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Abstract:
KEYWORDS Background: Occupational injuries (Ol) are a - significant source of social and economic costs.
They can cause prolonged absences from work, loss of limb, and worker disability, among other
) o negative consequences. In light of this, the present study aimed to evaluate the factors
OCCUpatlonal Injury associated with Ol in trauma centers affiliated with Mashhad University of Medical Sciences.
Work-related - Methods: This cross-sectional study was carried out among patients admitted to the trauma
trauma ward of four teaching hospitals in Mashhad during 2019-2020. Patients’ data was collected in

a checklist and trauma severity was assessed based on injury severity score. The Epworth
Emergency room questionnaire was completed for patients. Data was analyzed by SPSS 20.0.
Results: Out of a total of 13660 patients who were referred to the emergency department of
four hospitals of Mashhad University of Medical Sciences, 683 (5.15%) individuals suffered
occupational trauma and entered the study. The mean (£SD) age and work experience of the
participants were 34 (£10) and 10 (£9) respectively. Most of the participants were in the age
group of 20-40 years. the most common mechanism of trauma was falling (p=0.00) and the
most injury frequency was among manual working (p=0.01). There was not a significant
association between trauma severity and demographic characteristics. Those who had falling or
electric accidents had more severe trauma compared to other injured patients. (p=0.00).
Conclusion: In general, the most burden of occupational accidents and in fact, the most serious
injuries were related to men and manual workers. Also, most of the injuries happened through
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Introduction from disabilities. About 170 million workdays are
wasted because of occupational accidents annually,

A ccording to a report by the World Health Organ- and at least 4 people get injured every second. Many
ization, there are approximately 120 million oc- people spend more than one-third of their adolescence
cupational accidents (OA) worldwide, annually. These life at workplaces and during this time, they are faced
accidents lead to more than 2 million workers suffering with different occupational hazards. Occupational inju-
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ries cause significant social and economic costs.! Despite
attempts to improve occupational health and safety,
many occupational accidents cause serious injuries and
death every year.?

OA not only causes suffering for a person and
his/her family but also increases general costs by lost
efficiency and increased use of medical care and wel-
fare services. Society-related costs were estimated be-
tween 2-14 percent in studies in different countries.?

Occupational injury is any type of injury that is relat-
ed to a person's job needs or desires. Occupational inju-
ry (Ol) includes a significant percentage of emergency
department patients as well.* |dentifying the most possi-
ble risk factors in the incidence of occupational injuries at
a specific workplace, could be considered as a base for
prevention and reducing the severity of the accidents.
Also, improving the environment of workplaces to pre-
vent accidents and work-related diseases is one of the
major tasks of industrial managers and healthcare staff.®

In previous studies, multiple factors were correlated
with occupational trauma, such as male gender, age, job
type (agricultural jobs, technical and construction jobs,
high-stress jobs like carrying heavy loads, awkward
working postures, environmental stress, working under
pressure), workers’ health-related variables like lack of
physical activity, smoking, drinking alcohol and obesity.®

In another study on occupational injuries, the severity
of injuries was added to the above-mentioned collection,
which has an important implication on emergency ser-
vices, hospital bed occupancy, and the workload of
ICU.”

The frequency of occupational accidents in develop-
ing countries is significantly higher compared to that of
developed countries. This is primarily due to the fact that
developing countries account for 60% of the global
workforce, and the job security situation in developed
countries is better than in developing countries. Accord-
ing to the statistical data released by the International
Labor Organization, the number of deaths in developed
countries is on average 4 per hundred thousand people,
and in developing countries, it is over 10 per hundred
thousand people.8 7 The incidence of occupational trau-
ma was reported1.37% among Korean workers in
2006’0 69.93% among Chinese migrant workers in
2017"" and 42.2% among Argentinean farmers in
2015.12

In Iran, the rate of work-related accidents among in-

dividuals insured by the Social Security Organization
throughout the country was found to be 0.3 between
1980-1984, and this rate has increased by 0.3% annu-
ally. A study conducted in the Yazd province showed
that the frequency of such incidents was 1.56%, whereas

in 2008, it was reported to be 0.25% in the Tehran
province.'3

This study was conducted in order to investigate the
incidence of occupational traumas and their associated
factors in four emergency centers affiliated with Mash-
had University of Medical Sciences.

