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Abstract

Occupational health and safety (OHS) malpractices may increase the risk of occupational
injuries and are a significant public health problem in the iron and steel industries, often
leading to disability and death. Information on OHS practices related to occupational
injuries in the iron and steel industries is limited in many countries. This study aimed to
assess OHS practices in relation to occupational injuries among workers in the iron and steel
industries in Tanzania. A cross-sectional study was conducted among 321 production line
workers. Data were collected through interviews, using a structured OHS questionnaire
and the modified International Labour Organization (ILO) injury assessment tool. A total
of 209 workers had experienced an occupational injury in the past year. According to
univariate regression analyses, the safety practice variables ‘safety inspections” and “use
of personal protective equipment” were significantly associated with occupational injury.
However, after adjusting for sociodemographic and organizational factors, including years
of work experience, work section, daily working hours, and shift work, these associations
were no longer statistically significant. Working in the rolling mill, having less than
four years of work experience, working more than 10 h per day, and performing shift
work were significant predictors of occupational injuries. These factors attenuated the
associations between safety practices and occupational injuries. The severity of injuries was
found to be related to the accessibility of PPE. The findings suggest that work experience
and organizational characteristics play a critical role in shaping occupational injury risk,
highlighting the need for multifaceted interventions that integrate effective safety practices,
work experience and organizational measures to improve worker safety in Tanzania’s iron
and steel industry.

Keywords: iron and steel industry; occupational injury; occupational health and safety
practices; Tanzania

1. Introduction

The iron and steel industry is among the most crucial global sectors, serving as a back-
bone for construction, infrastructure development, and manufacturing. Steel consumption
is widely recognized as an indicator of economic growth, with the industry contributing
to about US$8.2 trillion of the global economy, equivalent to 10.7% of the global GDP,

Safety 2026, 12, 101

https:/ /doi.org/10.3390/safety12040101


https://crossmark.crossref.org/dialog?doi=10.3390/safety12040101&domain=pdf&date_stamp=2026-08-03
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/safety
https://www.mdpi.com
https://orcid.org/0000-0002-0435-3124
https://orcid.org/0000-0002-9712-2375
https://orcid.org/0000-0002-3104-8176
https://doi.org/10.3390/safety12040101

Safety 2026, 12, 101

20f 18

and employing about 6 million people worldwide [1]. In Tanzania, this sector employs
approximately 14,889 workers and continues to expand due to increasing demand driven
by infrastructure development, industrial growth, and rapid urbanization [2].

The iron and steel industry is associated with a wide range of occupational hazards.
Workers are exposed to risks such as loud noise, vibrations, extreme temperatures, working
in confined spaces, slips, trips, and falls, falling objects, electric shock, burns from molten
metal, unguarded machinery, fires, and explosions [3].

Occupational injuries remain a major public health concern worldwide. According to
the International Labour Organization (ILO), an occupational injury refers to any personal
injury, disease, or death resulting from an occupational accident [4]. A systematic review
conducted across fifteen countries reported a pooled prevalence of 55% of occupational
injuries among iron and steel workers [5], which is higher than estimates reported in other
sectors, including small-scale industries in Sub-Saharan Africa, with a pooled prevalence
of 53.2% [6].

The provision of a safe and healthy working environment is a fundamental right and
a key principle in occupational health [7]. A safe and healthy working environment can be
achieved if OHS measures are implemented effectively within the workplace. OHS practices
encompass several interrelated components, including the presence of safety policies, use
of personal protective equipment (PPE), regular safety inspections, risk assessment, health
surveillance, and safety training programs [8].

Previous studies have demonstrated the importance of these components in reducing
occupational injuries. For example, the availability and enforcement of OHS policies have
been associated with improved safety outcomes and reduced injury rates [9]. Similarly,
safety training and on-the-job education have been shown to significantly reduce occu-
pational accidents by improving workers” awareness and preventive behaviors [10,11].
Regular safety inspections play a critical role in identifying hazards and ensuring compli-
ance with safety standards [12,13]. In addition, the consistent use of PPE has been reported
to lower the risk of injuries in various industrial settings significantly [14-16]. Medical
examinations, including pre-employment and periodic assessments, also contribute to early
detection of health risks and support preventive strategies [17,18].

Although these studies highlight the importance of individual OHS components, most
existing research has focused on specific aspects of OHS practices or on sectors other than
the iron and steel industry [19]. In Tanzania, research on OHS practices remains scarce.
Existing studies have primarily focused on general OHS conditions [20], and the few that
have studied specific sectors such as construction and agriculture often reported low levels
of OHS implementation [21,22]. A study conducted in a sugarcane factory examined
selected OHS components and their relationship with occupational injuries, but did not
comprehensively assess the relative contribution of different OHS practices [23].

