
INTRODUCTION

The over all hu man, so cial, and fi nan cial toll of 
trau matic oc cu pa tional in jury is enor mous, ri val ing
the bur den im posed by such health threats as can cer
and car dio vas cu lar dis eases (1, 2). The di rect cost
(lost wages, med i cal and re ha bil i ta tion pay ments,
in sur ance ad min is tra tive costs, prop erty loses, pro -
duc tion loses, tem po rary and per ma nent dis abil i ties) 
plus in di rect costs (cost as so ci ated with pain and
suf fer ing by work ers and fam ily mem bers) of oc cu -
pa tional in ju ries were es ti mated in USA to be about
US$ 30 bil lion an nu ally (3).

Trau matic oc cu pa tional in ju ries and fa tal i ties
re sult from mul ti ple causes, af fect dif fer ent seg -
ments of the work ing pop u la tion, and oc cur in a
myr iad of oc cu pa tions and in dus trial set tings. In di -
vid ual char ac ter is tics of work ers and en vi ron men tal
haz ards can be the con trib ut ing fac tors in the oc cur -

rence of oc cu pa tional ac ci dents and in ju ries (4–6).
Workers in rub ber in dus try are ex posed to nu mer ous 
haz ards in the work place, such as noise, vi bra tions,
bad microclimatic fac tors, ex po sure to toxic agents
and dust, poor il lu mi na tion and ven ti la tion.

THE AIM OF THE STUDY

The aim of this study was to ex am ine the ep i -
de mi o log i cal char ac ter is tics of trau matic oc cu pa -
tional in ju ries in work ers in rub ber in dus try in the
pe riod be tween 1993 and 2003.

MATERIAL AND METHODS

An in jury was de fined as oc cu pa tional if it oc -
curred while work ing for com pen sa tion (in ju ries in

153

SUMMARY

The aim of this study is to ex am ine the ep i de mi o log i cal char ac ter is tics
of trau matic oc cu pa tional in ju ries in rub ber in dus try work ers reg is tered in
the pe riod be tween the 1993 and 2003. The oc cu pa tional ac ci den tal work -
place in ju ries are most fre quent among young, less ex pe ri enced work ers. The 
in ju ries in oc cu pa tional ac ci dents are most fre quent in May, on Mon day, be -
tween 8 am and 10 am. The most com mon type of oc cu pa tional in ju ries were
closed frac tures, open frac tures and dis lo cated frac tures. Up per and lower
ex trem i ties were the most fre quently in jured parts of the body in oc cu pa -
tional in ju ries. These in ju ries re sulted in 70.4 ± 5.8 days per in jured worker,
which is higher than in the lit er a ture data. These find ings are im por tant for
the con trol and pre ven tion of oc cu pa tional in ju ries in rub ber in dus try.

Key words: Occupational injury, rubber industry, workers,
          occupational accidents

