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Abstract 

Background:  For many industrial workers, occupational injuries are a common health and safety concern. However, 
sufficient information on the economic costs and predictors of occupation-related injuries from the perspective of 
employers is lacking in developing countries, including Ethiopia. The objective of this study was to close this gap by 
quantifying the economic costs and predictors of occupation-related injuries in Ethiopian manufacturing industries 
from the employer’s perspective.
Methods:  A cross-sectional study was employed to estimate the employer-side economic cost of occupation-related 
injuries from December 2021 to March 2022. This study used a top-down approach to compute direct costs, while the 
friction method was used for indirect cost estimation. Injury data were obtained from the Bureau of Labour and Social 
Affairs and the industries, while cost data were from workers’ compensation records. The insurance company’s injury 
compensation record was triangulated with industries’ data. The study collected primary data via an interview-admin-
istered, semi-structured questionnaire from 1136 randomly selected injured cases. Statistical analysis was carried out 
with STATA version 14 software. The study employed a generalized linear model to identify predictors of total cost by 
considering the non-normal distribution of the total cost. Exponentiate coefficients with a 95% confidence interval 
were used to express the direction and strength of the association.
Results:  The survey participation rate was 100%. From the perspective of the employers, the total cost of occupa-
tion–related injury was 22,587,635.32 Ethiopian birr (537,800.84 $).Indirect and direct costs accounted for 65.86 and 
34.14% of the overall expenses, respectively. Long-term absence from work (exp (b) = 0.85), having a sleeping disorder 
(exp (b) = 0.90), co-morbidity (exp (b) = 0.85), and severity (type) of injury (exp (b) = 1.11) were predictors significantly 
associated with the total cost variability in the fully adjusted model.

Conclusions:  Employers’ toll of occupation-related injuries has severe economic implications. The influential factors 
that elevated the total cost variation were: long-term absence from work, unsafe acts of the workers, having a sleep-
ing disorder, co-morbidity, and severity (type) of injury. Therefore, the identified modifiable factors are the areas of 
intervention to reduce the cost of occupation-related injuries.

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Open Access

*Correspondence:  mitikubonsa8@gmail.com

1 School of Public Health, College of Medicine and Health Sciences, Bahir Dar 
University, Bahir Dar, Ethiopia
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-022-14519-5&domain=pdf


Page 2 of 12Debela et al. BMC Public Health         (2022) 22:2103 

Introduction
Occupational injury refers to a physical injury that a 
worker encounters while working that caused an ill-
ness resulting in death or work absences [1]. Globally, 
2.78 million workers die from occupational accidents 
annually, while 374 million suffer from non-fatal occu-
pational accidents [2, 3]. This occupation-related mor-
bidity and mortality are becoming a substantial public 
health concern associated with high economic costs. 
Economic costs are borne by those injured workers, 
the government, and employers. The costs can be in the 
form of direct and indirect costs [4]. Despite successful 
declines in developed countries, which could be attrib-
uted to a decrease in occupational injury, reliable infor-
mation on the current trends of the cost of work-related 
injuries are scarce in developing countries [5]. One 
study reported that the cost of occupational injuries was 
$3 trillion [6]. Evidence from international labor organi-
zations showed that work-related injury’s financial costs 
range from 1.8 to 6% of Gross Domestic Product [7]. 
In America alone, the total cost of occupational inju-
ries was $250 billion making the compensation cost $4 
million per year [8], in Thailand $14 million [9], in the 
United Kingdom $14 billion [10], in Turkey, the cost of 
workday loss caused by major occupational accidents 
was 19,431.75$ [11]. Regarding risk factors, long work-
ing hours, shift work, job type, labor-intensive work, 
age over 65, and prior injury history increase the risk of 
occupational injury [12–15].

In Africa, the burdens of work-related injury are a more 
pervasive problem. The finding from Nigeria shows that 
the costs of occupational injury were $244,330,386 and 
$34,416.1 for fatal and severe injuries, respectively [16]. 
Another evidence from Kenya revealed that about 18.75% 
of employees missed 1–7 days or more than 1 month due 
to occupational injuries [17]. In Ethiopia, the prevalence 
of occupational injuries is a widespread problem [18–20]. 
Besides, several studies have documented high magni-
tude of occupation-related injuries in manufacturing 
industries [21–24]. However, sufficient information on 
the economic burdens and predictors of occupational-
related injuries from the perspective of employers is 
still lacking. The objective of this study was to close this 
gap by quantifying the economic burden of occupa-
tional-related injuries and their predictors from the per-
spective of the employers in Ethiopia’s manufacturing 
industries. The employer has legal liability or is obligated 
to pay compensation for occupational injuries sustained 
at work. Also, basic benefits such as health insurance and 

sick leave are standard for employers of choice in our 
study. This study provides the scientific and policymaking 
communities with the information they need to intervene 
in the problem.

Methods
Setting, design and time –dimension
A cross-sectional study design was employed in Ethiopia’s 
two largest manufacturing industries (Metehara and Wonji 
sugar industries). Data extraction was done from Decem-
ber 14th, 2021, to March 23rd, 2022. The study used a 
retrospective costing approach to estimate the employer’s 
level of the economic burden of occupational injury. In 
this study, the problem was approached via an analysis of 
prevalence-based analysis that focuses solely on the costs 
incurred in a specific year, irrespective of the injury’s date.

Inclusion criteria
We included any injured workers with lost workday dur-
ing 2021. Besides, the study included any injured cases 
with insurance compensation payment through workmen 
compensation insurance policy coverage during 2021.

Exclusion criteria
The study excluded the participants who could not 
be reached for an interview and were not capable of 
responding during the data collection period. The study 
participants’ records with missing gender and age were 
also excluded.

Sample size and sampling techniques
The sample size was determined using single popula-
tion proportion formula with the following assumptions: 
prevalence of occupational injury (p) = 78.3% [25], with 
a 5% margin of error at a 95% confidence interval and a 
design effect of 1.5, the calculated sample size yielded 
1136 respondents. The study used a stratified sampling 
technique, expecting that workers in different work sec-
tions would have different levels of work-related injuries. 
The calculated sample size was proportionally allocated 
to each industry based on the number of injured cases. 
Data from administrative injuries records determined the 
total number of injuries during the reference period (Jan-
uary 1st to December 30th, 2021).

Source of data for estimating the economic costs 
of occupation‑related injuries
We used data from multiple sources to reduce the 
study’s reliance on workers’ compensation data alone for 
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occupational injury. Finally, similar data were combined 
and complemented for further analysis. The following 
were some of the data sources used in the present study:

Data from secondary sources
We used data records from the Bureau of Labor and 
Social Affairs to get all the injured cases in the reference 
period (2021). The study included variables derived from 
insurance companies, such as the name of the indus-
try, premium payment, the number of injured workers 
(both non-fatal and fatal), the amount of compensation 
received, and the day of work missed. The study inter-
viewed security officers, account department officers, 
occupational health and safety officers, and production 
managers. We incorporated the data obtained via a ques-
tionnaire with administrative records due to fear of high 
accident under-reporting.

Data from manufacturing industries
The study gathered data on sick leave, the number of 
injured workers, the number of deaths, the total number 
of days lost, sick leave pay, and insurance premiums from 
manufacturing industries by using face-to-face inter-
views administered semi-structured questionnaire. The 
safety officers, plant managers, and industry insurance 
dealers collected additional data.