Therefore, there is a need for comprehensive empirical evidence for a better under-
standing of how various OHS practices interact and contribute to the prevention of occupa-
tional injuries in the iron and steel industry. Such information is essential for designing
effective workplace interventions and improving occupational safety in this high-risk sector.
This study aimed to assess OHS practices and examine their association with occupational
injuries among workers in the iron and steel industries in Tanzania.

The conceptual framework of the study is shown in Figure 1. The figure shows the
tentative relationship between the variables. Occupational injuries (dependent variable)
might be influenced by OHS practices such as the implementation of health and safety
policies, safety inspection, training, PPE use, incident reporting, accident investigation, pre-
employment and periodic medical examination. However, the occurrence of occupational
injuries may also be affected by socioeconomic and organizational factors (Figure 1).
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Figure 1. Conceptual framework of occupational health and safety practices related to occupational
injuries.

This paper is organized as follows: Section 1 is the Introduction; Section 2 presents the
materials and methods; Section 3 describes the results; Section 4 provides a discussion; and
Section 5 concludes the study.

2. Materials and Methods
2.1. Study Setting and Design

This cross-sectional study was conducted from July 2022 to September 2023 in Dar
es Salaam and the coastal (Pwani) regions of Tanzania. These two regions were selected
due to the availability of a large number of iron and steel factories, relative to other regions
of Tanzania. Four factories were randomly selected from a list of iron and steel industries
provided by the Occupational Safety and Health Authority in Tanzania. Two industries
were located in Dar es Salaam and two in the Coastal region. One industry initially hesitated
to join the study, but finally decided to participate. This made the study period longer
than originally planned. We do not know the reasons why that industry was reluctant
to participate.

2.2. Sample Size

This study was part of a larger investigation concerning occupational injuries in the
iron and steel industry. The sample size was determined using Open Epi software (Open
Source Statistics for Public Health, Sullivan K.M., Emory University, 2007) for estimating a
single population proportion. Assuming a prevalence of occupational injuries of 33% based
on a previous study conducted in Addis Ababa, Ethiopia [24], a 95% confidence level, and a
margin of error of 5%, the calculated sample size was 381. To reduce selection bias, four fac-
tories were randomly selected from a list of registered iron and steel factories obtained
from the Tanzanian Occupational Safety and Health Authority (OSHA). The four selected
factories have the following similarities: registered with the Tanzanian OSHA, more than
50 permanent employees, and similar steel production processes. They differ in their years
of operation, production capacity, and workforce size. The manufacturing process in these
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factories was divided into two main, separate sections: the furnace and rolling mill sections.
Details regarding the process are provided in a previous publication [25].

A total of 381 production line workers from four iron and steel factories were invited
to participate in the study, with the sample proportional to the number of workers in the
production line of each factory. Industry A had 125 workers in the production line, and we
randomly selected 99 participants from this group. Similarly, industry B had 76 production
workers, and 60 workers were randomly selected; industry C had 116 production workers,
and 92 were randomly selected; and industry D had 165 workers, and 130 were randomly
selected. Among the 381 selected, 321 participants provided informed consent to participate
and were included in the final analysis (Figure 2). We do not know why some workers did
not consent to participation in the study. However, this low response rate was only seen in
industry D, which was also the industry that hesitated to participate.

24 iron and steel industries in
Dar es Salaam and Pwani

1

4 industries were randomly selected |

Industry A Industry B Industry C Industry D
125 76 116 165

| l | ]
|

I Sample size 381 |
1 |
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|

99 Participated

Industry A Industry B
99 Invited 60 Invited
Industry A Industry B

60 Participated

Industry C Industry D
92 Invited 130 Invited
Industry C Industry D

92 Participated

70 Participated

Figure 2. Sampling strategy and recruitment.

2.3. Data Collection Tool and Procedures

A structured questionnaire modified from an ILO manual on methods for collecting
occupational injuries statistics from household surveys and establishment surveys [4] was
used to obtain information on occupational injuries. The structured OHS questionnaire
was used to measure OHS practices. The questionnaire was originally in English and was
translated into Swahili and subsequently translated back from Swahili to English. Before
the actual data collection, a pre-test was conducted in 2022, where 20 workers from another
factory not participating in the present study completed the questionnaire, and a few minor
corrections were made afterwards. A few questions needed clarification, with more words
included in the explanations. For instance, the question ‘Do you work shifts’ was changed
to ‘Do you have a shift work schedule’. A research assistant with a bachelor’s degree
in sociology, who had experience with data collection, was trained to collect the data by
interviewing each worker. The data were collected by the principal investigator and the
research assistant, and the interviews took place at the worksite, in a private room during
working hours. The research assistant reported and discussed the data collected daily with
the principal investigator throughout the data collection period.
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2.4. Sociodemographic and Organizational Factors

The questionnaire included the following socio-demographic variables: age and
education level. In addition, the workers were asked for their number of working years
(1-4 years or above 4 years), working hours per day (<10 h and above 10 h), shift work
(daytime work only or work including night shifts) and work section.