ACTA FAC. MED. NAISS. UDC 613.62:678 

Orig i nal article

ACTA FAC. MED. NAISS. 2004; 21 (3): 153-161

Jovica Jovanovi}1, 
Mi lan Jovanovi}2, 
Mirjana Aran|elovi}1

1In sti tute of Oc cu pa tional
Health Ni{; 2 Clin i cal Cen ter Ni{

OCCUPATIONAL INJURIES 
IN RUBBER INDUSTRY



ac ci dents at work place), while ar riv ing at or leav ing
work (in ju ries in com mut ing ac ci dents) and in the
traf fic on the way to work (in ju ries in ac ci dents in
the traf fic to work). All in ju ries, which had re sulted
in at least one day’s ab sence from work af ter the day
of the in jury, formed the ba sis of the anal y sis. When
an in jury oc curs, data are en tered by the man age -
ment rep re sen ta tives of the safety de part ment and
the in dus try plant med i cal staff. The data set in -
cludes in for ma tion on em ployee char ac ter is tics (e.g. 
sex, age, work ing ex pe ri ence, ed u ca tion), char ac ter -
is tics of the work place and event, de scrip tion of the
in jury (date, time of day, in jury type and body part
in jured) and out come (lost days, days on which em -
ploy ees re ported to work but were as signed to light
or al ter na tive du ties). All in ju ries an a lyzed must
have met one or more of the fol low ing con di tions:
med i cal treat ment re quired re stric tion of work or
mo tion, trans fer to an other job or re sulted in death.
The cir cum stances of each in ci dent were re viewed
us ing the vari ables in the da ta base, in clud ing the
nar ra tive de scrip tion of “how the in jury oc curred”,
the na ture of the in jury, the in jured work ers job ti tle,
and rec om men da tions to pre vent fu ture oc cur -
rences. Ex ter nal cause of in jury in da ta base was
based on codes from the In ter na tional Clas si fi ca tion
of Dis eases (7), ex clud ing only sui cide and med i cal
mis ad ven ture.

For the days away from work, cal cu la tion of
the num ber of cal en dar lost days re sult ing from oc -
cu pa tional in ju ries was di vided by the num ber of in -
jured work ers.

RESULTS

In the ex am ined pe riod 536 trau matic oc cu pa -
tional in ju ries oc curred in the rub ber in dus try (474
in ac ci dents at workplaces, 34 in ac ci dents in the
traf fic to work and 28 in com mut ing ac ci dents). Oc -
cu pa tional in ju ries in ac ci dents at work place are
most fre quent among young work ers. The num ber
of in ju ries in com mut ing ac ci dents rises by the age
of work ers (table 1).

Trau matic oc cu pa tional in ju ries in ac ci dents
at work place are most fre quent among less ex pe ri -
enced work ers (table 2).

The high est num ber of in ju ries in ac ci dents at
workplaces oc curred be tween 8 a.m. and 10 a.m., in
the traf fic from work be tween the 4 a.m. and 6 a.m.
and in com mut ing ac ci dents be tween the 2 p.m. and
4 p.m. (table 3).

The in ju ries in oc cu pa tional ac ci dents are
most fre quent on Mon day (table 4).

Dis tri bu tion of oc cu pa tional in ju ries by the
month of the years showed the peaks in May, Oc to -
ber and No vem ber. The high est num ber of in ju ries
in com mut ing ac ci dents oc curred in win ter months
(table 5).

The most com mon types of oc cu pa tional in ju -
ries were closed frac tures, open frac tures and dis lo -
cated frac tures. The most com mon type of in ju ries in 
com mut ing ac ci dents was sprains and strains (table
6).

Up per and lower ex trem i ties were the most
fre quently in jured parts of the body in oc cu pa tional
in ju ries (table 7).
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Ta ble 1. Dis tri bu tion of in ju ries by age of in jured worker

    Age

(Years)

Lo ca tion of the ac ci dents

Ac ci den tal in ju ries at
work place

Ac ci den tal in ju ries in 
traf fic to work

In ju ries in com mut -
ing ac ci dents

To tal

N % N % N % N %

Un der 20 98 20.7 7 20.6 3 10.7 108 20.1

20-29 105 22.1 8 23.5 3 10.7 116 21.6

30-39 87 18.3 5 14.7 5 17.8 97 18.1

40-49 71 14.9 5 14.7 5 17.8 81 15.1

50-59 58 12.2 5 14.7 5 17.8 68 12.7

60-65 55 11.6 4 11.8 7 25.0 66 12.3

To tal 474 100.0 34 100.0 28 100.0 536 100.0
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Ta ble 2. Dis tri bu tion of in ju ries by the work ex pe ri ence of in jured work ers

Work ex -
pe ri ence
(Years)

