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Occupational injuries admitted to the Emergency Department

Acil servise gelen is kazalarina bagl yaralanmalar

Seda OZKAN,' Sebnem KILIC,? Polat DURUKAN,' Okhan AKDUR,!
Alper VARDAR,' Sebahattin GEYIiK,? ibrahim IKIZCELI!

BACKGROUND

We aimed to identify the characteristics, causes and rates of
injuries associated with occupational accidents.

METHODS

Patients who presented to the Emergency Department due
to injuries occurring as a result of occupational accidents
were determined retrospectively. In occupational injuries,
several parameters were evaluated, such as gender, occur-
rence mechanism, injury type, injury localization, severity
score of the injury, and the type of profession.

RESULTS

The number of occupational injury admissions in the Emer-
gency Departments of our two centers during 2006 was 1038.
Mean age of the cases was 31.6+9.6. The most common mech-
anism of injuries was determined to be caught-in-machinery,
at 31.5%, followed by blunt object injury (21.5%), fall from
height (18.9%), penetrating-sharp object injury (17%), ocular
foreign body (3.9%), and others. Isolated extremity injuries
(74.2%) were the most common injury site, followed by mul-
tiple bodily injuries (8.5%), facial injuries (5.5%) and head-
neck injuries (4.6%). While 90% of cases were discharged
after treatment in the Emergency Department, 7% were re-
ferred to various departments for hospitalization.

CONCLUSION

In the majority of cases, patients with injuries associated
with occupational accidents presented to Emergency De-
partments. Observations in Emergency Departments may
help reveal details of occupational injuries and prevent
workplace-related accidents.

Key Words: Emergency Department; injury; occupational acci-
dents; trauma; wounds and injuries.

AMAC
Caligmamizda is kazalarina bagli yaralanmalarin 6zellik-
lerini, nedenlerini ve sonuglarini tanimlamay1 amagladik.

GEREC VE YONTEM

Is kazalar1 sonucunda olusan yaralanma ile acil servise ge-
len hastalar geriye yonelik olarak incelendi. Is kazalarna
bagli yaralanmalarda, cinsiyet, yaralanmanin olus meka-
nizmast, yaralanma tipi, yaralanmanin oldugu yer, yaralan-
ma siddet skoru ve is tipi gibi parametreler degerlendirildi.

BULGULAR

Her iki acil bdliimiine 2006 yili boyunca gelen is kazasi-
na bagli yaralanma sayis1 1038 idi. Olgularin yas ortalama-
st 31,6+9,6 idi. En yaygin goriilen yaralanma mekanizma-
st %31,5 ile viicuduna makinaya kaptirma olarak saptan-
di. Bunu sirasiyla %21,5 ile kiint cisimle yaralanma, %18,9
ile yiiksekten diisme, %17 ile delici kesici aletle yaralan-
ma, %3,9 ile gbze yabanci cisim kagmasi ve digerleri iz-
ledi. izole ekstremite yaralanmasi (%74,2) en ¢ok yarala-
nan viicut bolgesi idi. Bunu sirasiyla ¢oklu viicut yaralan-
mas1 (%8,5), yliz yaralanmalari (%5,5), bag-boyun yaralan-
malar1 (%4,6) izledi. Olgularin %90°1 acil serviste tedavisi
yapildiktan sonra taburcu edilirken, %7’si degisik bolim-
lere yatirildi.

SONUC
Is kazalarma bagli yaralanmalarm biiyiik kismi acil servis-
lerde degerlendirilmektedir. Acil servislerdeki gozlemler, is
yeri ile iligkili kazalarin 6nlenmesinde ve is kazalarina bag-
It yaralanmalarin 6zelliklerinin tanimlanmasinda yardimci
olabilir.