Data from injured workers
The study collected the primary data from injured work-
ers who have missed at least one working day to identify 
factors associated with the total cost variability after writ-
ten consent was obtained. Workers meeting eligibility cri-
teria were identified from administrative claims data by 
workers’ compensation a regulatory authority, which was 
triangulated with the self-reported data. Workers who do 
not opt out are contacted via telephone, and informed 
consent is sought. We used an interviewer-administered, 
semi-structured questionnaire adopted from Interna-
tional Labor Organization (ILO) injury statistics [26] with 
certain modification. To reduce the fear of COVID-19 
infection, the data collectors strictly followed the recom-
mended the standard protocol for COVID-19 prevention 
during the interview. Furthermore, the mask was distrib-
uted to all study participants and data collectors, and its 
use during the interview was strictly advised. Also, the 
data collectors and interviewees kept a two-meter physi-
cal distance. The interview was conducted separately in an 
adequate and well-ventilated room.

Techniques and approaches to cost estimation
Estimation of direct cost of occupation‑related injury
The study used insurance agency data to estimate the 
direct costs of injury through the top-down approach 

(allocating portions of a known total expenditure to each 
of several injury categories). The median direct expenses 
for healthcare and compensation were determined sepa-
rately for each disability category and multiplied by the 
overall number of injuries. The study adjusted cost cur-
rency with international cash, the United States dollar 
(USD). For 2021, according to the commercial bank of 
Ethiopia, the average annual exchange rate between the 
USD and the Ethiopian Birr (ETB) was USD 1.0 = ETB 
44.32 ETB [27].

Estimation of the indirect cost of occupation‑related injury
To estimate the indirect costs of injuries sustained at work, 
we employed the friction cost estimation method. Using a 
multiplier, the present study accounted for employer pro-
ductivity losses in absenteeism and presenteeism.

Absenteeism cost estimation method
The study estimated absenteeism lost productivity due 
to the worker’s absence from work to quantify costs 
for employers. It was multiplied by the total number of 
absences from sick days by the median daily wage and the 
fractional value of the multiplier of absences from lost 
productivity. The median multiplier is 1.28, suggesting 
that the employer’s missing work cost is higher than the 
salary. The cost of absenteeism was calculated giving the 
following formula [28]:

Where:
MLW = the median of lost workday’s due to absentee-

ism for the defined period,
NIE = the total number of injured employees,
MDWE = the median daily wage of the employees,
The median multiplier supports the view that the cost 

to the firm of missed work is often greater than the wage 
=1.28.

Presenteeism cost estimation method
The researcher estimated presenteeism lost the cost of 
productivity due to the worker’s reduced job output. The 
cost of presenteeism was evaluated according to the fol-
lowing formula [29, 30]:

Where:
MLW = the median of lost workday’s due to presen-

teeism (the problem of workers’ being on the job but, 
because of illness or other medical conditions, not fully 
functioning),

(1)
[

Absenteeism costs (AC)
]

= [(MLW × NIE × MDWE) × 1.28]

(2)
[Presenteeism cos ts (PC)] = [(MLW × NIE × MDWE) × 1.5]
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NIE = the total number of injured employees,
MDWE = the median daily wage of the employees,
Presenteeism multiplier was used =1.5.

Operational definition
Absenteeism: refers to the productivity lost when someone 
is absent for at least one day from the workplace because of 
an injury or illness for which the employee is accountable.

Disability measurement: temporary disability, perma-
nent partial disability, permanent total.

disability and death [31, 32].
Total cost: referred to the sum of the direct and indi-

rect costs of occupation-related injuries.
Direct cost: referred to expenditures associated with 

the usage of medical facilities and reimbursement (repay-
ment) for payments made by organizations and insurance 
providers.

Indirect costs: referred to losses in production due to 
absence from work.

Friction cost: refers to the approach that measures the 
indirect cost of injury by estimating the cost of replacing 
those killed or temporarily or permanently disabled with 
other existing workers during the friction period.

Occupational injury: referred to any personal injury 
such as a cut, fracture, sprain, and so forth those results 
from a work-related event resulting in an absence from 
work of at least one day.

Perspective (the level of analysis): the point of view 
from which an analysis was conducted.

Presenteeism: reduced productivity, the performance 
of employees who work while they are sick or injured, 
or the practice of coming to work despite illness, injury, 
anxiety, etc., often resulting in reduced productivity.

Unsafe Act: Performance of a task or other activity 
conducted in a manner that may threaten the health and 
safety of workers. It includes improper use of PPE, oper-
ating equipment at an unsafe speed, bypassing or remov-
ing safety devices, using defective equipment, using tools 
other than their intended purpose, working in hazardous 
locations without adequate protection or warning, and 
improper equipment repair. We asked about 15 ques-
tions, and respondents’ yes response scores were 1, and 
no scores were 0. Then, the proportions of unsafe acts 
were computed by pooling multiple responses.

Data quality assurance
Trained data collectors (n = 6) with a degree in occupa-
tional health and safety gathered the required data. The 
principal investigator trained data collectors and supervi-
sors for two days. The training focused on the data collec-
tion tools, the study procedures, and research ethics. The 
questionnaires were translated into the Amharic language 

by an experienced translator and back-translated into 
English by an independent translator for consistency. A 
pretest was done on 10% of the sample size outside of the 
study area before data collection. The principal investiga-
tor checked the collected data for completeness and con-
sistency before further analysis. The principal investigator 
closely monitored the field-level data collection process 
daily. The investigator approached the data collectors 
when errors were noticed, correcting the field level.

Data processing and analysis
The study cleaned up the data, did an inspection of 
distributions, and cleaned contingency for accuracy. 
We executed case sorting to find the missing variables. 
Data were coded and entered into EPI-INFO version 7 
and exported to the STATA 14 software [33] for further 
analysis. The data analysis was conducted in a step-wise 
manner, in which first the characteristics of study par-
ticipants were analyzed and described. The direct, indi-
rect, and total costs of occupation-related injuries were 
analyzed. We converted all cost information to United 
States dollars (USD$). The study checked multi-colline-
arity using a correlation matrix at > 0.8, a variance infla-
tion factor (VIF) > 10, and a tolerance of 0.1. It was tested 
for model fitness using the Hosmer and Lemeshow test 
at a p-value > 0.05.

Next, the cost of occupational injury data was checked 
for normality using plots (Q-Q plots and histograms) and 
the Kolmogorov-Smirnov test for normality (P > 0.05). 
The cost data was discovered to be right-skewed, and a 
log transformation was performed to confirm the nor-
mality of the skewed data. The study employed a gener-
alized linear model (GLM) with a gamma family and log 
link function to identify predictors of total cost by con-
sidering the non-normal distribution of the total cost. 
Exponentiate coefficients (exp (b)) with a 95% confidence 
interval were used to express the direction and strength 
of the association. Variables with p-values of 0.05 at a 
95% confidence level were considered statistically signifi-
cant in the study.

Results
Socio‑demographic and injury characteristics 
of participants
There were 1136 eligible participants in the present study, 
which resulted in a 100% response rate. During the ref-
erence period, 1200 injury data sets were collected from 
employee injury compensation claim records. It was 
found that 607 (50.6%) and 476 (39.7%) of the victims 
experienced permanent partial disability and temporary 
total disability, respectively (Table 1).
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Personal and clinical characteristics of participants
This study demonstrated that long-term absence from work 
and sleeping disturbances were experienced by 933 (82.13%) 
and 636 (55.99%) of the study participants. Besides, 740 
(65.14%) of the study participants reported using personal 
protective equipment inconsistently (Table 2).