Lo ca tion of the ac ci dents

Ac ci den tal in ju ries at 
work place

Ac ci den tal in ju ries in
traf fic to work

In ju ries in com mut -
ing ac ci dents

To tal

N % N % N % N %

Un der  1 135 28.5 9 26.5 3 10.7 147 27.4

1-9 129 27.2 8 23.5 3 10.7 140 26.1

10-19 72 15.2 7 20.6 7 25.0 86 16.0

20-29 74 15.6 5 14.7 7 25.0 86 16.0

30-39 64 13.5 5 14.7 8 28.6 77 14.4

To tal 474 100.0 34 100.0 28 100.0 536 100.0

Ta ble 3. Dis tri bu tion of in ju ries by the time of day

Hour of
day

Lo ca tion of the ac ci dents

Ac ci den tal in ju ries at
work place

Ac ci den tal in ju ries in
traf fic to work

In ju ries in com mut -
ing ac ci dents

To tal

N % N % N % N %

00-02 8 1.7 1 2.9 0 0.0 9 1.7

02-04 11 2.3 1 2.9 0 0.0 12 2.2

04-06 18 3.8 8 23.5 9 32.1 35 6.5

06-08 19 4.0 7 20.6 2 7.1 28 5.2

08-10 87 18.3 4 11.8 1 3.6 92 17.1

10-12 29 6.1 1 2.9 0 0.0 30 5.6

12-14 31 6.5 1 2.9 0 0.0 32 5.9

14-16 52 10.9 1 2.9 14 50.0 67 12.5

16-18 85 17.9 5 14.7 1 3.6 91 16.9

18-20 59 12.4 3 8.8 1 3.6 63 11.7

20-22 43 9.1 1 2.9 0 0.0 44 8.2

22-24 32 6.7 1 2.9 0 0.0 33 6.1

To tal 474 100.0 34 100.0 28 100.0 536 100.9
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Ta ble 4. Dis tri bu tion of in ju ries by the day of the week

Day of the
week

Lo ca tion of the ac ci dents

Ac ci den tal in ju ries at
work place

Ac ci den tal in ju ries in
traf fic to work

In ju ries in com mut -
ing ac ci dents

To tal

N % N % N % N %

Sunday 32 6.7 2 5.9 1 3.6 35 6.5

Mon day 88 18.6 6 17.6 5 17.8 99 18.4

Tues day 85 17.9 7 20.6 4 14.3 96 17.9

Wednes day 78 16.5 5 14.7 6 21.4 89 16.6

Thurs day 59 12.4 5 14.7 5 17.8 69 12.9

Fri day 74 15.6 4 11.8 4 14.3 82 15.3

Sat ur day 58 12.2 5 14.7 3 10.7 66 12.3

To tal 474 100.0 34 100.0 28 100.0 536 100.0

Ta ble 5. Dis tri bu tion of in ju ries by the month of the year

Month

Lo ca tion of the ac ci dents

Ac ci den tal in ju ries at
work place

Ac ci den tal in ju ries in
the traf fic to work

In ju ries in com -
mut ing ac ci dents

To tal

N % N % N % N %

Jan u ary 24 5.1 3 8.8 4 14.3 31 5.8

Feb ru ary 27 5.7 2 5.9 4 14.3 33 6.2

March 29 6.1 3 8.8 2 7.1 34 6.3

April 49 10.3 2 5.9 1 3.6 52 9.7

May 58 12.2 4 11.8 2 7.1 64 11.9

June 44 9.3 2 5.9 1 3.6 47 8.8

July 31 6.5 3 8.8 2 7.1 36 6.7

Au gust 27 5.7 2 5.9 2 7.1 31 5.8

Sep tem ber 47 9.9 2 5.9 1 3.6 50 9.3

Oc to ber 54 11.4 3 8.8 2 7.1 59 11.0

No vem ber 53 11.2 3 8.8 3 10.7 59 11.0

De cem ber 31 6.5 5 14.7 4 14.3 40 7.5

To tal 474 100.0 34 100.0 28 100.0 536 100.0
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Ta ble 6. Clas si fi ca tion ac cord ing to type of in jury