Anahtar Sozciikler: Acil servis; yaralanma, is kazalari; travma; ya-
ralar ve yaralanmalar.
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Occupational injury is an accident that occurs dur-
ing performance of a job assigned by the employer.
I Occupational injuries are common health problems
constituting an important share among all types of in-
juries in terms of morbidity and mortality.”*

Each year, 270 million occupational injuries oc-
cur in the world, causing 1.1 million deaths per year.
1 Particularly in developing countries, the rate of oc-
cupational injuries is high, and the rate is considered
as one of the significant indicators of the work envi-
ronment.[) Developing countries constitute 60% of the
global workforce; 80% of those laborers work in small
enterprises involving illegal sectors and requiring hard
and dangerous work.[’® Severe injury to workers can
have serious financial, social, medical, and psycho-
logical repercussions, particularly in the case of young
workers.[”’

Most of the injuries associated with occupational
accidents result in presentation to Emergency Depart-
ments. The majority of those accidents, which can
lead to serious results, are preventable. In the present
study, we aimed to identify the characteristics, causes
and rates of injuries associated with occupational acci-
dents; analyze the differences between various profes-
sions; and elucidate helpful results that could be used
for taking measures in the prevention of occupational
injuries.

MATERIALS AND METHODS

Our study was carried out in two centers: the Emer-
gency Departments of the Medical School in Erciyes
University Faculty of Medicine and Toyota State
Hospital. Patients who presented to the Emergency
Department between 1 January 2006 and 31 Decem-
ber 2006 due to injuries occurring as a result of oc-
cupational accidents were determined retrospectively.
Patient files were retrieved from the hospital archives
and reviewed. The information in the files was re-
corded on to prepared forms. The ethical committee
of our university approved the study (Decision num-
ber: 01/252/08.05.2007). The data included in those

Table 1. Demographic characteristics of occupational injuries
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forms were recorded on to the SPSS 11 and statisti-
cal analyses were carried out. In occupational injuries,
several parameters were evaluated, such as gender, oc-
currence mechanism, injury type, injury localization,
severity score of the injury, and the profession. Differ-
ent professions were compared in terms of occurrence
mechanism, injury localization and injury types. One-
way ANOVA and post-hoc Bonferroni tests were used
for statistical assessments.

RESULTS

Demographic Characteristics

The number of occupational injury admissions in
Emergency Departments of both centers during 2006
was 1038 [1024 (98.7%) male, 14 (1.3%) female].
Mean age of the cases was 31.6+£9.6. Distribution of
age ranges was as follows: 15-29 years (485, 46.7%),
30-44 years (448, 43.2%), 45-59 years (87, 8.4%), and
>60 years (18, 1.7%). The distribution of gender and
age over the different professions is shown in Table 1.
The median injury severity score (ISS) was calculated
to be 4 (min 0 - max 57). The evaluation of injuries
according to the business sector revealed the manu-
facturing industry as having the highest injury rate, at
60% (n=623), followed by the construction industry at
24% (n=247) (Table 1).

Occurrence Mechanism of Injuries

The most common mechanism of injuries was de-
termined to be caught-in-machinery, at a rate of 31.5%
(n=327), followed by blunt object injury (21.5%), fall
from height (18.9%), penetrating-sharp object injury
(17%), ocular foreign body (3.9%), and others (Table
2).

Apart from others, the occurrence mechanism
and type of 31 injuries occurring in the manufactur-
ing industry included mass intoxication as a result of
carbon monoxide intoxication due to fire in a rubber
manufacturing plant. All the workers were discharged
following monitoring and treatment in the Emergency
Department.

Industry Male Female 15-29 years 30-44 years 45-59 years >60 years Total

n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Manufacturing 616 (98.9) 7(1.1) 297 (47.7) 266 (42.7) 49 (7.9) 11 (1.8) 623 (60.0)
Construction 246 (99.6) 1(0.4) 102 (41.3) 122 (49.4) 23(9.3) - 247 (23.8)
Agriculture 31(93.9) 2(6.1) 15 (45.5) 11 (33.3) 2(6.1) 5(15.2) 33(3.2)
Transportation 44 (100) - 25 (56.8) 15 (34.1) 3(13.0) - 44 (4.2)
Woodworking 23 (100) - 8 (34.8) 11 (47.8) 3 (13.0) 1(4.3) 23(2.2)
Electricity 19 (100) - 6 (31.6) 10 (52.6) 3(15.8) - 19 (1.8)
Mining 5 (100) - 3 (60.0) 1 (20.0) - 1 (20.0) 5(0.5)
Other 40 (90.9) 4(9.1) 29 (65.9) 12 (27.3) 3(6.8) - 44 (4.2)
Total 1024 (98.7)  14(1.3) 485 (46.7) 448 (43.2) 87 (8.4) 18 (1.7) 1038
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Table 2. Mechanisms of occupational injuries in the various industries