Methods

The current study employed an observational cross-
sectional design and examined patients with occupa-
tional injuries who were admitted or referred to the
Emargency Room during the period of 2019-2020.
Occupational injuries are - defined as any injury that
arises from a person's occupational needs or desires.*
The diagnosis of occupational injuries was based on a
comprehensive history taken from the trauma patient
taken by an emergency medicine specialist. Partici-
pants who did not have complete information recorded
or did not complete the questionnaires were excluded
from the study.

The study instrument comprised three components,
namely:

A. A checklist containing demographic and job de-
scription details, and injury particulars. Shift work was
defined as any work schedule that deviates from the
hours of 7 am and 3 pm. Shift work may encompass
evening, night, and early morning shifts, as well as
fixed or rotating schedules.’'*

The Job was categorized into 4 groups based on
the type of exposure. For example, the office workers,
sellers, or guardians of the organization were catego-
rized as an administrative group.

Manual workers included carpenters, plumbers,
welders, etc. Construction workers were excluded as a
separate group because of the high frequency of their
injuries in previous Iranian studies.

B. The Epworth Sleepiness Scale (ESS) questionnaire
to evaluate the sleepiness of the patient; and trauma
severity obtained from patient’s medical records.

The ESS is a self-administered questionnaire with 8
questions. Respondents are asked to rate, on a 4-point
scale (0-3), their usual chances of dozing off or falling
asleep while engaged in eight different activities. A
score of 10 and higher is considered sleepy.'> In this
study, the Persian version of the questionnaire was used
which was previously translated and authenticated by
Sadeghniiat.’®

A. To evaluate injury severity in workers, injury se-
verity score (ISS) criteria was used, which is one of the
most common trauma scoring systems. ISS is a mathe-

matical model for estimating injury severity. ISS is
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based on abbreviated injury scale (AIS) criteria, which tional trauma. There were 21 participants with incom-
measures the severity of anatomical and tissue injury. plete questionnaires and after removing them, a total
The lesion AIS number varies from 1 to 6 in the form of of 683 patients’ data were analyzed. The mean (£SD)
1(Minor), 2 (Moderate), 3 (Serious but not life- age and work experience of the participants were 34
threatening), 4 (Severe and life-threatening), 5 (Critical), (£10) and 10 (£9), respectively. Most of the partici-
6 (Unsurvivable). The patient's lesions are divided into 6 pants were in the age group of 20-40 years, which
areas of the body, including the head and neck, face, includes young and middle-aged workers. (Figure 1)
chest, abdomen and pelvic contents, limbs, and superfi- Other demographic characteristics of the participants
cial parts of the body. To calculate the ISS, three regions are shown in Table 1. The most patients were men, un-
with the most AIS are selected based on them. Finally, der bachelor education levels, manual workers, and
the severity of trauma was categorized into two catego- had a shift work schedule.

ries based on the ISS: mild (ISS<8) and severe trauma Table 2 represents the characteristics of trauma in
(1SS>8).17 participants. As seen in the table, the most common

To perform descriptive analysis of qualitative varia- mechanism of trauma was falling. (%46)

bles, frequency distribution and for quantitative varia- According to Table 3, there was not a significant as-
bles, mean and standard deviation were used. To de- sociation between trauma severity and demographic
termine the relationship between the severity of trauma characteristics. Those who had falling or electric acci-
and demographic factors, the ANOVA statistical test was dents had more severe trauma compared to other in-
used, and to determine the relationship between two jured patients. (p=0.00)

qualitative variables, the Chi-square and Fisher exact Figure 2 demonstrates injury severity among job
tests were used. Data was analyzed by SPSS 20.0 categories of injured patients. As seen, the most injury

frequency was among manual working. Moreover,
Results manual workers had the most severe injury proportion
(compared to other workers). The detailed percentages
A total of 704 patients were referred to the emergency are shown in Table 4.
room of four teaching hospitals in Mashhad with occupa-
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Figure 1: Age range of patients participating in the study
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Table 1: demographic information of the patients.

Variable N (%)
male 636(93)
Gender
female 47(7)
Single 139(20)
Marital status
Married 543(80)
Manual Worker 532(78)
Administrative job 80(12)
Occupation
construction worker 24(4)
Other 47(7)
Under bachelor degree 631(92)
Education
Bachelor's degree and higher 52(8)
) Yes 204(30)
Smoking
No 479(70)
Yes 455(67)
shiftwork
No 229(33)
Yes 154(22)
Sleepiness
No 550(78)
.. Yes 98(14)
Opioid user
No 584(86)
construction worker 24(3%)
s Manual Worker 532(78%)
° Administrative job 80(12%)
others 47(7%)

*Differences was evaluated using Pearson’s chi-square and one-way ANOVA test.

