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Abstract: This study was conducted among workers of an Iraman zinc industty with the objective of
determination of the prevalence rate of Musculoskeletal disorders (MSDs) among production workers. In this
study, all 6 production units of the factory were studied. In each unit, 50% of the workers were randomly
selected and mcluded n the study. A total of 98 workers participated. The nordic musculoskeletal questionnaire
was used as a collecting data tool to study the prevalence of MSDs. The vast majority of the study population
(77.6%) had experienced some form of symptoms of musculoskeletal disorders during the last 12 months. The
highest prevalence was reported in the lower back (47.9%) and upper back (34.6%). MSDs had occurred with
a high rate among zinc workers. Corrective measures for reducing risk level seemed essential. Elimination of
awkward postures and manual materials handling i the workplace were recommended.
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INTRODUCTION

Musculoskeletal disorders (MSDs) represent one of
the leading causes of occupational injury and disability in
the developed and industrially developing countries
(Shahnavaz, 1987, Genaidy et al., 1993; Smith et al., 2003,
Maul et al., 2003; Menzel, 2004). The term musculoskeletal
disorders (MSDs) refer to conditions that involve the
nerves, tendons, muscles and supporting structures of
the body (Bernard, 1997). MSDs were recogmzed as
having occupational etiologic factors as early as the
beginning of the 18th centwry. These conditions result in
pain and functional impairment and may affect back, neck,
shoulders, elbows, forearms, wrists and hands (Buckle
and Devereux, 2002). The economic loss due to such
disorders affects not only the individual but also the
organization and the society as a whole (Kemmlert, 1996).
At the present time, MSDs are one of the most important
problems ergonomists encounter in workplace around the

world (Vanwonterghem, 1996). In many countries, the
prevention of MSDs among the work force 1s considered
as a national priority (Spielholz et al., 2001).

Risk factors of MSDs are known to include
workplace activities such as heavy load lifting, repetitive
tasks and awkward working postures (Bernard, 1997),
while demographic characteristics and psychosocial
factors are also known to be important predictive
variables (Carter and Banmister, 1994; Linton and
Kamwendo, 1989; Weiser, 1997). Yet, the relationship
between MSDs and work-related factors remains the
subject of considerable debate in Tranian industries. In
Iramian zine industry, workers are directly mvolved in
the production process. In this industry, physical
activities such as manual material  handling
(e.g., heavy load lifting, carrying, pulling and pushing)
and awkward working postures are very common
(Fig. 1, 2). In thus situation, high rate of MSDs occurrence
is expected.
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Fig. 1: A worker is lifting two zinc sheets (cathode and
anode) of 22 kg with awkward body posture

Fig. 2: A worker is lifting a zinc bar of 30 kg with bent back

The present study was conducted in an Iraman zine
industry with the objective of determination of the
prevalence of M3Ds among zinc workers. It is believed
that the results of this study could be an appropriate base
for planmng and implementing mterventional ergonomaics
programs in the workplace and improving worker’s health
in this industry.

MATERIALS AND METHODS

This study was conducted from October 2006 to
February 2007 among workers of an Iranian zinc industry
in Zaman City, Iran. In the plant process, the raw materials
enter the leaching tanks along with sulfuric acid,
aluminum and iron sulfate. The solution obtained is
neutralized and then sent for electrolysis to produce
electrolytic zinc sheets as the final product. Finally, in the
melting unit zinc sheets furn to zine bars.

In this plant, production employees worked in
3 shufts at 6 different umts. In this study, in each umt, 50%
of the workers with at least one year of job tenure was

randomly selected from the corresponding list and
included in the study. Workers with background diseases
or occupational or non-occupational accidents affecting
the musculoskeletal system were excluded from the study.
Totally, 98 male production workers participated in
this study. Data were collected via, anonymous
questiomnaires. The questionnaire consisted of two
parts and covered the following items (1) individual
data (including weight, height, age, job tenure, health
and medical background) and (2) musculoskeletal
problems in different body region. The general nordic
questionnaire  of musculoskeletal symptoms
(Kuorinka et al., 1987) was used to examine reported cases
of MSDs amoeng the study population. This questionnaire
has been widely used to mvestigate MSDs problems in
many [raman industries and medical settings, for instance
rubber  industty  (Choobineh et al, 2007a),
telecommunication industty (Choobineh et al., 2007h),
hand-woven carpet industry (Choobineh et al., 2007¢),
petrochemical industry (Choobineh et af., 2009), clinical
laboratories (Choobineh et al, 2002), hospital
nurses (Choobineh et al., 2006) and swgical technicians
(Movahed et al., 2007).

Reported MSDs symptoms were limited to the past
12 months. All umits were visited and the questionnaires
were completed by interviewing the workers.

Statistical analysis were preformed using SPSS
(Version 13). The independent t-test and Chi-square test
were used to study association between demographic and
work variables with reported musculoskeletal symptoms.
Test of proportion was applied to investigate the
difference  between the prevalence rates  of
musculoskeletal problems among zine workers and general
Iraman male population (Choobineh et al., 2004).