Loss of workday (absence)
The present study illustrated that the total number of days 
injured workers were away from work was 29,891 workdays 
during the reference period. In this regard, the median num-
ber of days away from work (absence workday) was 21.48 days.

Regarding the proportions of the ranges of workdays lost, 
about 894 (74.5%) and 258 (21.5%) victims were absent from 
work due to occupation-related injuries for 5–30 days and 
over 30 days, respectively. Lastly, about 48 (4%) of the injured 
cases were absent from work during the reference period.

Economic costs of occupation‑related injuries
Direct cost
The present study used the median cost of injured cases 
(medical costs and disability compensation payments) 
and multiplied them by the total number of injuries to 

estimate the total direct costs. Accordingly, the total direct 
cost was 7,711,584 Ethiopian Birr (173,997.83 USD). The 
median direct costs (per victim) were 6426.32 Birr (144.99 
USD). Besides, compensation payments amounted to 
2,516,754.72 Ethiopian birrs (56,785.98 USD) (Table 3).

Indirect costs
In the present study, indirect costs incurred were esti-
mated through lost productivity that results from injury-
related absences. To estimate total production costs, the 
median wage of the injured employee was taken to calcu-
late the median daily salary. The median daily wage of the 
employees was 207.6 Ethiopian Birr (60.7 SD). Also, the 
median workday lost was 21.48 days, resulting in a total 
indirect cost of 14,876,051.32 Ethiopian birrs (303,592.88 
dollars). Additionally, the presenteeism cost constitutes 
8,026,646.40 Ethiopian Birrs (163,809.11 dollars) of the 
whole production cost (Table 4).

Total costs of occupation‑related injury
In this study, the total costs were determined 
by summing the direct and indirect costs of 

Table 1  Socio-demographic characteristics of injured workers in manufacturing industries in Ethiopia, 2021

Characteristics Frequency Per cent

Sex Male 1175 97.9

Female 25 2.1

Type of injury characteristics Temporary disability 476 39.7

Permanent partial disability 607 50.6

Permanent total disability 70 5.8

Death 47 3.9

Injured body parts Hand and finger 720 60

Leg and foot 2017 17.3

Head, and neck 140 11.7

Eye 48 4

Ear 8 0.7

Back and vertebra 8 0.7

Chest and shoulder 8 0.7

Teeth 32 2.7

Multiple location 29 2.4

Cause of events Slippery surface 258 21.5

Contact with objects and equipment 123 10.3

Working from height / fall 271 22.6

Exposure to harmful substances 141 11.8

Transportation accidents 63 5.3

Fires and explosions 57 4.8

Machine 52 4.3

Miss handling 53 4.4

Lifting heavy material 27 2.3

Hand tools 52 4.3

Sweaty palms 103 8.6
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occupation-related injuries. The total cost of occu-
pation-related injury to the employers, according to 
the current study, was 22,587,635.32 Ethiopian birr 
(537,800.84 dollars). The indirect cost accounted 
for 65.86% of the whole expense, and the direct cost 
incurred was 34.14%. The compensation expenses 
accounted for approximately 2,516,754.72 Ethiopian 
birrs (56,785.98 $) of the total costs, while presentee-
ism costs accounted for 8,026,646.40 (163,809.11 $) 
(Table 5).

Table 2  Personal and clinical characteristics of the study participants in manufacturing industries in Ethiopia, 2022

Characteristics Frequency Per cent

Injury prevents from work Yes 684 60.20

No 452 39.80

Unsafe act of the workers It is not a case 70 6.16

Is a case 1066 93.84

Duration of absence from work short –term absence 202 17.78

long-term absence (> 5 days) 933 82.13

Having sleeping disorder Yes 636 55.99

No 500 44.01

Co-morbidity Yes 636 55.99

No 500 44.01

Personal protective equipment (PPE) utilization Consistent use 396 34.86

Inconsistent use 740 65.14

Reasons for not using PPE Factory not provide it 540 16.90

Not comfortable to use/lack fitness 1060 33.20

Lack of knowledge on how to use it 229 7.20

Decrease work performance 1361 42.70

Severity (type) of injury Minor injury 452 39.79

Severe injury 684 60.21

Timing of injury happens Morning 414 36.44

Afternoon 235 20.69

Night 487 42.87

Table 3  Medical and compensation claim payment of occupation-related injuries in manufacturing industries in Ethiopia, 2021 
(n = 1200)

S.n Cost categories estimated cost in Ethiopian birr 
(united state dollars,$)

Median ($) of Cost

1. Medical cost 962,102.42 (21,708.08$) 3000 (67.68$)

2. Compensation cost Accident classification

Temporary total disability 479,188.56 (10,812.01$) 3426.32 ($)

Permanent partial disability 506,188.34 (11,421.21$)

Permanent total disability 752,189.02 (16,971.77$)

Fatal-injury 779,188.8 (17,580.97$)

Total compensation cost 2,516,754.72 (56,785.98)

3. Amount of premium pay 15,135,322.68 (341,500.96$)

4. Total direct cost 7,711,584 (173,997.83$) 6426.32 (144.99$)

Table 4  The indirect cost of occupation-related injuries by 
cost components in manufacturing industries in Ethiopia, 2021 
(n = 1200)

S.n Costs component Estimated costs in birrs (USD $)

1. Absenteeism, estimated cost 6,849,404.92 (139,783.77$)

2. Presenteeism, estimated cost 8,026,646.40 (163,809.11$)

3. Total indirect cost 14,876,051.32 (303,592.88$)

4. Average cost (total costs 
divided by the no of injured 
cases)

12,396.709 (252.99$)
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Predictors of total costs of occupation‑related injuries
The study was fitted with a generalized linear model 
(GLM) to identify the potential predictors that influenced 
the total cost variability. Long-term absence from work 
(exp (b) = 0.85), severity (types) of injury (exp (b) = 1.11), 
unsafe acts of workers (exp (b) = 1.44), sleeping distur-
bance (exp (b) = 0.90), and co-morbidity (exp (b) = 0.85) 
were statistically significantly associated with total cost 
variations in the fully adjusted model (Table 6).

Interpretations of generalized linear model outputs
The long-term absence of employees from work due to 
work-related injuries was statistically significantly associ-
ated with a variation in the total cost borne by employers. 
So, for each one-unit increase in the long-term absence 
total score, the odds of being in total cost variations paid 
by employers were increased by 15% (Exp (b) = 0.85 (95% 
CI = [0.80, 0.90]) after controlling for all other covariates 
in the model (Table 6).

Furthermore, the severity (types) of injury was statis-
tically related to the total cost of occupational-related 
injury variation from the perspective of employers. In 
this manner, for every 1 point increase in the severity of 
injury total score, the odds of being in total cost varia-
tion were elevated by 11% (Exp (b) = 1.11, 95% CI = [1.02, 
1.21]) after controlling other factors in the model 
(Table 6).

Similarly, an unsafe act by the workers was associated 
with a substantially heightened total cost of occupa-
tion-related injury variation in employers’ views. In this 
regard, for each one-unit increase in an unsafe act’s total 
score, the odds of being in total cost variations are raised 
by 44% (Exp (b) =1.44, 95% CI = [1.20, 1.72]) after adjust-
ing other covariates in the model (Table 6).