Table 2: Trauma characteristic of the patients.

Variable n (%)
Fall 314(46)
Cut 216(32)
Mechanism of accident Explosion 6(1)
Electric 10(2)
Others 137(20)
Workplace 527(77)
Location of accident
Outside the workplace 156(23)
Morning 359 (53%)
Daytime of accident Afternoon 196 (29%)
Evening 77(12%)
Night 51(7%)

In addition, the clinical course of the patients was fol-
lowed. In total, among the patients included in the study,
about 33% of the patients needed treatment without the
need for follow-up. 28% of patients, needed follow-up
in addition to treatment. Also, 84 patients, which includes
13% of the patients, needed to be hospitalized in the
intensive care unit, and 171 patients needed to be hos-
pitalized in other departments, which included about

26% of the patients. 580 patients needed paraclinical
investigations such as imaging, which included more
than 80% of patients. Table 5 shows the information
related to the involvement of different body parts in
the injured people of the present study. As shown in the
table, the most injured limb is the hand followed by the

leg.
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Table 3: The correlation between trauma severity and demographic or accident characteristics.

Trauma
Mild Moderate Severe p-valuve
Male 363(59%) 202(33%) 46 (8%) 0.9
Gender
Female 26(59%) 14(32%) 4(9%)
Age 34.2+10 0.9
34.419 34.2+10
Mean(£SD)
Single 82(61%) 44(33%) 8(6%) 0.5
Marital status
Married 307(59%) 171(33%) 42(8%)
No 275(60%) 149(33%) 35(8%) 0.91
Smoking
Yes 114(58%) 67(34%) 15(8%)
No 338(61%) 180(32%) 41(7%) 0.5
Drug use
Yes 51(53%) 36(38%) 9(9)
Under bachelor 361(60%) 198(33%) 46(8%) 0.8
Education
Bachelor and higher 28(56%) 18(36%) 4(8%)
Stoni Yes 91(55%) 63(38%) 12(7%) 0.29
eepiness No 298(61%) 153(31%) 38(8%)
Yes 265(61%) 142(33%) 31(7%) 0.6
shiftwork
No 123(57%) 73(34%) 19(9%)
Fall 182(60 %) 88(29%) 32(11%) DY
Cut 113(55%) 85(42%) 6(3%)
Mechanism of accident Explosion 2(40%) 3(60%) 0
Electric 2(20%) 7(70%) 1(10%)
Others 90(67 %) 33(25%) 11(8%)
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Figure 2: Trauma severity among different job categories.
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Table 4: The correlation between trauma severity and occupational characteristics.
Trauma severity p-value
Moderate Severe
N(%)
Manual job 294(58) 174(34) 42(8)
Occupation Administrative job 52(68) 19(25) 5(7) 0.01
construction job 11(46) 12(50) 1(4)
Others 32(71) 11(24) 2(5)
(0] 0.46
. 10-20 118(20.1) 18(23.1)
Work experience
>20 v
63(10.7) 10(12.8)
Yes 265(61%) 142(32%) 31(7%) 0.6
it ot No 123(57%) 73(34%) 19(9%)
Table 5: The percentage of injured body parts among patients.
Damaged member n (%)
Head 92(14%)
Neck 14(2%)
Hand 241(35%)
Finger 73(11%)
Woaist 17(3%)
Leg 144(21%)
other 98(14%)
Discussion ly. The most common accident mechanism was trauma

The present study was conducted on 683 patients in four
training centers in Mashhad for one year. In general,
more than 90% of the patients were men. The average
age of the participants in this study was 34.30 £ 10.51.
Also, his average work experience was 10.18 = 9.51. In
the current study, 92% of injured patients had an educa-
tion level under a bachelor’s degree and most of them
(67%) were shift workers. The most frequent mechanism
of accidents was fall (46%) and more than half of the
accidents happened in the morning. Manual workers
included 79% of injured patients. Most of the injuries
(92%) were mild to moderate and only about 8 percent
of patients had severe injuries. Also, most of these acci-
dents took place in the morning work shifts.

In a study by Aghilinejad 10032 severe work-
related injuries were gathered from the accident registry
system of the governmental Iranian Mining and Mineral
Industries Development & Renovation Organization (IM-
IDRO) between 2003 and 2011.

The mean age and work experience of workers were
33. 9 £ (8. 4) years and 7. 7 (x 6. 6) years respective-

and impact (27%) followed by falls (24. 1%). (18)
These findings are in parallel with our results which
show Ol among young workers is more frequent.