2.5. Measurement of Occupational Injuries

The presence of occupational injuries in the past year among iron and steel industry
workers was the outcome variable. Occupational injuries were specifically defined for
the participants as all accidents that had caused a personal injury at the workplace or
elsewhere, while the worker was carrying out business for the employer [4]. To be defined
as an occupational injury, the injury must have caused the worker to be unable to work
(incapacitated) for at least one day in addition to the day of the accident [4]. The following
two questions were asked to identify occupational injuries:

(1) Have you ever been injured in an occupational accident that occurred in the last
12 months?

(2) Did any of the injuries you experienced in the last 12 months result in you being absent
from work, or unable to work, for at least one day, apart from the day of the accident?

These questions were answered YES or NO. Both questions needed to be answered
YES for the event to be registered as an occupational injury. In case of severity, we asked the
worker to describe the number of workdays lost due to the most recent occupational injury.
Injuries resulting in three or fewer days lost were classified as minor injuries, while those
leading to more than three days lost were classified as serious injuries. This classification
was based on definitions provided by the ILO and the Tanzania OSHA Act on accident
notification and recording [9,25].

2.6. Measurement of Occupational Health and Safety Practices

The OHS practices were measured by using questions developed through an extensive
review of relevant regulatory and empirical sources. These included the Tanzania Occupa-
tional Safety and Health Act of 2003 [26], a performance audit report on the management
of OHS in Tanzania, the status of OHS and related challenges in the expanding economy of
Tanzania [20], and a survey on the implementation of the OHS Act at an academic hospital
in Johannesburg [27]. Based on this review, questions were formulated to capture key
dimensions of OHS practice within the workplace. Respondents were asked the following
questions: 1. Does your workplace have a written OHS policy? 2. Do safety officers and
safety supervisors at your workplace carry out safety inspections at regular intervals to
detect hazards? 3. Do you use PPE? 4. Is the use of PPE appropriate for your job task? 5. Is
personal protective equipment easily accessible? PPE was defined as equipment used to
prevent or minimize exposure to hazards. 6. Have you received any on-the- job training
related to your job? 7. Did your employer provide you with comprehensive training on
health and safety issues? 8. Do you have an effective accident reporting procedure that is
known by all employees? 9. Are all accidents investigated in a timely manner to improve
safety in the workplace? 10. Is a pre-employment physical examination offered by your
employer? 11. Does your employer provide periodic health examinations? All questions
were answered YES or NO. The items of the questionnaire used were reliably tested, with a
Cronbach’s alpha of 0.850.

2.7. Data Analysis

The collected data were cleaned by checking for duplicates, missing values, and out-
of-range values using frequency distributions, descriptive statistics, and cross-tabulations.
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Any discrepancies were corrected, followed by coding and analysis using IBM Statistical
Package for Social Sciences (SPSS), version 27. Continuous variables were described using
mean and standard deviation (mean; SD), and categorical variables were described based
on proportion (%). Chi-square tests were used for comparisons of categorical variables. The
significance level was set to be lower than or equal to 0.05. Binary and multivariate logistic
regression analyses were performed to assess the potential determinants of occupational
injuries, and adjustments were performed for age, education, work experience, work
section, daily working hours, and shift work.

2.8. Ethics

Ethical approval was obtained from the Muhimbili University of Health and Allied
Science institutional review board on 31 March 2022 with approval number MUHAS-REC-
03-2022-1061. Permission letters were provided by all managers of the selected factories
and were distributed to the workers. All participants gave their written consent before any
interviews were performed, and confidentiality regarding their information was maintained.
This study was performed in accordance with the Declaration of Helsinki.

3. Results
3.1. Description of Study Participants

Of the 381 invited workers, 321 (84%) participated in the study. All participants were
male; no female workers were engaged in any of the production line activities during the
study period. The mean age of the participants was 32 (£8) years. Most workers had
completed secondary education (53%). The majority work in rolling mills (56.7). About
(76.3%) had less than or equal to four working years. Many of the iron- and steelworkers
(76%) worked for more than 10 h per day, and 42.7% of the workers had a daytime shift work
schedule. This study is a part of a larger project, and details regarding the study population
have been described in a previous paper about occupational injury prevalence [26]. The
prevalence of occupational injuries was 209 (65.1%) (Table 1).