Injury Mechanism Manufacturing Construction Agriculture Transportation Woodworking Electricity Mining  Other Total

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
PSOI 131 (21.0) 17 (6.9) 4(12.1) 1(2.3) 1(4.3) - 1(20.0) 21(47.7) 176(17.0)
Blunt object injury 108 (17.3) 91 (36.8) 2(6.1) 11 (25.0) 9(39.1) - 2 (40.0) - 223 (21.5)
Fall 25 (4.0) 121 (49.0) 309.1) 21 (47.7) 6(26.1) 1(53) 2(40.0) 17(38.6) 196 (18.9)
Caught-in-machinery 284 (45.6) 5(2.0) 24(72.7) 7(15.9) 3(13.0) - - 409.1) 327(1.5)
Burn 13 (2.1) - - 1(2.3) - - - 1(2.3) 15 (1.4)
Ocular foreign body 25 (4.0) 10 (4.0) - - 4(17.4) 1(5.3) - 1(2.3) 41(3.9)
Electrical shock 5(0.8) 1(0.4) - - - 17 (89.9) - - 23(2.2)
Intoxication 31(5.0) - - - - - - - 31(3.0)
Lifting heavy weight 1(0.2) 2(0.8) - 3(6.8) - - - - 6 (0.6)
PSOI: Penetrating-sharp object injury.
Table 3. Injury site according to the various industries
Injury Site Manufacturing Construction Agriculture Transportation Woodworking Electricity Mining  Other Total

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Head-neck 16 (2.6) 28 (11.3) - 3(6.8) - - 1(20.0) - 48 (4.6)
Face 34 (5.5) 13 (5.3) - 2 (4.5) 5(21.7) 2 (10.5) - 1(2.3) 57 (5.5)
Thorax 1(0.2) 6(2.4) - 1(2.3) - - - 1(2.3) 9(0.9)
Abdomen 4(0.6) 5(2.0) - - 1(4.3) - - 2 (4.5) 12 (1.2)
Spine 1(0.2) 3(1.2) - 2 (4.5) - - - 1(2.3) 7(0.7)
Pelvis 1(0.2) 8(3.2) 1(3.0) 2 (4.5) - - - 2 (4.5) 14 (1.3)
UE 447 (71.7) 57(23.1) 27 (81.8) 14 (31.8 9(39.1) 5(26.3) 3(60.0) 26(59.1) 588 (56.6)
LE 76 (12.2) 80 (32.4) 1(3.0) 13 (29.5) 7(30.4) - 1(20.0) 5(11.4) 183(17.6)
Skin 1(02) - - - - - - - 1(0.1)
MOI 11 (1.8) 47 (19.0) 4(12.1) 7 (15.9) 1(4.3) 12 (63.2) - 6(13.6) 88(8.5)
Other 31(5.0) - - - - - - - 31(3.0)

UE: Upper extremity; LE: Lower extremity; MOIL: Multiple organ injuries.

Differences regarding occurrence mechanism
of injuries are shown in Table 2. Particularly in the
manufacturing and agriculture industries, caught-in-
machinery accidents (the majority involving the hand)
were the most common. The most common injury type
in the construction industry was determined to be fall
from height. While penetrating sharp object injuries
were encountered mostly in the manufacturing indus-
try, blunt object injuries were observed primarily in
manufacturing and construction industries.

Injury Localizations

Isolated extremity injuries [74.2% (n=771)] were
the most common. Particularly, isolated upper ex-
tremity injuries accounted for 56.6% (n=588) among
overall injuries, and 544 (92.5%) of those consisted
of hand injuries. Lower extremity involvement rate
was found to be 17.6% (n=183), followed by multi-
ple bodily injuries (8.5%), facial injuries (5.5%), and
head-neck injuries (4.6%) (Table 3).