Gholamizadeh and colleagues investigated occupa-
tional accidents in Iran statistics for 10 years (2007-
2017) based on the Social Security Organization and
reported that 98% of the Ol patients were men. The
findings showed that falls and slips (18.3%) and physi-
cal strikes (14.6%) were the most common causes of
accidents. Accidents had the highest incidence rate from
9 AM to noon (34.77%). These findings are similar to
our study findings which showed the most frequent inju-
ries were falling and most accidents occurred in the
morning.'?

All registered Ols in the Bureau of Labor and Social
Affairs of Kermanshah from 2009-2013 were ana-
lyzed in a cross-sectional study. Results indicated that
most of the accidents occurred between 10 am and 1
pm, and the lowest number of accidents happened be-
tween 4 and 7 am. The most frequent accidents were
related to the construction industry occurring. The main
causes of the accidents were falls from the height.?° It is
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largely similar to our findings and like some Iranian stud-
ies, falls are one of the main causes of occupational ac-
cidents. In addition, the morning shift is a more common
time for the occurrence of Ol in several mentioned stud-
ies.

Several studies similar to ours have reported the fre-
quency of occupational accidents at younger ages. In a
study conducted on evaluating safety and occupational
health in open pit mines in Turkey, 18-24 and 24-30
years’ age groups were responsible for 55 percent of
total accidents. Workers under 40 years old, were at a
greater risk for occurrence of accidents compared to
elder workers.?! In Vietnam also most of the occupation-
al accidents took place in young people with under di-
ploma education.??

The results of this study revealed a correlation be-
tween trauma severity and the mechanism of accident. (P
value=0.00) We noticed no significant association be-
tween demographic features and severity of injury.

In our study, workers with less work experience had
more severe traumas, but it was not significantly higher
than more experienced workers. (p=0.4) Previous re-
search on Ol showed that young adults (under 30 years
old) are at greater risk of accidents, maybe because of
a lack of knowledge and work experience.'® Less physi-
cal strength and disabilities in older workers mean that
there is a greater risk for them in jobs that need more
strength or more expertise.?? On the other hand, older
age is usually associated with more work experience,
where more experience and disability of old age play
an opposite role in the occurrence of accidents.!8:24

Among the enrolled patients in the study, nearly a
third of them (30%) required medical care without fol-
low-up. An additional 222 patients, comprising 33% of
the participants, necessitated follow-up in conjunction
with medical care. Of the total number of patients, 84
(12.6%) necessitated hospitalization in the intensive care
unit, while 171 patients (roughly 30%) required hospital-
ization in other wards.

In general, hand injuries included 35 percent of inju-
ries, and after that, leg injuries, and head and finger
injuries were the most common anatomical regions of
injury. A study conducted by lzadi and colleagues in
2016 on a sample of 1000 injured workers revealed
results similar to the present finding. According to their
research, the most frequent causes and types of acci-
dents were incaution, lack of attention, collision, and
trapping, respectively. The limbs were observed to be
the most commonly affected body parts. Furthermore,
the study concluded that less than 1% of the reported
occupational accidents resulted in fatalities. These find-
ings provide crucial insight into the nature of workplace

accidents and the associated risks, which can help guide

effective preventive measures.?5

Limitations and Strengths

There were some limitations in our study including
the non-cooperation of some patients due to the acute
conditions that happened to them. Also, the researcher
couldn't be present in more than one medical center at
the same time.

One of the strengths of this study was its multicenter
nature. Also, since in this study, the relevant information
was completed by the emergency medicine researcher;
therefore, there is a high degree of confidence in the
accuracy of the estimated injury severity and other

required information.

Conclusion

In general, the highest frequency of occupational acci-
dents and the most severe injuries were related to men
and manual workers. The reason can be attributed to
the lack of use of safety devices. Most of them hap-
pened due to falls and cuts. Most of the injured people
were working shifts and most of the injuries happened
in the morning shift. Young age and less work experi-
ence were associated with more severe injuries.

The results of this study showed the need for serious
policies to reduce occupational injuries. The victims
were the active workforce of society and at young
ages who could work for many years. In addition to
imposing treatment costs and absence from work on the
health economy, this issue has financial and psychologi-
cal consequences for the individual and his family.

Moreover, hand injuries (as the most common injured
limb), minimized the possibility of continuing work in the
short and medium term for the injured worker.

Strictness in complying with laws related to occupa-
tional health and safety, optimization of the work shift
schedule to increase alertness, and necessary training
for workers and employers are among the methods of

reducing occupational accidents.
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