Additionally, having sleep disturbances was associated 
with a variation in the total cost of work-related injuries, 
depending on the viewpoint of the employer. In this way, 
for each one-unit increase in the sleeping disorders total 
score, the odds of being in total cost variations increased 
by 10% (Exp (b) = 0.90, 95% CI = [0.82, 0.98]) after con-
trolling other covariates in the model (Table 6). Likewise, 
for each one-unit increase in co-morbid illness, the total 
score, the odds of being in total cost variations were ele-
vated by 15% (Exp (b) = 0.85, 95% CI = [0.78, 0.92]) after 
controlling other covariates in the model (Table 6).

Discussions
The present study’s objective was to estimate the costs 
of occupation-related injuries and their predictors from 
the perspective of the employer in Ethiopia. The data-
driven evidence on the economic cost of occupational 
injuries should provide relevant stakeholders with a bet-
ter understanding. This insight assists them in making 
improvements to the working conditions of industrial 
workers and can positively impact policymakers’ deci-
sions, including improving organizational productivity.

Moreover, comparing the costs of work-related injuries 
is challenging due to the dissimilarity in currency and 
exchange rates across countries. However, these differ-
ences have much in common, like determining eligibility 
for claims and paying for medical care and other bene-
fits. At times, it was believed that taking into account the 
proportional contributions of the various costs of injury 
components may offer a better comparison method. The 

Table 5  Total costs of occupation-related injuries by the 
reference period in manufacturing industries in Ethiopia, 2021 
(n = 1200)

Cost category Cost estimation period, 2021

Cost in Ethiopian Birr (USD$) % of the total 
cost of injury

Direct costs 7,711,584 (173,997.83$) 34.14

Indirect costs 14,876,051.32 (303,592.88$) 65.86

Total costs 22,587,635.32 (537,800.84$) 100

Table 6  Generalized linear model analysis to identify the predictors of the total cost of occupation-related injuries in Ethiopia, 2022 
(n = 1136)

Total costs of occupation-related injuries Exp (b) the corresponding 
Adjusted odds ratios (AOR)

Std.error (95% Conf. Interval)

Lower Upper

Duration of absence from work Long-term absence (> 5 
working days)

0.85 .004 0.80 0.90

Severity (types) of injury Yes (it was a case) 1.11 0.03 1.02 1.21

Unsafe act of the workers Yes (it was a case) 1.44 0.01 1.20 1.72

Having sleeping disorder Yes (it was a case) 0.90 0.004 0.82 0.98

Having co-morbid illness Yes (it was a case) 0.85 0.004 0.78 0.92

PPE utilization Inconsistent use 0.96 0.004 0.89 1.05
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previous research reported its results without taking 
into account the variations in currency exchange rates 
between the various countries. To the authors’ scope of 
searching, we lacked specific information about how ear-
lier research had presented their results in such circum-
stances. On the other hand, countries usually peg their 
currencies to maintain stability for investors, who don’t 
want to worry about fluctuations in the currency’s value. 
The present study found that the total cost of occupation-
related damage incurred by the employers was incred-
ibly higher than what had been previously estimated in 
Ghana [34], America [8],Croatia [35], India [36],Malaysia 
[37], Netherland [38], and Thailand [9]. This substantial 
amount of cost variation was explained by cost estimates, 
the particular costing approaches and the perspectives 
used the data collection methods, and the sizes or com-
position of industries. The structure of occupational 
health and safety services may not yet be strong enough 
to address the rising demands for workers’ health in the 
context of industrialization, which is another potential 
explanation for this disparity. We suggested that expenses 
due to work-related injuries are very high due to the 
lack of simple preventive measures in the present study 
location.

Conversely, our cost estimates are considerably lower 
when compared to a similar study done in South Africa 
[39], Poland [40], other parts of the United States [41], 
Australia [42], Finland [43], and Mexico [44]. The esti-
mated disparity is explained by the differences in the 
sources of data used, the range of cost components 
included, and the reference period considered. Besides, 
the cost computations in our study were limited to medi-
cal care, compensation, and productivity loss. Also, our 
cost estimates were limited to the employer side in one 
calendar year. The previous literature has estimated the 
cost of work-related injuries from employers, employ-
ees, and social perspectives, which might heighten the 
discrepancy.

Furthermore, a substantial literature has shown that 
occupation-related fatality is becoming the overwhelm-
ing issue accountable for huge economic losses. For 
instance, the pooled prevalence of occupational injury 
in Ethiopia was 44.66% [45], in Ghana 57.91% [46], 
and 57% in the Africa region [47]. These imply that the 
burdens of work-related injury are elevating; the eco-
nomic burdens associated with work-related injury will 
be expected to be high. Additionally, a researcher with 
different costing approaches and perspectives reported 
that the total cost of a workplace injury is often under-
estimated because some cost components are chal-
lenging to quantify, and there is an underreporting of 
uninsured injuries. Also, the indirect costs could be 
four times higher than the direct costs [48]. Similar 

to the above study, the present study found that the 
indirect cost comprised the largest component of the 
total cost and was much greater than the direct cost 
incurred. Compared to the direct costs, there are many 
variations in the proportion of the expenses, but usu-
ally, the proportion of indirect costs is potentially more 
costly than direct costs. This is consistent with evidence 
from five European Union countries [49], Canada [50], 
Turkey [51], Malaysia [52], and German [53]. Evidence 
showed that direct cost is usually something that can be 
known at the time of the accident. In contrast, indirect 
cost needs to be quantified after the accident [54, 55].

Moreover, the present study revealed that the total 
indirect cost incurred was much higher than the find-
ing from Mexico [44, 56], Ghana [57], and Europe [49]. 
The possible reason for this discrepancy might be due to 
the cost categories considered and the costing approach 
used. However, our study estimated the indirect cost only 
from productivity losses, and other indirect cost compo-
nents were not included. In our research, presenteeism 
cost was the largest component of indirect costs than 
absenteeism borne by the employers. These increased 
costs of productivity losses imply that the injured worker 
was present at work but contributed a sub-normal indi-
vidual output due to incomplete recovery, which could 
be leading to lower productivity. The other literature sup-
ported our findings [58, 59]. Additionally, the decrease in 
productivity translates to the inability to perform routine 
tasks [60]. Also, reduced on-the-job productivity due to 
health issues affecting the overall performance of com-
panies with negative economic implications to be associ-
ated with presenteeism [59, 61].

Similarly, the compensation cost consists of the most 
significant direct cost component compared to direct 
medical costs. On the other hand, the direct medical 
price is much higher than the finding in Turkey [62]. The 
more accidents organizations have, the more expensive 
the coverage gets. Workers’ compensation payments are 
determined by the cost of worker injuries that could be 
elevated then next year’s premiums more likely. Also, 
it might be related to the nature and the size of the 
industries.

Furthermore, knowing the factors influencing cost var-
iability allows the employers and policymakers to identify 
the area of focus for better decision-making. Our gen-
eralized linear model indicates that long-term absence 
from work considerably increases the total cost variation, 
which is in line with previous studies conducted in dif-
ferent countries [63, 64]. Employers’ economic expenses 
are quite significant when people are absent from their 
occupations for an extended period of time, which affects 
productivity. Employers also have a legal obligation to 
provide compensation and cover the costs of a long 
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absence, which adds to the cost disparity. Long-term sick 
leave also raises the likelihood of chronic impairment, 
putting employers under additional hardship.