Type of in jury

Lo ca tion of the ac ci dents

In juries in ac ci dent at
work place

(N=474)

In ju ries in ac ci dents in 
traf fic at work

(N=34)

In ju ries in com -
mut ing ac ci dents

(N=28)

To tal

(N=536)

Num ber % Num ber %
Num -

ber
%

Num -
ber

%

Abra sions 43 9.1 1 2.9 0 0.0 44 8.2

Blis ters 21 4.4 0 0.0 0 0.0 21 3.9

Con tu sions 27 5.7 4 11.8 0 0.0 31 5.8

Punc ture
wounds

32 6.8 0 0.0 0 0.0 32 5.9

Cuts 24 5.1 0 0.0 0 0.0 24 4.5

Lac er a tions 11 2.3 2 5.9 4 14.3 17 3.2

Closed frac -
tures

81 17.1 8 23.5 0 0.0 89 16.6

Open frac tures 72 15.2 5 14.7 0 0.0 77 14.4

Dis lo cated
frac tures

57 12.0 4 11.8 2 7.1 63 11.8

Sprains 9 1.9 2 5.9 8 28.6 19 3.5

Strains 11 2.3 3 8.8 7 25.0 21 3.9

Sub lux ations 8 1.7 1 2.9 3 10.7 12 2.2

Traumatic
haemarthroses

12 2.5 0 0.0 0 0.0 12 2.2

Rup tures of
joints and lig a -
ments

21 4.4 0 0.0 4 14.3 25 4.7

Tears of joints
and lig a ments

20 4.2 0 0.0 0 0.0 20 3.7

Trau matic am -
pu ta tions

3 0.6 0 0.0 0 0.0 3 0.6

Rup tures and
tears of in ter nal 
or gans

2 0.4 0 0.0 0 0.0 2 0.4

Burns 8 1.7 0 0.0 0 0.0 8 1.5

Bruises 12 2.5 4 11.8 0 0.0 16 2.9
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Ta ble 7 .Clas si fi ca tion ac cord ing to the part of body in jured

Part of body

Lo ca tion of the ac ci dents

In juries in ac ci dent
at work place

(N=474)

In ju ries in ac ci -
dents in traf fic at

work

(N=34)

In ju ries in com -
mut ing ac ci dents

(N=28)

To tal

(N=536)

Num ber % Num ber % Num ber % Num ber %

Head 17 3.6 0 0.0 0 0.0 17 3.2

Eye 14 2.9 0 0.0 0 0.0 14 2.6

Neck 18 3.8 0 0.0 0 0.0 18 3.3

Spine and ver te -
brae

10 2.1 0 0.0 0 0.0 10 1.9

Back 8 1.7 0 0.0 0 0.0 8 1.5

Trunk 15 3.2 0 0.0 0 0.0 15 2.8

In ter nal or gans 3 0.6 0 0.0 0 0.0 3 0.6

Mul ti ple-organ
in ju ries

8 1.7 0 0.0 0 0.0 8 1.5

Up per ex trem i -
ties

110 23.2 8 23.5 3 10.7 121 22.6

Shoul der and
shoul der joints

10 2.1 2 5.9 0 0.0 12 2.2

Arm and el bow 14 2.9 1 2.9 0 0.0 15 2.8

Wrist 15 3.2 2 5.9 0 0.0 17 3.2

Hand 18 3.8 2 5.9 5 17.8 25 4.7

Thumb 17 3.6 2 5.9 1 3.6 20 3.7

Up per ex trem i -
ties, mul ti ple
sites af fected

15 3.2 5 14.7 0 0.0 20 3.7

Lower ex trem i -
ties

100 21.1 8 23.5 7 25.0 115 21.4

Hip and hip
joint

15 3.2 0 0.0 0 0.0 15 2.8

An kle 17 3.6 0 0.0 0 0.0 17 3.2

Foot 18 3.8 0 0.0 11 39.3 29 5.4

Toes 15 3.2 0 0.0 1 3.6 16 2.9

Lower ex trem i -
ties, mul ti ple
sites af fected

17 3.6 4 11.8 0 0.0 21 3.9



These in ju ries re sulted in 37 735 lost work -
days, an av er age of 70.4 ± 5.8 days per in jured
worker. Ac ci dents at work place caused the high est
num ber of lost work days per in jured worker (table
8).

