compared to other working sites. Workers engaged 
in manual tasks and contractual or temporary work were also 
high-risk groups. Lastly, improving occupational safety, regularly 
using PPE, and health management in every working site are 
needed to improve safety practices in the workplace.
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In conclusion, multiple risk factors increased the occurrence 
of non-fatal injuries. To minimize this prevalence of non-fatal 
occupational injuries, the concerned authorities must give 
special attention to all the identified factors.

6. Strengths and limitations 

The review research has comprehensive search strategies and 
an in-depth methodological quality make this study more reliable. 
Also, the current study estimates the pooled prevalence rate 
of non-fatal injury among male workers, which was previously 
unavailable in any studies conducted in India. This review 
has several limitations. First, although this review focused on 
synthesizing medium to high quality observational studies, it is 
also possible that some of the estimates were inflated because 
of measurement biases in the assessment of risk factors and 
outcomes. Second, the majority of the studies included in this 
review were cross-sectional in nature as a result, the prevalence 
of injury might be affected by other confounding variables, which 
was not measured in the reported risk factors. Also, we did not 
report findings on long-term outcomes of occupational injury, 
such as work disability, working days lost, and economical loss, 
as only a few studies presented this information. Third, few 
relevant studies were excluded from the study because of not 
provided the gender distribution of injury and we were unable to 
identified the actual prevenances of injury among male workers, 
hence we excluded this type of study.

7. Implications and future directions
The findings from this systematic review recommend that 
future research must be conducted on association between 
work characteristics and occupational injury to provide a more 
complete picture of the epidemiology of occupational injury 
among workers. Moreover, most studies included in the present 
review were cross-sectional; there is a great need for cohort or 
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intervention studies, which would also allow establishing the 
causal link with higher confidence. Future studies are needed 
to confirm whether social climate of the workplace will have a 
potential to improve occupational injury prevalence. There is a 
need to further explore the preventative measurement for non-
fatal injury within and across the industry. Gender analysis in 
occupational injury is very less explored.
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