In the context of our search, no literature has examined 
the influence of unsafe actions of workers on employers’ 
‘side total cost variability. Yet, our findings revealed that 
an unsafe act by the workers was a significant predictor 
of the total costs. This is mainly associated with unsafe 
acts of workers that could lead to severe injury or death 
and which raise the economic burdens of employers as 
unsafe behaviors of workers are essential contributors 
to occupational injuries. Related studies found that 88% 
of workplace incidents in the industry were caused by 
unsafe behaviors and 10% by unsafe physical conditions 
[65–67].

Likewise, our finding documented that having co-mor-
bid illness causes raised employers’ expenditures. This 
could be because when individual workers are absent 
from work due to poor progress health, the financial 
expenses born by employers are expected to be elevated. 
Also, co-morbid health problems may reduce the work-
ers’ work performance and efficiency and potentially 
impact the workers’ skills. Thus, our finding was sup-
ported by evidence from Florida [68], and England [69]. 
Similarly, our results indicated that sleep disturbance 
significantly influenced the total costs, which ultimately 
can lead to a significant economic weight on employ-
ers. This means that as sleep disturbance is responsible 
for a significant driver of fatigue, the cost of work-related 
injury was hugely higher among employees presented 
with sleeping disturbance. The other possible explanation 
for why sleeping disorders could be potential predictors 
of the total cost is that workers are more prone to slow 
thinking, disorientation, and mistakes and loss of work 
function the longer they go without sleep. As a result, 
the risk of harm and death to workers and anyone nearby 
rises, which is expected to raise the cost of a work-related 
injury. Numerous well-known industrial tragedies have 
been linked to fatigue as one of the primary contribut-
ing factors. The present finding is supported by the 
result from Australia [70], Iran [71], Switzerland [72], 
America Insomnia Survey [73], and Korea [74]. How-
ever, we suggest an in-depth estimation of the real cost of 
sleeping disorders; such a study would have paramount 
importance.

Besides, our results demonstrated that the severity of 
the injury was suggested as the predictor of the variation 
of the total cost. This means that as the injured workers 
didn’t recover in the shortest period due to the severity 
of injured body parts and associated complications, the 
prices of injury from employers’ views were considerably 
large. One study has also revealed similar results as we 
did [75]. The literature showed that most common costs 

are sickness absenteeism, health care, individual pro-
ductivity losses or presenteeism, insurance and pension 
costs, and indirect costs, such as hiring a replacement 
and paying for overtime [76, 77].

Public health implication
The present study findings increase our knowledge of 
the economic consequences of injury and provide vital 
information for further economic analyses. Knowledge of 
occupation-related injury costs can help decision-makers 
decide which occupational health problems need to be 
addressed first and efficiently allocate health and safety 
resources. Also, it is implied that these substantial eco-
nomic costs of injuries reflect negatively on productiv-
ity due to increased absenteeism, decreased production, 
and higher insurance and workers’ compensation pre-
miums. Additionally, for specific stakeholders, such as 
the Ministry of Labour and Social Affairs and the Min-
istry of Health, the cost of an occupation-related injury 
study can show the injury’s financial impact on industrial 
productivity and motivate them to undertake injury pre-
vention initiatives. Policymakers can better prioritize 
occupational health and safety measures with the aid of 
estimates of the financial cost of work-related injuries.

Strength and limitations of the study
One of the study’s strengths was selecting the most sig-
nificant manufacturing industries to make the results 
representative of most of Ethiopia’s manufacturing 
industries. We also applied a generalized linear model 
that is more robust to the non-normal distribution of 
estimate. The other strength of our study was that we 
incorporated a top-down approach and a friction cost 
estimation method. The findings from our research 
have their own set of limitations. One limitation is that 
we didn’t consider occupational diseases. The other 
limitation is that the costs of occupational injury from 
workers’ perspectives and societal levels were not con-
sidered. In addition, all components of indirect costs 
and direct non-medical costs incurred by employers 
were not covered within the scope of the current study. 
Also, the cross-sectional nature of the study limits the 
external validity of the study. Finally, we are unable to 
compare time and industries in Ethiopia due to a lack of 
comparable research.

Conclusions
Occupation-related injuries exert a substantive impact 
(cost) on the employers and have severe economic impli-
cations. This study adds to the growing body of evidence 
that improving the working conditions of industrial 
workers could positively affect the economic burden of 
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work-related injuries. Moreover, the long-term absence 
from work, unsafe acts of the workers, co-morbidity, 
sleeping disorders, and severity of injury were influen-
tial factors that elevated the total cost variation.

Consequently, we recommend that the modifiable 
factors identified in the present study be the areas of 
intervention to reduce the cost of occupational injury. 
Also, the employers and all parties should play a lead-
ing role in the anticipation of problems through risk 
assessment and reducing claim frequency to reduce 
workers’ compensation board premiums. Besides, the 
employers should enforce the implementation of occu-
pational health and safety measures in their firms. 
Additionally, in order to dramatically reduce the costs 
of occupational injuries, employers should take aggres-
sive steps to reduce the number of work-related injuries 
and improve the dissemination of safety information 
to employees. To obtain a complete picture of the bur-
den, the researcher should conduct a follow-up study 
to determine whether the economic burden of occupa-
tional injury will increase from both the employee and 
societal perspectives.

Acknowledgements
The authors would like to thank Bahir Dar University, and the study 
participants.

Authors’ contributions
All authors contributed to data analysis, drafting or revising the article, gave 
final approval of the version to be published, and agree to be accountable for 
all aspects of the work. Conceptualization: Mitiku Bonsa Debela. Data curation: 
Mitiku Bonsa Debela, Muluken Azage and Achenef Motbainor. Formal analysis: 
Mitiku Bonsa Debela, Negussie Deyessa, Muluken Azage and Achenef M. 
Investigation: Mitiku Bonsa Debela, Muluken Azage and Achenef Motbainor. 
Methodology: Mitiku Bonsa Debela, Muluken Azage, Negussie Deyessa. 
Software: Mitiku Bonsa Debela, Muluken Azage and Negussie Deyessa. Valida-
tion: Muluken Azage and Achenef Motbainor, Negussie Deyessa. Visualization: 
Mitiku Bonsa Debela, Achenef Motbainor, Negussie Deyessa. Writing original 
draft: Mitiku Bonsa Debela, and Achenef Motbainor. Writing – review & editing: 
Mitiku Bonsa Debela, Muluken Azage and Achenef Motbainor.

Funding
This research received no external funding.

Availability of data and materials
Data reported in this manuscript are available from the corresponding author 
on reasonable request.

Declarations

Ethics approval and consent to participate
Appropriate research ethical approval was obtained from the ethical review 
committee of Bahir Dar University College of Medicine and Health Sciences 
(reference number: CMHS/IRB 342/2021, December 14, 2021). This study 
was conducted per the Declaration of Helsinki. All study participants were 
well informed about the aim of the study, benefits, and risks. Following this, 
informed written consent was secured from study participants.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no conflict of interest.

Author details
1 School of Public Health, College of Medicine and Health Sciences, Bahir 
Dar University, Bahir Dar, Ethiopia. 2 Department of Preventive Medicine, 
Schools of Public Health, College of Health Sciences, Addis-Ababa University, 
Addis‑Ababa, Ethiopia. 

Received: 17 April 2022   Accepted: 2 November 2022

References
	1.	 Hardeep R, Susila A, Mamo W, Takele T. Occupational exposures and 

related health effects among construction workers Ethiopia. Ethiop J 
Health Biomed Sci. 2010;2(2). https://​doi.​org/​10.​20372/​ejhbs.​v1i1.​10.