Table 1. Occupational health and safety practices among workers in the production line (n = 321).

Safety Practice Variable Frequency Percent

Does your workplace have a written occupational health and safety policy?

Yes 111 34.6
No 210 65.4
Do safety officers and safety supervisors at your workplace carry out safety

inspections at regular intervals to detect hazards?

Yes 130 40.5
No 191 59.5
Do you use personal protective equipment (PPE)?

Yes 187 58.3
No 134 41.7
Is the use of personal protective equipment appropriate for your job task?

Yes 138 43
No 183 57
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Table 1. Cont.

Safety Practice Variable Frequency Percent

Is personal protective equipment easily accessible at your workplace?

Yes 153 47.7
No 168 52.3
Have you received any on-the-job training related to your job?

Yes 202 62.9
No 119 37.1
Has your employer provided you with comprehensive training on health and

safety issues?

Yes 174 54.2
No 147 45.8
Do you have effective accident reporting procedures at your workplace that

are known for all employees?

Yes 253 78.8
No 68 21.2
Are all accidents at your workplace investigated in a timely

manner to improve safety?

Yes 251 782
No 70 21.8
Does your employer offer pre-employment physical examinations?

Yes 74 23.1
No 247 76.9
Does your employer provide periodic health examinations?

Yes 17 5.3
No 304 94.7

3.2. Occupational Injuries and Safety Practices

A total of 209 (65.1%) had experienced injuries that restricted them from working for
at least 1 day, fulfilling the definition of occupational injury. Comparing safety practices
among workers who had experienced an occupational injury in the past year and those
who had not, univariate regression analyses showed that failure of safety officers and safety
supervisors to conduct regular safety inspections to identify hazards (OR = 1.6, 95% CI:
1.02-2.59, p = 0.040) and lack of PPE use (OR = 1.8, 95% CI: 1.08-2.83, p = 0.021) were signif-
icantly associated with occupational injury (Table 2). Adjusting for the sociodemographic
variables age and education did not change these results, but when adjusting for working
years and the organizational variables (working hours, work section, and shift work), the
associations between safety practices and injuries were no longer statistically significant.
After adjustment, working years (AOR = 1.98, 95% CI: 1.05-3.73, p = 0.035), working hours
(AOR =2.7,95% CI: 1.52-4.83, p < 0.001), and shift work (AOR = 1.87, 95% CI: 1.06-3.27,
p = 0.030) became independent predictors and modified the effect of safety inspection and
PPE use on occupational injuries (Table 2).
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Table 2. Logistic regression on occupational injury and occupational health safety practices among
workers in the production line (n = 321).

Variables Occupational Injury OR (95%CI)  p-Value AOR (95%CI) p-Value
Yes No
Safety practice variables no (%) no (%)

Does your workplace have a
written occupational health

and safety policy?
Yes 73 (65.8) 38 (34.2) ref -
No 136 (64.8) 74 (35.2) 096 0.858 -
' ' (0.59-1.55) ’
Do safety officers and safety
supervisors carry out safety
inspections at regular intervals
to detect hazards?
Yes 76 (56.8) 54 (43.2) ref ref
1.63 1.49
No 133 (70.4) 58 (29.6) (1.02-2.59) 0.040 (0.86-2.57) 0.158
Do you use personal protective
equipment (PPE)?
Yes 112 (59.9) 75 (40.1) ref ref
1.76 1.55
No 97 (72.4) 37 (27.6) (1.08-2.83) 0.021 (0.87-2.74) 0.134
Is the use of PPE appropriate
for your job task?
Yes 83 (60) 55 (40) ref
1.46
No 126 (69) 57 (31) (0.92-2.33) 0.106
Is the personal protective
equipment easy
accessible?
Yes 96 (62.7) 57 (37.3) ref -
N 113 (67.3) 55 (32.7) 122 0.397 -
© : : (0.77-1.93) :
Are there on-the-job trainings?
Yes 132 (65.3) 70 (34.7) ref -
N 77 (64.7) 42 (35.3) 097 0.907 -
© : : (0.61-1.56) :
Did your employer provide
you with comprehensive
training on health and safety
issues?
Yes 117 (67.2) 57 (32.8) ref -
No 92 (62.7) 55 (37.3) 082 0.383 -
' ’ (0.51-1.29) ’
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Table 2. Cont.

