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ABSTRACT

Alms: The alm. u’ft’ms apar is to:presant thia pravalance:of mugculoskeletal symptoms. among |
computer operators. and ifs atsdcidtion with the- tlﬂrd'_gf pr:lsture at the workplace .83 well as break
time usage during the working hdurg, & %
Study Design: The paper represents 8 cross setional: s-tu::l:.r wh|-::l'| lndudaa compater apratars,
| Placa and Duration of Study: Munlcipalily, adminlstratve dnpartment it-comkineg, etementary and
high schoaols and IT in software developing company. The duraiion. ofthe siudy was 12 months.
Methodology: The strvey Included 800 camputer gperafors. For detecdion of musculoskelatal
symptoms among, complter workgrs: Ngrdit' standardized: questionnaire was adminlstrated and
| Meastricht Upper Extremity Questionnaire (MUEQ), reg-star&:l the body posture during the warking
time and the quality of the break, .
Resulls: 28% of participants have claimed musculoskelatal symptams, Ag of the tatal number with
_reqlstered syrmplome, 57% wera females end the everage sge was 41.91411.72 years. Positive
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carrelation coafficient was abtainad betwear the neck paintand taking tha Zetting same position |

L

and shouldars,

; Wy o

(disorder gt compliter.workers it s sHaivn that the mask fraduerit ars the symploms in the neck area

D .- ek . A

during warking hours, sitting with-arms raised for mare than 2 Hours, performing repetitive task

halding the head in 2, bent; positlon and r_i_ldngrr}:ent of tha Bady :1n asy:mp;lbtrit pc?s'rtlapn. During H;
testing of cross-carrelation renarding the musculoskeletalsymptoms and the usage of break at |
wark, there is & positive coefficent recelved betwee) tha neck end shoulder pain within the inability |
to use broak of 10 min sfter 2 heurs of work “at the comptter, nof. planning the break with the |
symptoms.in the shaulder and wrist. and the insufficlant break usage with the’ shaulder symptoms.

| Conelusion:. The:prevalance of mustulaske|stal symptoms In cdmplter. operators in Republic of
Macedonia show that it'is mot high leveled:” According to:the: research of muscle-skeletal system

¥R -

Kepwards: Computer warkers; body position; focomotary system: musculoskelelsl disarders.

1. INTRODUCTION

WHO defines musculoskeletal system diseasas
as a result of many factors, but indicates that tha
warking environment and performing of certain
daily tasks are contributive factors in ooourrence
of musculozkeletal system discrders [1]. Work-
ralated diseases ralated with the locomotor
disorders covar all musculaskalatal diseages that
are caused with the work at Inadequate
conditions of performancs [2].

Mawadays it [& almost Impessible ta find an office
or Insttutian in which the werk hasn't been dane
on computers. The need for use of computers
increases with the advancement of compuler
technology and software, As & result, heahh
problems ralated ta this kind of work are evalving
constanthy. Musculoskeletal discrders and pain in
the neck and upper limb associated with the work
on computer are commanplace in loday's saciety
arnd show an upward trend. Mumergus shudies
have shown 8 possible cavse-effect relationship
betwean computer skills and muscle pain in the
neck and arms [3-11] Previous epidemioclogical
studies that have dealt with the problem of
computer conneclivity and  musculoskeletal
disepses =re largely based on  subjectiva
asgessmants of symploms related to the uppar
limbs and muscles,

The findings published last few years worldwide
have shown that emplovees suffering from the
disorder of their general welfsre and /! or
sympioms related to the upper extramities sre
caused by the work environment [12]. Perodic
movemerts  and  activilies can  cause
considergble  disruption  that Sorgatz  [13]
described as "Meuro-plastie madel of repeated
effort." According to this model  frequent
repatitive movements causa micro-injuriea that
accumulate in the affected muscle structure and

lead ta pain during movemant Office  jobs
cannected fo 8 computer {data entry and use of
the mousal may cause upper axtremity
disorders. The aim of this paper is o prezent the
prevalence of musculeskeletal symptoms amaong
computer gperators their associgtion with {he
body posture at the workplage as well as break
ime uzage during the working hours and tasting
the effect of body posture on musclEoskelatal
symptoms.