	2.	 Rahul B, Monika R. A descriptive study on prevalence of occupational 
health hazards among employees of selected sugarcane factory. Journal 
of nursing and health. Science. 2016;5(4). https://​doi.​org/​10.​9790/​1959-​
05040​20105.

	3.	 Iftikhar A, Abduls S, Allah N. Occupational health and safety in Industries 
in Developing World. Gomal J Med Sci. 2016;14:1–2.

	4.	 Shalini RT. Economic cost of occupational accidents. Evidence from a 
small island economy. RT Shalini / Saf Sci. 2009;47:973–9. https://​doi.​org/​
10.​1016/j.​ssci.​2008.​10.​021.

	5.	 Takala J. Burden of injury due to occupational exposures. Handbook 
of disability, work and health. 2019:1–22. https://​doi.​org/​10.​1007/​
978-3-​030-​24334-0_5.

	6.	 Zander KK, Botzen WJ, Oppermann E, Kjellstrom T, Garnett ST. Heat stress 
causes substantial labour productivity loss in Australia. Nature climate 
change. 2015;5(7):647–51.

	7.	 Jukka T, Paiv H. Global estimates of the burden of injury and illness at 
work. J Occup Environ Hyg. 2014;11(5). https://​doi.​org/​10.​1080/​15459​
624.​2013.​863131.

	8.	 Leigh JP. Economic burden of occupational injury and illness in the 
United States. A multidisciplinary journal of population health and. 
Health Policy. 2011;89(4).

	9.	 Phayong TH, Pongpanich S. Occupational Injuries and illnesses and 
associated costs in Thailand. Safety and health. Work. 2014;5(2). https://​
doi.​org/​10.​1016/j.​shaw.​2014.​04.​001.

	10.	 HSE (Health and Safety Executive). Costs to Britain of workplace fatalities 
and self-reported injuries and ill health, 2013/2014.

	11.	 Fatih YI, Çelebi UB. The importance of safety in construction sector. Costs 
of occupational accidents in construction sites. J Bus Econ. 2015;6(2):25.

	12.	 Damtie D, Siraj A. The prevalence of occupational injuries and associated 
risk factors among workers in Bahir Dar Textile Share Company, Amhara 
Region, Northwest Ethiopia. J Environ Public Health. 2020;2020.

	13.	 Salminen S. Long working hours and shift work as risk factors for occupa-
tional injury. Ergon Open J. 2016;9(1).

	14.	 Khashaba E, El-Helaly M, El-Gilany A, Motawei S, Foda S. Risk factors for 
non-fatal occupational injuries among construction workers. Toxicol Ind 
Health. 2018;34(2):83–90.

	15.	 Tadros A, Sharon M, Chill N, Dragan S, Rowell J, Hoffman S. Emer-
gency department visits for work-related injuries. Am J Emerg Med. 
2018;36(8):1455–8.

	16.	 Enwerem G, Ajayeoba A. Estimates of cost of accidents in some 
selected Industries in Southwest Nigeria. Journal of. Eng Technol. 
2017;11(1):105–10.

	17.	 Kamol C, Akunga DN. Occurrence of occupational physical Injuries among 
Workers in Onshore oil Drilling operations in Turkana County, Kenya. 
Health Sci J. 2019;13(1). https://​doi.​org/​10.​21767/​1791-​809X.​10006​19.

	18.	 Destaw D, Siraj A. The prevalence of occupational injuries and associated 
risk factors among Workers in Bahir Dar Textile Share Company, Amhara 
region, Northwest Ethiopia. J Environ Public Health. 2020;2020:9. https://​
doi.​org/​10.​1155/​2020/​28752​97.

	19.	 Naol HT, Terefa DR. Occupational Physical Injuries and Associated Factors 
Among Workers of Bishoftu Automotive Industry, Bishoftu, Ethiopia. Sci J 
Pub Health. 2022;10(1). https://​doi.​org/​10.​11648/j.​sjph.​20221​001.​11.

	20.	 Abera BH, Dejen Y. Magnitude of occupational Injuries and associated 
factors among small- scale industry Workers in Mekelle City, northern 
Ethiopia. Occup Med Health Aff. 2015. https://​doi.​org/​10.​4172/​2329-​6879.​
10001​97.

https://doi.org/10.20372/ejhbs.v1i1.10
https://doi.org/10.9790/1959-0504020105
https://doi.org/10.9790/1959-0504020105
https://doi.org/10.1016/j.ssci.2008.10.021
https://doi.org/10.1016/j.ssci.2008.10.021
https://doi.org/10.1007/978-3-030-24334-0_5
https://doi.org/10.1007/978-3-030-24334-0_5
https://doi.org/10.1080/15459624.2013.863131
https://doi.org/10.1080/15459624.2013.863131
https://doi.org/10.1016/j.shaw.2014.04.001
https://doi.org/10.1016/j.shaw.2014.04.001
https://doi.org/10.21767/1791-809X.1000619
https://doi.org/10.1155/2020/2875297
https://doi.org/10.1155/2020/2875297
https://doi.org/10.11648/j.sjph.20221001.11
https://doi.org/10.4172/2329-6879.1000197
https://doi.org/10.4172/2329-6879.1000197


Page 11 of 12Debela et al. BMC Public Health         (2022) 22:2103 	

	21.	 Yoseph M, Azeb Z. The prevalence of occupational injury and its associ-
ated factors in Ethiopia: a systematic review and meta-analysis. J Occup 
Med Toxicol. 2020;15(14).

	22.	 Daniel HC, Berhanu D. Work related injury among Saudi Star Agro Indus-
try workers in Gambella region, Ethiopia; a cross-sectional study. J Occup 
Med Toxicol. 2017;12(7):1–8. https://​doi.​org/​10.​1186/​s12995-​017-​0153-x.

	23.	 Gebrekiros G, Ajema D. The prevalence and associated factors of occu-
pational injury among Workers in Arba Minch Textile Factory, southern 
Ethiopia. Occup Med Health Aff. 2015;3(6). https://​doi.​org/​10.​4172/​2329-​
6879.​10002​22.

	24.	 Getnet AM, Waju BS. Prevalence and determinants of work related injuries 
among small and medium scale industry workers in Bahir Dar town, 
north West Ethiopia. Ann Occup Environ Med. 2015. https://​doi.​org/​10.​
1186/​s40557-​015-​0062-3.

	25.	 Joonho A, Cho SS. Comparison of work environment and occupational 
injury in direct and indirect employment in Korea and Europe. Ann 
Occup Environ Med. 2019;31(7).

	26.	 Karen TA, Wingfield DP. Occupational injuries statistics from household 
surveys and establishment surveys. ILO cataloguing in publication data. 
Avalaible from http://​www.​ilo.​org/​publns. 2008.

	27.	 Commercial Bank of Ethiopia. Comercial bank of Ethiopia exchange rate. 
Available from: https://​www.​comba​nketh.​et/​More/​Curre​ncyRa​te.​aspx. 
Accessed February 27. 2021.

	28.	 Pauly MV, Nicholson S, Xu J, Polsky D, Danzon PM, Murray JF, et al. A gen-
eral model of the impact of absenteeism on employers and employees. 
Health Econ. 2002;11(3):221–31. https://​doi.​org/​10.​1002/​hec.​648.