Ta ble 8. Time lost due to oc cu pa tional in ju ries 

Lo ca tion of the 
ac ci dents

Days away from work

X SD

In juries in ac ci dent at
work place

71.5 8.7

In juries in ac ci dents in
traf fic at work

7.1 9.8

In juries in com mut ing
ac ci dents

51.9 4.3

To tal 70.4 5.8

DISCUSSION

In or der to un der stand the risk fac tors of oc cu -
pa tional ac ci dents and in ju ries, to de velop the pre -
ven tion and con trol strat e gies and to es ti mate the ef -
fects of pre ven tive mea sures, it is es sen tial to know
about and learn from past oc cu pa tional ac ci dents
and in ju ries.

Here we re port on the ep i de mi ol ogy of oc cu -
pa tional in ju ries oc cur ring in rub ber in dus try from
1993 to 2003. In jury cer tif i cate data iden ti fied 536
work ers who were in jured in oc cu pa tional ac ci dents
over the ex am ined pe riod. The cir cum stances of
these 536 in ju ries pro vide valu able in for ma tion that
can be used to pre vent oc cu pa tional in ju ries in
chem i cal in dus try.

One of the key find ing in this study in di cates
that in ju ries are most fre quent among the youn gest
worker. The lit er a ture data has well doc u mented that 
age and ac ci dent rates are neg a tively re lated (prob a -
bly be cause older work ers are more ex pe ri enced on
the job and have greater job knowl edge, pa tience,
and skills than youn ger coun ter parts). When in ju ries 
do oc cur, older work ers are usu ally more se verely
hurt, and fa tal i ties oc cur more fre quently among
older work ers. Some of the pos si ble rea sons why
youn ger work ers may be at in creased risk of work
re lated in jury are lim ited job knowl edge, train ing,
and skills, and per haps less sense of re spon si bil ity.
These fac tors all point to the im por tance of safety at -
ti tudes in per form ing safety at work. Older work ers
are more sat is fied with job and more likely to obey
the gen eral house keep ing rules and to check the
safety equip ment. Older work ers could be more

knowl edge able and ex pe ri enced and dis play more
pos i tive at ti tudes to safety; they are pos si bly more
com mit ted to work than youn ger work ers. Older
work ers are quite ca pa ble of learn ing safety reg u la -
tions and safety sys tem of work, and are will ing to
com ply with safety reg u la tions. Per haps it is at trib -
ut able to the fact that job knowl edge struc tures in -
crease with age and com pen sate for de clines in abil -
ity. Per haps the work ers with work ing ex pe ri ence
were more likely to hide lost days in ju ries that oc -
curred (8–11). 

One third of the work ers had one or more oc -
cu pa tional in ju ries in the first year of em ploy ment.
These re sults are sim i lar to the re sults of the other
au thors (12). Lack of work ex pe ri ence can be the
con trib ut ing fac tor in the de vel op ment of oc cu pa -
tional in ju ries. Rel e vant train ing of the newly re -
cruited work ers and timely ac cu rate ed u ca tion are
needed to pre vent oc cu pa tional in ju ries (13). Ef forts 
to pre vent oc cu pa tional in ju ries among the new
work ers will ben e fit from ac tion by em ploy ers, reg -
u la tory agen cies, the com mu nity at large, and young 
work ers them selves. Em ployers can de velop safety
train ing pro grams that ad dress young work ers po -
ten tial lack of ex pe ri ence and skills in rec og niz ing
and re spond ing to haz ards. Ed u ca tional pro grams
have tra di tion ally fo cused high skill jobs rather than
the types of workplaces where youths are more
likely to gain em ploy ment. The re quire ments for be -
com ing a skilled worker in clude meet ing phys i cal
re quire ments re gard ing vi sion, hear ing and co or di -
na tion, par tic i pat ing in in dus trial ve hi cle train ing,
and pass ing a test of knowl edge and abil ity for job.