2. MATERIALS AND METHODS

The paper represents a desoiptive oross
sactional study  which incdludes computer
operators. Before the start of the research a
permit from the compatent authorties of the
institution was given whare the research itself
Wwas conducted and  congent  fram  every
participant. With the simple random sampling the
survey includad 520 computer  operators
employed in a number of differert institutions in
Bitcla, Republic of Macedania: municipality,
administrative  department  In combing,
alemantary and high schools and [T in software
developing company. Age range of described
group was 30 to 80 years. Inclusion criteria were:
working &l the computer operators for al least 1
hour & dey during 8 working hours [14],
Exclusion criteria were pregnancy and ege
range. The questlonnalres were distrbuted to
920 paricipantis with the respondent rate of 95%.
& total of 875 guestionnaires wera retumed of
which 45 wara sllminated for ncomplete
responses and 26 elimingted due to the
stetamarts of the presence of disease
(osteoarthrills, rheumatold arhrilis and other
connectivity tissue disease)

As for detection of musculoskeletsl symploms
amang computer workers Mardic standardized
guestionnalre was adminisirated. The

204
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guestionnaire consists of stnuctured, forcad,
binary or multiple choicss and was used as alf.
administered questionnaire. K |s composed af
two sactions, Firet basic part is composed of
questions that refer the appearsnce of the
musculoskeletal  symptoms  accarding  the
anatomic area (heck, shoulders, elbow, wrlst and
hand and finally the upper and tha lower part of
the back). An addiional clessification of tha
gymptams  accordinyy  the  parad  of  the
appearance within 13st 12 months and during last
F days was done as well. Second part of the
questionnaire  includes  additionsl  questions
regarding the eymploms for each anatomic
localization, functional influence, and durabiity
8z well az \he musculoskelstal symptoms during
last 7 days., I |s & guestionnairee  with
standardized mathodalogy  which  enakiles
comparison of pain that occurs in the lpwer back,
meck and shoulders and it iz used in
epldemiology stedies [15,15],

To evaluate the body posture during the warking
time and the guality of the break guestions from
Maasticht Upper Extremity CQuestionnasire
(MUEQ] were used [17.18.1920. The
quastionnaire included questions about: holding
sam= posture for a long fima, asymmetric
posture, sitting with ralsed shoulders, using a
minl brask after two hours working on the
camputar, using 2 qualitative break etc [18). -

Slatistical dala processing was made by specific
compuler  software STAT FOR WINDOWS,
Results raceived are expressed as a percentage
and arithmetic average with standard deviatian,
determination of Spesmmen comalation coafficient

(=005, 5% Confidence interval) and chi
sQuare est

3. RESULTS

Research was conducted =t BOQ raspandents
whise daily work includes computar waorking for
mare than 1 howr throughout the working hours.
As of the total number 54% were famales and
46% males at the age around 4241076 years,
As of BOD operators 28%  have clzimed
muamlushu_e'l&lal Eymptomse. As of the {glal
number with registered symptoms, 57% ware

famales and the average age was 41, 84+11.72
Wenars,

The provalence of EYmploms In the |lagy 17
Months  shows  that the malorty wae with
EYfnpoms in the nec 123%), shouldar {18%)

and the [east of tham with symptoms in the slbow
(5%). Tha symptoms in the last 7 days was 9% in
the neck, 6% In the shoulders and upper back,

% in the regian of the wrist, and 2% In the
elogw (Fig. 1).

Qut of 800 workers at the computer 3.1% {25)
wara hospitalized due (o musculgskeletal
symptoms, T tried 1o change |obs because of
problems in the spine, neck and shoulders. and
in 18, 78% (158) were done medlcal examination
for musculoskeletal symptomes.

Analysiz of physical fsk factors in the workplace
ralated to working posture  ameong 800
employees showed that 55% of aperators during
the wsork retains the same body position for a
lomg time and 33% of operators on he compater

ofien perform rapatitive tasks during warking
haurs (Fig. 23,

There iz a statistical significance betwean the
neck pain and teking the satting sama pasitian
during warking haues, sitting with =rms raised for
more than 2 houre, taking an incorrect position,
performing rapetitive tasks, holding the head in a
bent posiion and placemant of the body in
asymmetric  posltlon.  Also  positive  oross
correlation was obteined between the wrist and
hand paln with performance of repetitive
moverments during the working heurs (Table 1.