Variables Occupational Injury OR (95%CI)  p-Value AOR (95%CI) p-Value
Yes No

Do you have effective incident
reporting procedures that is
known for all

employees?
Yes 161 (63.6) 92 (36.4) ref -
N 48 (70.6) 20 (29.4) 1.37 0.287 -
© : : (0.77-2.45) :
Are all accidents investigated
in a timely manner to improve
safety in the workplace?
Yes 162 (64.5) 89 (35.5) ref -
1.12
No 47 (67.1) 23 (32.9) (0.64-1.97) 0.686 -
Are pre-employment physical
examinations offered by your
employer?
Yes 53 (71.6) 21 (28.4) ref
No 156 (63.2) 91(36.8) 0.7 (0.39-1.19) 0.182
Does your employer provide
periodic health examinations?
Yes 13 (76.5) 4 (23.5) ref -
N 196 (64.5) 108 (35.5) 0-56 0.319 -
© ' ' (0.18-1.76) ‘
Sociodemographic variables
Age group
18-30 117 (65.4) 62 (34.6) ref ref
0.96
31-44 69 (64.4) 38 (35.6) (0.58-1.59) 0.880
>45 23 (65.7) 12 (34.3) 102 0.968
= ' ‘ (0.47-2.18) ‘
Education
N being in school 12 (63.2) 7 (36.8) 094 0.908
ever being in schoo . . (0.35-2.5) .
Pri hool 86 (64.7) 45 (35.3) 1.08 0.762
rimary schoo . . (0.67-1.74) .
Secondary school and above 111 (65.7) 60 (34.3) ref ref
Working years
0.50 1.98
<4 years 169 (69) 76 (31) (0.30-0.85) 0.010 (1.05-3.73) 0.035
>4 years 40 (52,3) 36 (47.7) ref ref
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Table 2. Cont.

Variables Occupational Injury OR (95%CI)  p-Value AOR (95%CI) p-Value
Yes No
Organizational variables
Section
Furnace 81 (58.3) 58 (41.7) ref ref ref ref
. . 1.56 1.56
Rolling mill 128 (70.3) 54 (29.7) (0.07-2.70) 0.025 (0.93-2.65) 0.095
Working hours per day
<10h 38 (49.4) 39 (50.6) ref ref ref
2.40 2.71
>10h 171(70.1) 73 (29.9) (1.42.4.06) 0.001 (152.4.83) 0.001
Shift work
0.60 1.87
Yes 129 (70.1) 55(29.9) (0.38-0.95) 0.030 (1.06-3.27) 0.030
No 80 (58.4) 57 (41.6) ref

OR = Odds ratio; AOR = adjusted odds ratio, adjusted for age group, education level, section, working hours, and
shift work; 95% CI = 95% confidence interval.

3.3. Occupational Health and Safety Practices

Overall, 65.4% of the workers reported that their workplace did not have a written
OHS policy (Table 1). In addition, only 58.3% of the workers reported using PPE. Most
respondents (78.8%) indicated that an effective incident reporting procedure was in place
and known to all employees. Among the respondents, 76.9% reported that their employer
did not provide a pre-employment physical examination, while 94.7% reported that no
periodic health examinations were offered.

3.4. Occupational Injury Severity and Safety Practices

Among the 209 workers who had experienced occupational injuries, 135 (64%) reported
minor injuries (injuries resulting in three or fewer workdays lost), and 74 (33.4%) reported
serious injuries (with more than three days lost). Based on a univariate analysis, we found
an association between the severity of the injury and the positive answers to this question
on safety practice ‘Is the use of PPE appropriate for your job task” (Table 3). This finding
was also significant after adjusting for age group, education level, working years, working
hours, section, and work shift.

Table 3. Occupational injury severity and occupational health safety practices among workers in the
production line (n = 321).

. . Severity of Occupational OR AOR
Safety Practice Variable Injury—No (%) (95%CI) p-Value (95%CI) p-Value
1-3 Days Lost >3 Days Lost
Does your workplace have a
written occupational health
and safety policy?
Yes 47 (64.4) 26 (35.6) ref ref ref ref
0.99 0.61
No 88 (64.7) 48 (35.3) (0.54-1.79) 0.963 (0.26-1.33) 0.211
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Table 3. Cont.
. . Severity of Occupational OR AOR
Safety Practice Variable Injury—No (%) (95%CI) p-Value (95%CI) p-Value
1-3 Days Lost >3 Days Lost

Do safety officers and safety

supervisors carry out safety

inspections at regular intervals

to detect hazards?

Yes 48 (63.2) 28 (36.8) ref ref ref ref
0.90 0.68

No 87 (65.4) 46 (34.6) (0.50-1.63) 0.743 (0.32-1.41) 0.298

Do you use PPE?