For all industries, extremity injuries were observed
to rank first among the common injury sites. Many up-
per extremity injuries were determined particularly in
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the manufacturing industry. While lower extremity in-
juries constituted the most common injury site among
cases in the construction industry, multiple organ in-
juries and upper extremity injuries were determined
to be the second most common. Moreover, multiple
organ injuries taking place in the construction industry
were found to constitute 47% of overall injuries in the
construction industry.

While 91% (n=535) of upper extremity injuries
were found to have affected people below 44 years,
76% of them were found to have taken place as a re-
sult of accidents occurring in the manufacturing indus-
try. Caught-in-machinery accidents involving hands
were the most common injury mechanism (50.5%),
and lacerations-cuts were the most common injury
type (36.4%). Ninety-two percent (n=542) of upper
extremity injuries were treated in the Emergency De-
partment (Table 4). Emergency treatment of upper ex-
tremity injuries included skin cuts, tendon lacerations,
finger amputations, phalanx fractures, and crushes.
Those treatments were carried out by residents of the
emergency and orthopedics departments.

Regarding injury sites, facial injuries were ob-
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Table 4. Injury type
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Injury Site Manufacturing Construction Agriculture Transportation Woodworking Electricity Mining  Other Total

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Cut 218 (35.0) 22 (8.9) 5(15.2) 5(11.4) 2(8.7) - 2 (40.0) 19 (43.2) 273 (26.3)
STI 161 (25.8) 149 (60.3) 7(21.2) 33 (75.0) 12 (52.2) - 3(60.0) 16(36.4) 381 (36.7)
Amputation 57(9.1) 3(1.2) 9(27.3) - 1(4.3) - - 2 (4.5) 72 (6.9)
Crush inj 52(8.3) 7(2.8) 7(21.2) - 2(8.7) - - 3(6.8) 71 (6.8)
Fract-dis 58(9.3) 46 (18.6) 2(6.1) 5(11.4) 2(8.7) - - 2(45) 115(11.2)
Burn 13 (2.1) - - 1(2.3) - - - 1(23) 15(1.45)
Electrical inj 5(0.8) 1(0.4) - - - 13 (68.4) - - 19 (1.8)
Intoxication 31(5.0) - - - - - - - 31(3.0)
Ocular inj 25 (4.0) 10 (4.0) 1(3.0) - 4(17.4) - - 1(2.3) 41(3.98)
MOI 2(0.3) 8(3.2) 2(6.1) - - 6(31.6) - - 18 (1.7)
Isolated head inj 1(0.2) 1(0.4) - - - - - - 2(0.1
STI: Soft tissue injuries; Inj: Injuries; Fract-dis: Fracture-dislocation; MOI: Multiple organ injuries.
served to constitute a considerable segment. Isolated Prognosis

ocular injuries accounted for 72% (n=41) of facial
injuries and all of them were cases presenting to the
emergency room due to ocular foreign body com-
plaint. Foreign body in the eye included metal shard
in 27 (66%) cases, cement-lime in 6 (14%) cases,
wood-sawdust in 4 (10%) cases, caustic materials in
2 (5%) cases, and contact of air hose to the eye in 2
(5%) cases. Metal shards were encountered generally
among cases in the manufacturing industry. While
ocular lavage and medical treatment were applied to
42% (n=17) of ocular injuries, surgical treatment was
applied in 34% (n=14), and removal of foreign body
with guidance of biomicroscopy was carried out in
24% (n=10) of cases.

Injury Type

The most common injury among the general in-
jury group was soft tissue injuries, at a rate of 36.7%
(n=381), followed by lacerations-cuts (26.3%),
fractures-dislocations (11.2%), amputations (6.9%),
crushes (6.8%), and others (Table 4).