	29.	 Johns G. Presenteeism in the workplace. A review and research agenda. J 
Organ Behav. 2010;31 Available from http://​www.​stand​ard.​com/.

	30.	 Mark VP, Sean NI. Valuing reductions in on-the-job illness: ‘Presentee-
ism’ from managerial and economic perspectives. Health Econ. 2008;17. 
https://​doi.​org/​10.​1002/​hec.​1266.

	31.	 Negash M, Venugopal K, Asmare S. Identifying and Analyzing of Fac-
tors Contributing for Growth of Non–Life Insurance Gross Premium a 
Developing Country Perspective: Case of Insurance Industry in Ethiopia. J 
Manag Sci. 2018;7(1).

	32.	 Ward B, Myers A, Wong J, Ravesloot C. Disability items from the current 
population survey (2008–2015) and permanent versus temporary dis-
ability status. Am J Public Health. 2017;107(5):706–8.

	33.	 Schmidheiny K. A short guide to Stata 14. Kurt. schmidheiny. name/
teaching/stataguide. pdf. 2016.

	34.	 Dina A, Anthony AM. Economic cost of occupational Injuries and diseases 
among informal welders in Ghana. Cogent Med. 2021;8. https://​doi.​org/​
10.​1080/​23312​05X.​2021.​18763​38.

	35.	 Bađun M. Costs of occupational injuries and illnesses in Croatia. Arh Hig Rada 
Toksikol. 2017;68(1):66–73. https://​doi.​org/​10.​1515/​aiht-​2017-​68-​2899.

	36.	 Umar T. Briefing: cost of accidents in the construction industry of Oman: 
ICE Publishing; 2016. https://​doi.​org/​10.​1680/​jmuen.​16.​00032.

	37.	 Jafri MR, Mohamed FJ. Development of direct to indirect cost ratio of 
occupational accident for manufacturing industry. J Teknol. 2016;77(1). 
https://​doi.​org/​10.​11113/​jt.​v77.​4095.

	38.	 Willem JM, Mulde S. Incidence and costs of injuries in the Netherlands. 
Eur J Pub Health. 2006;16(3). https://​doi.​org/​10.​1093/​eurpub/​ckl006.

	39.	 McCaul J, McGuire D, Koller I, Thiart G, Dix-Peek S, Solomons M. Work-
men’s compensation for occupational hand injuries. S Afr Med J. 
2019;109(7). https://​doi.​org/​10.​7196/​SAMJ.​2019.​v109i7.​13747.

	40.	 Agnieszka G, Justyna FY. Social costs of loss in productivity-related absen-
teeism in Poland. Int J Occup Med Environ Health. 2017;30(6). https://​doi.​
org/​10.​13075/​ijomeh.​1896.​01123.

	41.	 Geetha W, Miller TR. Costs of occupational injury and illness across states. 
American college of. Occup Environ Med. 2014;46(10). https://​doi.​org/​10.​
1097/​01.​jom.​00001​41659.​17062.​4b.

	42.	 Australia SW. The cost of work-related injury and illness for Australian 
employers, workers and the community: 201. Canberra: Safe Work Aus-
tralia; 2012.

	43.	 Janne PK, Rautiainen RH. Distribution and characteristics of occupational 
Injuries and diseases : a retrospective analysis of workers’ compensation 
claims. Am J Ind Med. 2013;56. https://​doi.​org/​10.​1002/​ajim.​22194.

	44.	 Carlos‐Rivera F, Aguilar‐Madrid G, Gómez‐Montenegro PA, Juárez‐Pérez 
CA, Sánchez‐Román FR, Durcudoy Montandon JE, et al. Estimation of 
health-care costs for work-related Injuries in the Mexican Institute of 
Social Security. Am J Ind Med. 2009;52.

	45.	 Yoseph MA, Abriham ZW. The prevalence of occupational injury 
and its associated factors in Ethiopia: a systematic review and meta-
analysis. J Occup Med Toxicol. 2020;15(14). https://​doi.​org/​10.​1186/​
s12995-​020-​00265-0.

	46.	 John AM, Emmanuel KW. Predisposing factors influencing occupational 
injury among frontline building construction workers in Ghana, vol. 12: 
BMC Research Notes; 2019. https://​doi.​org/​10.​1186/​s13104-​019-​4744-8.

	47.	 Mitiku BD, Azage M, Begosaw AM. Prevalence of occupational injury 
among workers in the construction, manufacturing, and Mining Indus-
tries in Africa: a systematic review and Metaanalysis. J Occup Health 
Epidemiol. 2021;10(2). https://​doi.​org/​10.​29252/​johe.​10.2.​113.

	48.	 Şen S, Barlas G, Yakıştıran S, Derin İG, Şerifi BA, Özlü A, et al. Prevention of 
occupational diseases in Turkey: deriving lessons from journey of surveil-
lance. Saf Health Work. 2019;10(4):420–7.

	49.	 Emile T, Amirabbas M. Economic burden of work injuries and diseases: a 
framework and application in five European Union countries. BMC Public 
Health. 2021;21(49). https://​doi.​org/​10.​1186/​s12889-​020-​10050-7.

	50.	 Brown J, Shanonn HS, Mustard CA. Social consequences of workplace 
injury: Apopulation based study of workers in British Columbia. Am J Ind 
Med. 2017:50.

	51.	 Serinken M, Karcioglu O, Zencir M, Turkcuer I. Direct medical costs and 
working days lost due to non-fatal occupational injuries in Denizli, Turkey. 
J Occup Health. 2008;50(1):70–4.

	52.	 Ainul NN, Ahmad AC, Derus MM, Kamar IF. Determination of direct to 
indirect accident cost Ratio for railway construction project. In: MATEC 
Web of Conferences, vol. 266: EDP Sciences; 2019. p. 03009. Available 
from: https://​doi.​org/​10.​1051/​matec​conf/​2019.

	53.	 Anders B, Ommen O, Pfaff H, Lüngen M, Lefering R, Thüm S, et al. Direct, 
indirect, and intangible costs after severe trauma up to occupational 
reintegration–an empirical analysis of 113 seriously injured patients. GMS. 
Psycho-Social-Medicine. 2013;10.

	54.	 Romain J, Im D, Marcellis W. Development of an indirect-cost calculation 
model suitable for workplace use. J Saf Res. 2011;42(3).

	55.	 Bird F. Management guide to loss control. Atlanta: Institute Press; 1974.
	56.	 Mulu G, Abera K, Gebremichael G. The magnitude of occupational injury 

and associated factors among factory Workers in Ethiopia. The case of 
Mugher cement factory. Afr J Health Sci. 2019;32(5).

	57.	 John AM, Peter AB. The cost of managing occupational injuries among 
frontline construction workers in Ghana: Value in Health Regional Issues; 
2019. p. 19. https://​doi.​org/​10.​1016/j.​vhri.​2019.​06.​002.

	58.	 Hemp P. Presenteeism. At work-but out of it. Harv Bus Rev. 
2004;82(10):49–58.

	59.	 Cooper C, Dewe P. Well-being—absenteeism, presenteeism, costs and 
challenges. Occup Med. 2008;58(8):522–4. https://​doi.​org/​10.​1093/​
occmed/​kqn124.

	60.	 Burton WN. The association of health status, worksite fitness center 
participation, and two measures of productivity. J Occup Environ Med. 
2015;47(4). https://​doi.​org/​10.​1097/​01.​jom.​00001​58719.​57957.​c6.