Yes 68 (60.7) 44 (39.3) ref ref ref
0.69 0.86

No 67 (69) 30 (31) (0.39-1.23) 0.208 (0.44-1.70) 0.673

Is the use of PPE appropriate

for your job task?

Yes 47 (56.6) 36 (43.4) ref ref ref
0.56 0.36

No 88 (69.8) 38 (30.2) (0.32-1.00) 0.052 (0.15-0.85) 0.019

Is personal protective

equipment easy

accessible?

Yes 62 (64.6) 34 (35.4) ref ref ref ref
0.99 2.26

No 73 (64.6) 40 (35.4) (0.57-1.77) 0.998 (0.85-6.04) 0.104

Are there on-the-job trainings?

Yes 86 (65.2) 46 (34.8) ref ref ref ref
1.07 0.98

No 49 (63.6) 28 (36.4) (0.59-1.92) 0.825 (0.42-2.30) 0.966

Did your employer provide

you with comprehensive

training on health and safety

issues?

Yes 79 (67.5) 38 (32.5) ref ref ref ref
1.34 0.83

No 56 (60.9) 36 (39.1) (0.76-2.36) 0.319 (0.33-2.10) 0.694

Do you have an effective

incident

reporting procedure that is

known by

all employees?

Yes 100 (62.1) 61 (37.9) ref ref ref ref
0.61 0.85

No 35(72.9) 13 (27.1) (0.30-1.24) 0.172 (0.18-4.02) 0.836
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Table 3. Cont.
. . Severity of Occupational OR AOR
Safety Practice Variable Injury—No (%) (95%CI) p-Value (95%CI) p-Value
1-3 Days Lost >3 Days Lost

Are all accidents investigated

in a timely manner to improve

safety in the workplace?

Yes 101 (62.3) 61 (37.7) ref ref ref ref
0.63 0.51

No 34 (72.3) 13 (27.7) (0.31-1.29) 0.209 (0.11-2.25) 0.372

Are pre-employment physical

examinations offered by the

employer?

Yes 37 (69.8) 16 (30.2) ref
1.37 0.83

No 98 (62.8) 58 (37.2) (0.70-2.68) 0.359 (0.63-5.35) 0.268

Does your employer provide

periodic health examinations?

Yes 7 (53.8) 6 (46.2) ref ref ref ref
0.62 0.41

No 128 (65.3) 68 (34.7) (0.20-1.92) 0.406 (0.09-1.82) 0.241

OR = Odds ratio, AOR = adjusted odds ratio, adjusted for age group, education level, section, working hours, and
shift 95% CI = 95% confidence interval.

4. Discussion

This study aimed to assess OHS practices in relation to occupational injuries among
workers in the iron and steel industry. The findings revealed inadequate implementation
of OHS practices in this sector. The safety practice variables ‘safety inspections” and ‘use
of personal protective equipment’ were significantly associated with occupational injury
in univariate analyses. However, after adjusting for work experience and the organiza-
tional factors ‘work section’, ‘daily working hours’, and ‘shift work’, these associations
were no longer statistically significant. Injury severity was associated with the variable
appropriateness of PPE.

We found that about 65.4% of workers reported the absence of a written OHS policy
in their workplace. Although Tanzania’s Occupational Health and Safety Act No. 5
of 2003 in Section 96, states that “Every employer who has more than four employee
in his employment in any factory shall have the duty to prepare a written policy on
the protection of health and safety of employees and description of the organization
for the implementing the policy and also require to distribute the copy of policy and
guideline to all employees” [26], this was not implemented. OHS policy is a statement
written by an employer describing the employer’s commitment to protecting the health
and safety of employees and the public. The assessed iron and steel factories of the
present study failed to implement this requirement. This failure undermines the efforts
to uphold general OHS standards at the workplace. An effective OHS policy is essential
as it informs the workers about potential hazards and outlines preventive measures to
reduce the risk of injury. It also ensures that employees receive proper training, safety
equipment, and other resources necessary for safe work practices. The absence of an
OHS policy may significantly increase the risk of occupational accidents and injuries to
workers, while also reflecting weak law enforcement. However, in the present study,
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no clear relationship was found between having a safety policy and occupational injury.
This was unexpected, and we do not know the reason for this finding. For instance, in a
study conducted in two Canadian provinces, where they reported that 50.3% of workers
who experienced policy and procedure vulnerability reported a physical injury in the
preceding 12 months compared with just 10.3% of those who were not vulnerable and had
a supportive supervisor [13].