Analysis of the injury types revealed cuts-lacera-
tions as the most frequent type of injury in the manu-
facturing industry, followed by soft tissue injuries,
fractures, amputations, and crush injuries. Amputa-
tion and crush injuries were the most common types
of injury in the agricultural industry. Soft tissue inju-
ries ranked first in construction-related jobs, followed
by fractures-dislocations as the most common injury
types. Electricity-related injuries were mostly en-
countered among workers employed in an electricity
company or working in the manufacturing and con-
struction industries. The most common occurrence
mechanism among workers employed in an electricity
company was determined to be fall from height as a
result of electric shock while repairing a transformer
station. Therefore, the majority of them had multiple
injuries as well as electricity-related injury.
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While 90% of cases were discharged after treat-
ment in the Emergency Department, 7% (n=78) were
referred to various departments for hospitalization.
The overall mortality rate was 1% (n=7). The mean
age was 46.7+12.3. The occupational spectrum of the
exitus patients was as follows: 3 (42.9%) electricity
workers, 2 (28.5%) agricultural workers, 1 (14.3%)
construction worker, and 1 (14.3%) manufacturing
worker. The occurrence mechanisms of injury particu-
larly among workers employed in electricity compa-
nies were electric shock and fall from height. All had
both electricity-related injury and multiple injuries.
While 6 exitus cases showed multiple injuries, 1 case
had an isolated severe head injury, and median ISS
value was calculated as 41 (min 25 - max 57). The in-
juries of the exitus agricultural workers were caught-
in-machinery type. A construction worker and manu-
facturing worker had severe injuries related to fall
from height and head trauma due to hit from a blunt
foreign object, respectively.

DISCUSSION

Injuries associated with occupational accidents can
have serious consequences for workers and the public,
such as physical incapacitation, loss of workforce, and
healthcare necessity. Previous epidemiologic studies
have determined the following as potential risk fac-
tors for occupational accidents: age too young or old,
male gender, poor workplace conditions, long work
hours, nightshift, lack of systemic occupational train-
ing, inadequate sleep, high level of work stress, poor
workplace security, emotional instability, insufficient
work experience, smoking, use of alcohol, and lack of
physical exercise.[!%

Work-related injuries exhibit higher injury risk for
males compared to females.!'!'?! Holizki et al.’! found
the occupational injury rates for women as 14% and
for men as 86%. In the present study, the rate for in-
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jured females was as low as 1.3%, and this result ex-
hibited a correlation with the statistics of our country.
In Turkey, according to the statistics of the SSK (the
state-run social security system) for 2002, while the
occupational accident rate was 72,344, 96.5% of those
were male and only 3.4% were female.!""*) The low
rate of work-related accidents among women is a re-
sult of the small number of women employed as work-
ers. Moreover, the number of females working under
social security is known to be much lower compared
to that of men.[!]

In the present study, 89.9% of the cases were found
to be below 44 years old. Particularly, the injury rate
among the 15-29 age group was determined to be the
highest (46.7%). Other studies in the literature also
underline the higher risk for young workers.l>111415]
Jackson et al.l'"¥ reported 73% of workplace-related in-
juries as taking place among people aged 20-44 years.
The high incidence of occupational injuries in young
people may be associated with the high numbers of
youth and young workers in our country. Almost all
of the serious injuries affecting young people are pre-
ventable. Moreover, it is an ethical obligation to take
the necessary precautions in order to prevent those in-
juries.”! In the present study, the rate of injuries was
found to decrease, particularly after age of 45. This
may be related to the low number of people working
after this age or to the experience they gained over
time.['] While the injury rate among elderly people is
low, it still causes serious outcomes. Twenty-five per-
cent of permanent physical incapacitation cases and
54% of mortalities were seen among elderly people.
1 In the present study, elderly people accounted for
42% of the mortality cases. While it changes on an
individual basis, elderly people exhibit certain health
problems, such as weakness against cold, bone fragil-
ity due to osteoporosis, decrease in muscle power, and
decline in articular and mental abilities.["'®) The em-
ployers should consider such factors and take proper
precautions.