More in ju ries oc curred in Mon day, be tween 8
am   to 10 am which is sim i lar to the re sults of the
other au thors (14). These peaks in in ci dent fre -
quency for a par tic u lar time of day may sim ply re -
flect a higher num ber of per sons work ing at those
times rather than chang ing in ci dence dur ing the day. 
The peaks in in ci dent times could also be the re sult
of dif fer ent op er a tions be ing per formed at dif fer ent
times of the day, or might be due to changes in
worker be hav ior. With out in for ma tion con cern ing
the num ber of work ers em ployed at par tic u lar times
of day or in for ma tion re gard ing the ex act op er a tions
per formed at dif fer ent pe ri ods through out the day it
is dif fi cult to com ment on the ef fects of time of day
on the in ci dence of in ju ries (15).

Up per and lower ex trem i ties were the most of -
ten af fected body par ties. Closed frac tures, open
frac tures and dis lo cated frac tures were the most fre -
quent in jury types. These find ings are sim i lar to the
re sults of the other au thors (16, 17).

Oc cu pa tional ac ci dents were as so ci ated with
ex cep tion ally se vere in ju ries as re flected by the
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great num ber of lost work days. These in ju ries re -
sulted 70.4± 5.8 days per in jured work ers. These re -
sults are higher than the re sults of the other au thors
who found that 41 % in ju ries re sulted in an em -
ployee miss ing work and in curred a 61 days per lost
work day in ci dent (18).

CONCLUSION

Trau matic oc cu pa tional in ju ries are a sig nif i -
cant prob lem in rub ber in dus try, es pe cially in the

tran si tion pe riod. This study con firms that in ju ries
are most fre quent among the youn gest work ers with
less job ex pe ri ence. In ex pe ri ence and lack of train -
ing may be the risk fac tors for oc cu pa tional ac ci -
dents.

These find ings are im por tant for the con trol
and pre ven tion of oc cu pa tional in ju ries in rub ber in -
dus try.
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POVREDE NA RADU U GUMARSKOJ INDUSTRIJI

Jovica Jovanovi}1, Mi lan Jovanovi}2, Mirjana Aran|elovi}1

1 Zavod za zdravstvenu za{titu radnika Ni{; 2 Klini~ki Centar Ni{

SA@ETAK

Cilj ovog rada je da analizira epidemiolo{ke karakteristike povreda radnika u gumarskoj 
industriji u periodu od 1993. do 2003. godine. Povrede i incidenti na radnom mestu su naj~e{}e
prisutni kod mladih radnika sa malim radnim iskustvom.  Povrede se naj~e{}e doga|aju, tokom 
meseca maja, u ponedeljak, u periodu izme|u 8 i 10 sati. Naj~e{}i tip povreda su zatvorene i
otvorene frakture i frakture sa dislokacijom. Gornji i donji ekstremiteti su naj~e{}e povre|eni
delovi tela u ovim povredama. Prose~an broj izgubljenih radnih dana usled ovih povreda na
radu je 70.4 ± 5.8 dana po povre|enom radniku, {to je znatno vi{e u odnosu na podatke iz lit er a -
ture. Rezultati ovoga rada mogu na}i svoju prakti~nu primenu u prevenciji i kontroli povreda
na radu u gumarskoj industriji.

Klju~ne re~i: povrede na radu, gumarska industrija, radnici, nezgode na poslu
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