Regarding safety inspection, this study found that 59.5% of workers reported that
safety officers and safety supervisors did not carry out safety inspections at regular in-
tervals to detect hazards, and among them, 70.4% had been injured. These findings are
consistent with those reported in a study conducted in South Africa, which revealed that
failures in supervision, including the failure to ensure routine inspections, indicate an
ineffective safety culture within the railway industry and may contribute to increased
accident rates [12]. In many workplaces, internal inspections are not performed until after
an accident has occurred, and it makes them reactive rather than preventive. In some
industries, inspections are conducted only a few days before OSHA visits, primarily for
compliance purposes. However, inspections should be proactive in nature, focusing on the
prevention of accidents and occupational illnesses, as well as on promoting effective OSH
management practices [28]. When inspections are not conducted effectively, workplace
hazards may remain undetected, necessary corrective action may be delayed, and the
risk of occupational injury may increase. Therefore, to reduce accident rates, industries
need to shift from a reactive approach to a proactive safety culture. By doing so, they can
significantly enhance workplace safety, protect their employees, and reduce the likelihood
of costly accidents and regulatory penalties.

The majority of workers who did not use PPE had experienced injuries relative to their
counterparts who used PPE. This finding is consistent with previous empirical evidence,
which collectively reported that inadequate utilization of PPE constitutes a risk factor for
occupational injuries [5,15,29]. Among the factors reported by workers as barriers to PPE
utilization was limited accessibility. About 63.1% of participants reported that PPE was
not easily accessible and consequently did not use it. This finding aligns with a study
conducted in Ethiopia, where 40.9% of non-users cited unavailability as the reason for not
wearing PPE [14]. Furthermore, among workers who reported the PPE as inappropriate
for their job task, about 82.1% did not use PPE. This result is consistent with a study from
Egypt, which reported that 40.6% of workers reported not using PPE, and among their
reasons was the poor fit of the PPE [16]. For PPEs to be effective in accident prevention,
they have to be readily available, accessible, and appropriately fitted.

Regarding training, about 45.8% of the respondents in our study stated that their em-
ployer did not provide comprehensive training on health and safety issues, and 92 (62.7%)
of them had experienced an occupational injury. Our findings are supported by a qualita-
tive investigation examining occupational injury causes and preventive countermeasures
in manufacturing companies conducted in Iran. This Iranian study reported that a lack of
safety training courses can contribute to occupational injuries [30]. Likewise, in a study con-
ducted in the USA’s dairy product manufacturing industry, about 24% of the respondents
reported that lack of training or knowledge is a reason for the high number of occupational
injuries in their workplace [31]. Safety training is a very important aspect of a workplace,
since it enables the worker to identify occupational hazards and increase their awareness
about adverse health effects from hazardous substances and makes the worker eager to
adhere to the safety rules and regulations available in the workplace, such as proper use of
PPE, and thus ultimately decreasing the risk of occupational injury [11].

Pre-employment and periodic physical examination are neglected in the iron and
steel industry, with 76.9% of the respondents reporting that their employer did not offer a
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pre-employment physical examination, and 94.7% reporting that their employer did not
provide a periodic health examination. Pre-employment medical examinations are essential
for evaluating a worker’s capacity to perform job tasks without posing a risk to their own
or others” health [17]. The absence of such assessments may result in the recruitment of
employees with pre-existing medical conditions, who may then be exposed to multiple
hazardous substances typical in the iron and steel industries, potentially exacerbating
their conditions. Furthermore, the lack of pre-employment examinations can complicate
compensation processes, as it becomes difficult to establish causality or provide evidence
that a particular condition is work-related. One of the barriers to pre-employment and
periodic examinations was their high costs [18].

Workers in the rolling mill section were more affected by occupational injuries com-
pared with those in the furnace section, and this can be due to the moving rollers and
conveyors, sharp objects, and physically demanding tasks, which increase the risk of occu-
pational injuries. The finding is consistent with a study conducted in Bishoftu, Ethiopia,
that reported a 12-month prevalence of 54.2% among workers in a rolling mill [32]. In
our present study, we found that work section was initially associated with occupational
injuries in the univariate analysis, but this association disappeared after adjustment for
work experience, working hours, and shift work.

We found that work experience, working hours, and shift work were significantly as-
sociated with occupational injury and attenuated the effect of not using PPE and the failure
of safety officers and safety supervisors to carry out safety inspections. Less experienced
workers may have a shortage of skills in hazard identification or proper use of PPE and
have less knowledge of safety procedures. This finding is consistent with those from other
studies conducted in industrial settings, which found that work experience is the main
determinant of occupational injuries [33-36]. Furthermore, a previous study from the USA
revealed that workers with more job experience have higher levels of perceived health and
safety skills [34].