Both of the centers housing the study had many la-
borers working in the manufacturing industry. Those
regions have developed food, textile, furniture, metal
goods, machinery, and automotive industries. As a
result, injury rates among the manufacturing indus-
try were found to be the highest followed by the con-
struction industry. Similar to our results, another study
showed the manufacturing industry as having the
highest injury rate followed by the construction indus-
try.”) Dufort et al.’! determined that more than 50%
of the injuries encountered in the Emergency Depart-
ment were due to accidents in manufacturing, sales,
and construction industries. Nakata et al.[ found the
highest injury rate in the manufacturing industry, at
44.2%. Ergor et al.l”! found the highest rate of occu-
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pational injuries in the manufacturing industry (52%),
followed by the construction industry (23.1%) and
mining industry (11.8%).

Caught-in-machinery type injury was the most
commonly encountered injury mechanism followed
by blunt object injury, fall from height, and penetrating
sharp object injury. A study revealed the rate of pen-
etrating sharp object self-injury rate as 22.5% and of
falls as 18%."1 A study conducted by Jackson et al.l'¥
determined injury due to some object in the workplace
as the most common injury type, with a rate of 54%.
Ergoér et al.””? found sharp object/machinery injuries
as the most common types, with a rate of 35.6%, and
falls as the second most common injury type, at 21%.
While the mechanism of injuries may show alteration
depending on different types of work prevalent in dif-
ferent countries, injuries resulting from work-related
machinery and objects generally rank first.

Isolated extremity injuries were the most frequent
corporal injury localization, followed by multiple
bodily injury and facial injury. Isolated upper ex-
tremity injuries constituted 56.6% of all injuries, and
76% of them had taken place during accidents in the
manufacturing industry. A study conducted by Holizki
et al.B! and another study performed by Dufort et al.
Pl both showed upper extremity injuries as the most
common localization of injuries, with rates of 47.5%
and 55.9%, respectively. Hand injuries are generally
known to be less serious injuries but are encountered
more frequently.l'”! A study performed by Dufort et al.
BB1 on adolescents showed hand injuries (42.7%), par-
ticularly lacerations, and ocular injuries as the most
common injuries. In the present study, hand injury
was determined in 544 (52.4%) cases. The most com-
mon injury mechanisms in our study were caught-in-
machinery involving hands, penetrating sharp object,
and blunt object injuries. The most frequently encoun-
tered injury type was cuts-lacerations. The majority
of the injuries were determined to have taken place in
the manufacturing industry. Our results are consistent
with the results obtained previously by other investi-
gators. The study conducted by Sorock et al.l'’! deter-
mined cuts and lacerations among 69% and fractures
among 26% of workers, while observing that 60%
of those had occurred in the manufacturing industry.
Thirty-seven percent of the injuries were caused by
machines. Another study performed by Sorock et al.['®]
showed the rates of injuries as follows: 63% lacera-
tions, 13% crush injuries and 5% fractures. While 42%
of injuries were due to machinery accidents, 46% were
found to involve a person having less than three years’
work experience.['®

In the present study, 92.2% of upper extremity in-
juries were treated in the Emergency Department, and
included skin cuts, tendon cuts, digital amputations,
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phalanx fractures, and crush injuries. Treatment in
these cases was carried out by residents of the Emer-
gency and Orthopedics Departments. Digital lacera-
tion, which was the most common injury type, caused
an average sick-leave of 3 days, and 22 days for the
most severe injury, which was digital amputation.!'”)
Work equipment, work practices and characteristics
of the workers are all factors that relatively alter the
risk of acute work-related hand injuries.['®! There are
several precautions that are known to reduce the risk
of hand injury, such as usage of protective equipment
by the personnel, frequent safety inspections applied
by the administration, identification of the dangerous
equipment and procedures, increasing the usage of
protective gloves, and reducing contact with danger-
ous objects such as moving machine parts, sharp metal
tools and knives.!'” With encouragement of glove us-
age alone, injuries can be reduced by 60%.!®!