Z4% oul of the total number of 300 respondents
daim that often can plan the break, 28% can
never split he warking haurs, 22% never ean
make & declshon about taking the break, 30%
oiten and 24% never take 10 minutes braak aftar
twi heurs of computer wark and 22% think that

only sometimes the break |s Bnough during
warklng hours (Fig. 3).

During the testing of cross-corefatlan regarding
the musculozkelats| Fymploms and the usage of
break at wark, there is 3 statislics| significanca
betwean the neck and shoulder pain within the
inabllity W use break of 10 min after 2 hawrs of
work &t tha computer, nat planning the break with
the symptams In the shoulder and wrist and the

insuficient break usEge with the shoulder
symptoms (Table 2).

Results of the chi square test showed statistical
slgreficenca (chi-square is 26.68537 at p = 10,05
far depended wariables regarding the body

poslure and the accurrence of musculoskelatal
S¥mploms,
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Flg. 1. Prevalence of musculoskeletal symptoms during the last 7 days and 12 months, and
Inability to work In the last 12 months by body region {N=800j
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Fig. 3. Graphlc presentetion of the responders about using break during working hours in 800

computer operatora

206



Fraganavske- Slaiceveka et @il BAMIAR, Tr3) 203-270, 2075 Articte Ao BLIMAAS 2075924

Table 1. Cross-correlation batween body posture and musculoskeletal symptoma occurrence

According 1o the analysis of the HNeordic
questiannaire, prevalence of musculoskebetal
discrders amonyg computer operators in tha last
12 menths is shown as foliows: neck [22%),
shoulders and upper spine {18%), lumbar region
of the spine (17)%, wrist and hands (%) and
elbewy (59%). The pravalence of thase symptoma
in all patients in tha last 7 days is: moat prevvalent
in the neck {9%:), shoulder and upper spine (6%4),
wrist ard arm {3%;) and albow (2%,

Tre results related to the presence  of
rmusculoskeletal sympdoms ara In accordance
with tha resulls of similar studies cited in tha
literature. Thus Shahla Elayeb et al in their shudy
which investigated computer oparators, showed
that the mast prevalent  musculoskeletal
symptoms were in the neck and shoulder (033
and 0.31) thal were accompanied with tha
gymptoms in the wrst and elbow [18] . The
results ol this  shudy  conceming  the
representation of  te  most commen
musculoskeletal symptoms in the neck and
shoulders of the computer operators are in
aaccordance with resulla from the litareture
[14,18,20,21,22 23 24 25 24|,

Musculoskeletal symptoms are often represented
among women and the average ege of the
patients with symptoms was 42 years. According
tha resulls of epidemiological studies [iFked with

{p=0.05)
Body posture Meck pain in last 12 Faln in the wrist in
months lagt 12 months- yes
Same pasture during mast of the working hours 0.0962 /
1 sit mers than 2 hours with my shoulders up 01458 /
Halding inadequate pasture while working 0.1488 /
| perfarm repefitive tasks while working 0.0722 01215
My haad is up while working 01722 i
My bady is set asymmetrically 01016 !
Table 2. Cross-correlatlon batwesn bresk time usage and the cccurrence on musculaskelstal
symptoms {p=0.05)
Break tima usage Neck paln wihtin___ Shoulder pain Wrist paln
lazt 12 months within last 12 within last 12
moanths manths = yes
| can plan my break time 0.255 0.2538
| uas 10 min break after 2 hours  0.1409 0.1054
af wark
Claims that the break time ia 0142
encugh e
4, DISCUSSION the occurrance of musculoskeletal symploms at

the workplace conducted by Punnett ard
Berggvist [3] show that women often suffer fram
symptams in the neck snd upper extremities
comparad ta men,

These ohfferences based on gender ¢an be
explainad by several faciors, as one aof them
could be that women are mora aften exposed o
E’%ﬁiﬂal and psychosodal risk factors than man