Similarly, exposure to long working hours may increase fatigue, which is connected
to reduced alertness, impaired decision-making, and diminished concentration and mem-
ory. Long working hours may also promote risk-taking behavior and ultimately reduce
adherence to safety practices [37], thereby increasing the risk of occupational injuries at the
workplace. This finding has been reported in other studies demonstrating the impact of
long working hours on occupational injuries [38,39]. Furthermore, shift work, particularly
night shifts, can disrupt circadian rhythms, impair sleep quality, and increase fatigue. These
effects may reduce the concentration, alertness, cognitive performance, and reaction time of
the workers, thereby increasing the risk of occupational accidents and injuries. Our present
finding is in line with a systematic review and meta-analysis, which found that night shift
work has a higher impact than other factors in the occurrence of occupational injuries in the
iron and steel industry [5]. Although non-use of PPE and the failure of safety officers and
supervisors to carry out safety inspections were not statistically significant after adjustment
for working hours, their effects on occupational injuries should not be overlooked. Their
odds ratios remained above 1, indicating that they may still function as risk factors for
occupational injuries. Therefore, these findings suggest that effective occupational injury
prevention strategies should integrate both safety practices and work experience programs,
such as comprehensive orientation, mentoring, and training to enhance familiarity with the
machines and tools in use, and their defects, as well as awareness of surrounding hazards.
In addition, it is also important to regulate work schedules to reduce the occurrence of long
working hours and shift work.

Regarding the severity of occupational injuries and presence of safety practices, our
findings showed that workers who reported that their PPE was appropriate for their task
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were more affected by serious injuries and less by minor injuries, with the result being
statistically significant. These findings are different from results in a review study, which
showed that appropriate PPE fit reduces the risk of occupational injuries [40]. This can
be explained by the fact that the iron and steel industry is a hazardous industry wherein
accident-related hazards are prevalent. Therefore, workers can be given the appropriate
PPE for some risk factors but not for others, leading to inconsistent reporting on this
question. On the other hand, the results might also mean that the use of PPE and a lack
of training on their proper use can affect the occurrence and severity of occupational
injuries [15].

The Strengths and Limitations of the Study

This is the first study conducted in Tanzania assessing OHS practices and occupational
injuries in the iron and steel industry. The response rate in this study was high, as the work-
ers were generally willing to provide information. However, several limitations should be
acknowledged. The cross-sectional design prevents the establishment of causal relation-
ships between OHS practices and occupational injuries, as both exposure and outcome
were assessed at a single point in time. Consequently, the observed associations should
be interpreted with caution because the temporal sequence between OHS practices and
injury occurrence cannot be established. It is possible that workers who have experienced
occupational injuries are more aware of workplace safety measures or reported greater
adherence to practices such as personal protective equipment use, resulting in a potential
reverse association. Future studies should adopt longitudinal designs to better capture
temporal relationships between OHS practices and occupational injury occurrence. Also,
future studies should use both quantitative and qualitative research methods to provide
deeper insight into the underlying reasons for the interaction between OHS practices and
occupational injuries. Additionally, the data in this study were collected through self-
reports, which may introduce information biases due to recall inaccuracies or misreporting.
However, this risk was mitigated by using a validated tool for obtaining injury information
and limiting the recall period to the past year. Social desirability bias is another potential
concern, as the workers might have hesitated to provide honest responses due to fear of
management repercussions. To minimize this, interviews were conducted in a private
setting, and the participants were assured of confidentiality and anonymity.

This study was conducted in four factories across two regions in Tanzania. It is likely
that these factories are representative of the iron and steel industry in the country, although
this cannot be confirmed with certainty. Therefore, one should be careful when generalizing
the findings to other geographical settings, particularly given the variation in OHS policies,
regulations, and practices across countries. When interpreting the transferability of our
findings, one may, for instance, also consider differences in legislation. In our study, the
working hours variable reflected the actual hours reported by participants. Therefore, our
findings should be interpreted within the context of actual workplace practices rather than
statutory working hours provisions. Nevertheless, similar findings might be observed in
comparable factory sites in other low- and middle-income countries.

5. Conclusions

This study revealed inadequate OHS practices in the iron and steel industry. Work
experience, working hours, and shift work were found to be predictors of occupational
injuries in Tanzania’s iron and steel industry and were found to attenuate the associa-
tions between safety inspections, non-use of PPE, and occupational injuries. The severity
of injuries was related to the accessibility of PPE. These findings indicate the need for
comprehensive preventive strategies that integrate both safety practices and work experi-
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ence programs and the regulation of working hours and work schedules to improve the
prevention of occupational injuries.
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