The numbers of facial injuries were not high, yet
they were the third most common injury observed.
In particular, isolated ocular injuries comprised 72%
of all facial injuries. Patients presented to the hospi-
tal with the complaint of ocular foreign body. While
foreign bodies were metal pieces and shards in manu-
facturing industry injuries, objects included wooden
pieces and splinters in woodworking and corrosive
substances in industries dealing with chemicals. While
a previous study showed ocular injuries as account-
ing for 18% of all injuries, another study found this
rate as 7.5%.5° In the present study, ocular injuries
constituted 3.9% of all injuries. More than half of the
work-related ocular injuries take place in manufactur-
ing, service and construction industries.!"”! Producers,
laboratory workers, equipment operators, repairmen,
and production and adjustment workers are known to
be at risk for ocular injuries. People should be instruct-
ed on the importance of eye protection and proper
maintenance of equipment. Ninety percent of work-
related ocular injuries can be prevented with adequate
eye protection.!]

Injuries arising from occupational accidents are
generally encountered and treated in Emergency De-
partments.t'* In the present study, 90% of cases were
treated in the Emergency Department as well. A study
performed by Jackson et al.'¥ showed that 73% of
injuries resulting from occupational accidents were
treated in Emergency Departments.

Mortality cases were observed to occur as a result
of the accidents in the electricity, agriculture, construc-
tion, and manufacturing industries. The study carried
out by Ergor et al.”? showed 37% of fatal accidents as
occurring in the construction industry and 25% in the
manufacturing industry, followed by service and min-
ing industries. While Holizki et al.’! reported accidents
associated with motor vehicles as the most common
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mortality mechanism, with a rate of 40%, this was fol-
lowed by being crushed by heavy equipment and fall
from height. In the present study, the low rate of in-
juries resulting from transportation accidents may be
associated with the fact that traffic accidents might not
have been noted as occupational accidents in Emer-
gency Department records. The study performed by
Holizki®™ found the rate of mortalities due to electrical
shock as 5%. In the present study, while the rate of
injuries associated with electrical shock among overall
injuries was 2.2%, this rate was 42.8% among mor-
talities. Although the injury rate among workers in the
electricity sector is lower than the other sectors, it can
result in serious outcomes. Because such injuries oc-
cur particularly in electricity transformer stations, they
cause both electrical shock and fall from height. A pre-
vious study showed that burn and electricity injuries
constitute 3% of all injuries.?® Mortalities associated
with electricity injuries comprise 3% of mortalities oc-
curring as a result of occupational accidents.?!) Taking
the appropriate precautions for the safety of laborers
working in the electricity sector is an important subject
that should be seriously taken into account. In particu-
lar, precautions such as usage of non-flammable cloth-
ing, non-conducting stairs, insulated covers, alarm
devices to alert workers to the close proximity of an
electrical current, improvement in training and alarm
systems, and turning off the electrical current prior to
working might help in the reduction of injuries.!?*-*

In agricultural regions, traumatic injuries asso-
ciated with agriculture are a serious threat to public
health and contribute to the rates of diseases and per-
manent disability. The majority of people exposed to
such injuries are known to be technicians of agricul-
tural machines and elderly workers.?*! The study per-
formed by Dufort et al.’®! determined injuries occur-
ring in the agricultural sector as constituting less than
5% of all work-related injuries. In the present study,
this rate was observed to be 3.2%, and two of the mor-
talities were found to be among agricultural workers.
Both cases were over 60 years of age and had suffered
caught-in-machinery type injuries. Since workers in
the agricultural industry do not retire after a certain
age, injuries in elderly people may be more common
than in other sectors.

Generally, the mortality rate of our study was found
to be lower than reported previously. The difference in
business sectors between the regions investigated in
our study and the other regions and our failure to de-
termine several cases due to the retrospective nature
of our study might be the underlying reasons for these
results.

In conclusion, in the majority of injuries associ-
ated with occupational accidents, patients presented to
Emergency Departments, and were mostly young in
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age. The most common injury site was the extremi-
ties, particularly the upper extremities, most of which
were treated in the Emergency Department. Therefore,
observations in Emergency Departments may help to
reveal details of injuries, demographic characteristics
and difficulties faced by employers and will contrib-
ute to the prevention of workplace-related accidents.
Better safety training and improved risk management
together with preferable equipment and workplace de-
sign, frequent engineer inspections, and usage of pro-
tective gear by workers might prove to be effective in
reducing workplace accidents.