Fesults related to potential fisk and the relation
betwaen  posture  and  appearance of
muscidoskelatal  symptoms in computer
operators show that maost presend are thase to
ones that hald the same posture, perform
repedltive tasks during working hours and keep
their head bent over while working in front of the
computer. A crogs-cormelated  analysis iz
conducted and the results are phtainad withinn
the group af B00 operators. A positive correlation
coefficlent of assoclation batwesn the posltions
of the body, perfarming repetitive ks, bowed
head position during werking armd asymmatric
posture with the appearance of musculoskeletal
disorders. In this group was slso detected a
redationship and a positive correfation betwaen
sitting with shoulders up mare than bwo hours
during the day and taking a non-physiological
posiion of the body with the appearsnce of
Eymptoms In the neck and 8 pasitive correlation
and association betwesn the execution of 13aks
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that are repatitiva and symptoms in wrist and
hand. In the scientific iterature their seems to be
20ME CONSENsUS On poar ergonomic conditions
at workstalions contributing to musculoskelstal
symptoms or dizorders [8,8]. Data and
information that is given in the litsrature suggest
an association  between  occurrence . of
mustuloskeletal disorders in the upper limbs of 8
eomputer operator and edverse physical and
psychosocial factors st work [28,25) Taking
asymmetrical postura of the body durng
computar work (the head and the whole body in
a crauching position) and poaor work habits (long
gitting in the same position, sitting with shoulders
up and perform repetitive motion) is directly
sssocisted  with  the  appearanca  of
musculoskalatal symptoms [30]. The resulis fof
the patential risk of risuse break during tha
warking hours of computar oparators show that
the majority of respondents ciaim that they newver
uzed & break for 10 minutes within bwo hours
work @t the computar. The  relstion was
ectablished batween symptoms in the shoulders,
wrigts and hands and tha inakility of plandirg a
break: between the occurance of symptoms N
the neck and shoulders with the inability to use a
break of 10 minules sfier bwo hours at the
computer.  Insufficiant break over the working
hours and not enough ime to rest was
significantly @sscciated with the sppearance of
musculoskeletal  sympltoms  in compuiss
aperators, az shown by a study condudted In
China [30]. Protective effect of time 10 pause was
chown in two previous epidemiclogical studies
[31,32]. The results of EMG studies have also
confirmed the protective effect durng break-time
[33).

Generally, the study iz Emited by the cross-
sectional design, which ie suitable only for
associations. The alm of this shady was 1o
determine the prevalence of symptoms of the
upper edremitles and neck end to describe
possible risk factors regerding body posture
during work and gquality of break derved from
working conditions.  Infarmation  abouwt  man-
occupational slress factors was nat assessed,
g.g. children at home, household work, ethnicity,
ar the histary ol symptoms,

The data gathered in this survey can be used as
a reference for further studies with comparable
culcormes and in occupational sefety and haaltih
campaigns for education of the employesa and
employers abaut contribution of good posture

ond wse of quality break during the working
hours,
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5. CONCLUSION

The prevalence of musculoskelstal symptoms in
computer operatars in Republic of Macedonia
shaw that it is not high leveled, but since there 15
no quite much data on the representatian of the
past in the present study it can not be concluded
whethar there is a trend of decrease or Incraase
in the prevalence af these symptams. AS of tha
influence of certain individual factors in lerms of
symptams accurrence, there should be a spacial
gthenticn given to the female computar aperators.
Accerding to the research of muaglqmﬂ{eletal
eystom disorder al computer workess it 1 showm
that the most frequent ara the symptams in the
neck ares and shoulders, The medical preventive
measure should be mostly focused at is exadly
those body segments where the muada-skeletal
symptoma ara most present and the banefit of
this megsure would be seen amang the workers
glone, employers (because of the reduced
shesance) and the socety in general becauss of
the financizd s&vings during trestment.

Application of the adjusted recommendations
and adequate trainings for computer operators
and their suparisors, which refer to “'I:E proper
body postura, sufficlent breaks and their qua_htg.r
management are a significant preventive
measures as wall.
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