	61.	 Lofland JH, Pizzi L. A review of health-related workplace productivity loss 
instruments. Pharmacoeconomics. 2014;22(3). https://​doi.​org/​10.​2165/​
00019​053-​20042​2030-​00003.

	62.	 Mustafe S, Osgur K, Mehmet ZT. Direct medical costs and working day 
lost due to non-fatal occupational injury in Turkey. J Occup Health. 
2008;50.

	63.	 Rebbecca L, Gabrielle D. Are the early predictors of long-term work 
absence following injury time dependent? Results from the prospective 
outcomes of injury study. BMJ Open. 2017;7:1–10. https://​doi.​org/​10.​
1136/​bmjop​en-​2017-​017390.

	64.	 Jørgensen K, Laursen B. Absence from work due to occupational and 
non-occupational accidents. Scand J Pub Health. 2013;41(1):18–24.

	65.	 Shin DP, Gwak HS, Lee DE. Modeling the predictors of safety behavior in 
construction workers. Int J Occup Saf Ergon. 2015;21(3):298–311.

	66.	 Chen D, Tian H. Behavior based safety for accidents prevention 
and positive study in China construction project. Procedia Eng. 
2012;43:528–34.

	67.	 Mery GD, Héctor GD. Factors associated with fatal occupational accidents 
among Mexican workers: a national analysis. PLoS One. 2014;10(3). 
https://​doi.​org/​10.​1371/​journ​al.​pone.​01214​90.

	68.	 Zhaoyi C, Mattia PR. Clinical correlates of workplace injury occurrence 
and recurrence in adults. PLoS One. 2019;14(9). https://​doi.​org/​10.​1371/​
journ​al.​pone.​02226​03.

https://doi.org/10.1186/s12995-017-0153-x
https://doi.org/10.4172/2329-6879.1000222
https://doi.org/10.4172/2329-6879.1000222
https://doi.org/10.1186/s40557-015-0062-3
https://doi.org/10.1186/s40557-015-0062-3
http://www.ilo.org/publns
https://www.combanketh.et/More/CurrencyRate.aspx
https://doi.org/10.1002/hec.648
http://www.standard.com/
https://doi.org/10.1002/hec.1266
https://doi.org/10.1080/2331205X.2021.1876338
https://doi.org/10.1080/2331205X.2021.1876338
https://doi.org/10.1515/aiht-2017-68-2899
https://doi.org/10.1680/jmuen.16.00032
https://doi.org/10.11113/jt.v77.4095
https://doi.org/10.1093/eurpub/ckl006
https://doi.org/10.7196/SAMJ.2019.v109i7.13747
https://doi.org/10.13075/ijomeh.1896.01123
https://doi.org/10.13075/ijomeh.1896.01123
https://doi.org/10.1097/01.jom.0000141659.17062.4b
https://doi.org/10.1097/01.jom.0000141659.17062.4b
https://doi.org/10.1002/ajim.22194
https://doi.org/10.1186/s12995-020-00265-0
https://doi.org/10.1186/s12995-020-00265-0
https://doi.org/10.1186/s13104-019-4744-8
https://doi.org/10.29252/johe.10.2.113
https://doi.org/10.1186/s12889-020-10050-7
https://doi.org/10.1051/matecconf/2019
https://doi.org/10.1016/j.vhri.2019.06.002
https://doi.org/10.1093/occmed/kqn124
https://doi.org/10.1093/occmed/kqn124
https://doi.org/10.1097/01.jom.0000158719.57957.c6
https://doi.org/10.2165/00019053-200422030-00003
https://doi.org/10.2165/00019053-200422030-00003
https://doi.org/10.1136/bmjopen-2017-017390
https://doi.org/10.1136/bmjopen-2017-017390
https://doi.org/10.1371/journal.pone.0121490
https://doi.org/10.1371/journal.pone.0222603
https://doi.org/10.1371/journal.pone.0222603


Page 12 of 12Debela et al. BMC Public Health         (2022) 22:2103 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	69.	 McDaid D, Park AL. Counting all the costs: the economic impact of 
comorbidity. In: Comorbidity of mental and physical disorders, vol. 179: 
Karger Publishers; 2015. p. 23–32.

	70.	 Hillman DR, Murphy AS, Antic R, Pezzullo L. The economic cost of sleep 
disorders. Sleep. 2006;29(3):299–305.

	71.	 Zohreh Y, Khosro SH. Prevalence of Sleep Disorders and Their Impacts on 
Occupational Performance: A Comparison between Shift Workers and 
Nonshift Workers: Hindawi; 2014. https://​doi.​org/​10.​1155/​2014/​870320.

	72.	 Katrin UL, Amar JM. Sleep problems and work injuries: a systematic 
review and metaanalysis. Sleep Med Rev. 2014;18. https://​doi.​org/​10.​
1016/j.​smrv.​2013.​01.​004.

	73.	 Victoria SH, Patricia A. The Associations of Insomnia With Costly Work-
place Accidents and Errors. Available from: http://​archp​syc.​jaman​etwork.​
com/. Arch Gen Psychiatry. 2012;69(10).

	74.	 Jongwoo L, Seong SC. Association between sleep disturbance and occu-
pational injury among Korean employees. Avaialbale from:. Ann Occup 
Environ Med. 2021;10(33). https://​doi.​org/​10.​35371/​aoem.​2021.​33.​e29.

	75.	 Sun L, Paez O, Lee D, Salem S, Daraiseh N. Estimating the uninsured 
costs of work-related accidents, part I: a systematic review. Theoretical 
Issues in Ergonomics Science. 2006;7(3):227–45.

	76.	 Aldana S. Financial Impact of Health Promotion Programs : A Comprehen-
sive Review of the Literature. Available at: http://​www.​ncbi.​nlm.​nih.​gov/​
pubmed/​11502​012/. Am J Health Promot. 2001;15(5).

	77.	 Baicker K, Cultler D, Song Z. Workplace wellness programs can generate 
saving’. Health Aff. 2010;29(2).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1155/2014/870320
https://doi.org/10.1016/j.smrv.2013.01.004
https://doi.org/10.1016/j.smrv.2013.01.004
http://archpsyc.jamanetwork.com/
http://archpsyc.jamanetwork.com/
https://doi.org/10.35371/aoem.2021.33.e29
http://www.ncbi.nlm.nih.gov/pubmed/11502012/
http://www.ncbi.nlm.nih.gov/pubmed/11502012/

	Economic costs and Predictors of occupation-related Injuries in Ethiopian sugar industries from the Employer’s perspective: top-down approach and friction method
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Setting, design and time –dimension
	Inclusion criteria
	Exclusion criteria
	Sample size and sampling techniques
	Source of data for estimating the economic costs of occupation-related injuries
	Data from secondary sources
	Data from manufacturing industries
	Data from injured workers
	Techniques and approaches to cost estimation
	Estimation of direct cost of occupation-related injury
	Estimation of the indirect cost of occupation-related injury

	Absenteeism cost estimation method
	Presenteeism cost estimation method
	Operational definition
	Data quality assurance
	Data processing and analysis

	Results
	Socio-demographic and injury characteristics of participants
	Personal and clinical characteristics of participants
	Loss of workday (absence)
	Economic costs of occupation-related injuries
	Direct cost
	Indirect costs

	Total costs of occupation-related injury
	Predictors of total costs of occupation-related injuries
	Interpretations of generalized linear model outputs

	Discussions
	Public health implication

	Strength and limitations of the study
	Conclusions
	Acknowledgements
	References