REFERENCES

1. Giinay S. Travmadan korunma. Iginde: Ertekin C, Taviloglu
K, Giiloglu R, Kurtoglu M, editér. Travma. [stanbul: stanbul
Medikal Yaymncilik; 2005. s. 11-25.

2. Concha-Barrientos M, Nelson DI, Fingerhut M, Driscoll T,
Leigh J. The global burden due to occupational injury. Am J
Ind Med 2005;48:470-81.

3. Dufort VM, Kotch JB, Marshall SW, Waller AE, Langley JD.
Occupational injuries among adolescents in Dunedin, New
Zealand, 1990-1993. Ann Emerg Med 1997;30:266-73.

4. Belville R, Pollack SH, Godbold JH, Landrigan PJ. Occu-
pational injuries among working adolescents in New York
State. JAMA 1993;269:2754-9.

5. Brooks DR, Davis LK, Gallagher SS. Work-related injuries
among Massachusetts children: a study based on emergency
department data. Am J Ind Med 1993;24:313-24.

6. Nakata A, lkeda T, Takahashi M, Haratani T, Hojou M,
Swanson NG, et al. The prevalence and correlates of occu-
pational injuries in small-scale manufacturing enterprises. J
Occup Health 2006;48:366-76.

7. Ergor OA, Demiral Y, Piyal YB. A significant outcome of
work life: occupational accidents in a developing country,
Turkey. J Occup Health 2003;45:74-80.

8. Takala J. Introductory Report of The International Labour
Office. Geneva: Occupational Safety and Health Branch In-
ternational Labour Office; 1999.

9. Holizki T, McDonald R, Foster V, Guzmicky M. Causes of
work-related injuries among young workers in British Co-
lumbia. Am J Ind Med 2008;51:357-63.

Cilt - Vol. 16 Sayi- No. 3

10. Ghosh AK, Bhattacherjee A, Chau N. Relationships of work-
ing conditions and individual characteristics to occupational
injuries: a case-control study in coal miners. J Occup Health
2004;46:470-80.

11.Ince H, Ince N, Ogzyildirim BA. Occupational accidents
and forensic medicine in Turkey. J Clin Forensic Med
2006;13:326-30.

12.Elmas I, Ince H. Forensic medicine. In: Ertekin C, Taviloglu
K, Giiloglu R, editors. Trauma and resuscitation. Istanbul:
2006. p.223-9.

13.SSK year 2002 statistics report. Ankara: SSK Tiirk Pres;
2004. p 73-81.

14.Jackson LL. Non-fatal occupational injuries and illnesses
treated in hospital emergency departments in the United
States. Inj Prev 2001;7 Supple 1:21-26.

15.Breslin FC, Smith P. Age-related differences in work inju-
ries: a multivariate, population-based study. Am J Ind Med
2005;48:50-6.

16. WHO. Primary Health Care Systems and Services for the
21st Century. Geneva: 1997.

17.Sorock GS, Lombardi DA, Hauser RB, Eisen EA, Herrick
RF, Mittleman MA. Acute traumatic occupational hand in-
juries: type, location, and severity. J Occup Environ Med
2002;44:345-51.

18.Sorock GS, Lombardi DA, Hauser R, Eisen EA, Herrick RF,
Mittleman MA. A case-crossover study of transient risk fac-
tors for occupational acute hand injury. Occup Environ Med
2004;61:305-11.

19.Peate WF. Work-related eye injuries and illnesses. Am Fam
Physician 2007;75:1017-22.

20.Fordyce TA, Kelsh M, Lu ET, Sahl JD, Yager JW. Thermal
burn and electrical injuries among electric utility workers,
1995-2004. Burns 2007;33:209-20.

21.Janicak CA. Occupational fatalities caused by contact with
overhead power lines in the construction industry. J Occup
Environ Med 1997;39:328-32.

22.Cawley JC, Homce GT. Occupational electrical injuries in
the United States, 1992-1998, and recommendations for
safety research. J Safety Res 2003;34:241-8.

23.Nogalski A, Liibek T, Sompor J, Karski J. Agriculture
and forestry work-related injuries among farmers admit-
ted to an Emergency Department. Ann Agric Environ Med
2007;14:253-8.

247