RESULTS

Table 1 sunumarizes individual characteristics of the
workers who participated in the study. As indicated in
Table 2, the most commonly affected regions among
workers were lower back (47.9%) and upper back (34.6%).

As shown m Table 3, there were significant
differences between mean age and mean job tenure of the
reported and not-reported groups (p<0.001) such that
both were higher among the reported group.

Table 1: Some individual characteristics of the workers who participated in

the study
Personal characteristics ~ Mean 5D Min-Max
Age (year) 29.00 6.50 20.00-49.00
Weight (kg) 72.60 8.10 55.00-52.00
Height {cm) 173.50 6.90 157.00-188.0
BMI (kg m™2) 24.20 3.08 15.19-31.27
Job tenure (vear) 5.10 3.50 0.40-17.00

n=98
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Table 2: Frequency of reported musculoskeletal symptoms in different body
regions of the workers during the last 12 months prior to the study

Body regions No. Percentage
Neck 9 9.1
Shoulders 12 12.2
Elbows 1 11.2
Wrists/hands 16 16.3
Upper back 34 34.6
Lower back 47 47.9
Thighs 12 12.2
Knees 23 234
Legs/feet 24 24.4
n=298

Table 3: Associations between some demographic variables and reported
musculoskeletal problems among the workers studied
Musculoskeletal problems

Variables Reported Not reported p-vale®*
Age (year) 20.21+6.790 28.2745.440 <0.001
Weight (kg) 72.25+0.470 71.80£10.48 0.823
Height (cm) 175.434£10.55 174.56+7.520 0.870
BMI kgm™) 23.5243.020 23.50+3.000 0.860
Job tenure (year) 7.65+6.540 4.7244.750 <0.001

*Independent t-test, Data are expressed as Meant+3D, n= 98

Table4: Percentage of sick leaves due to musculoskeletal problems in
different body regions in the last 12 months reported by the
workers studied

Sick leaves due to

Body regions musculoskeletal problems (%)
Neck 12.2
Shoulders 11.2
Elbows 16.3
Wrists/hands 21.4
Upper back 22.4
Lower back 25.5
Thighs 14.3
Knees 22.4
Legs/feet 21.4
(n=98)

Table 4 presents the frequency of sick leave due to
musculoskeletal problems in different body region during
the last 12 months. As shown m Table 4, problems of
lower back, upper back and knees were the causes of the
highest rates of sick leave.

DISCUSSION

The Nordic musculoskeletal questionnaire showed
that symptoms from the musculoskeletal system were
common among the zinc workers studied. The vast
majority of the study population (77.6%) had experienced
some form of symptoms of musculoskeletal disorder
during the last 12 months. Comparison of the results of
this study with the results of the National Health Survey
of Tran (National Research Center of Medical Sciences of
Iran, 2001) revealed that the differences between the
prevalence of musculoskeletal problems were significant
(Table 5). This indicates that problem of musculoskeletal
disorders 1n the factory was serious and needed
appropriate attention.

Table 5: Comparison of point prevalence of musculoskeletal symptoms in
neck, back and large joints in general Tranian male population and
the zinc industrial workers studied

General Tranian male
population (age =15-69) p-value*

Zinc workers studied
Body regions  (age = 20-19)

Neck 14.3% 4.72% <0.0001
Upper and 30.1% 15.27% <0.0001
lower back

Large joints'  24.48% 12.30% <0.0001

*Test of proportion, TIncluding: Shoulders, elbows, wrists, knees and
ankles

Back, knees and legs symptoms were found to be
the most prevalent problem among the workers
studied (Table 2). This could be attributable to
repetitive lifting of heavy objects in extreme or
awkward postures and long time of standing work.
Generally speaking, 1t 1s in accord with other studies
conducted in Traman industries (Choobineh et al, 2002,
2006, 2007a-c, 2009, Movahed et al., 2007). For instance,
in a study on workers of an Traman rubber factory,
Choobineh et al. (2007a) found that problems of the back
and knees were the causes of the highest rates of sick
leave.

In the Electrolysis, Melting, Leaching, Quality control
units and among the head workers lower and upper back
were the common problem while in the Laboratory unit,
legs symptoms was the common problem among the
workers studied. The results revealed that symptom of
back caused the highest rate of sick leave.

Present results suggested that age and job tenuwe
were significantly associated with musculoskeletal
symptoms in different body regions. This is in agreement
with the findings of Bragem (1996), Burdorf and Sorock
(1997) and Lemasters et al. (1998). No association was
found between weight, height and Body Mass
(BMI) and the prevalence rate of MSDs (Table 3).

Index

CONCLUSION

This study showed that poor working conditions and
musculoskeletal problems among zine workers occurred
in high rate. Thus, improvement of working conditions

the risk

Present

and taking corrective measures to reduce
level

observations depicted that the majority of ergonomics

into consideration seemed essential
shortcoming and important factors for musculoskeletal
symptoms in this industry originated from repetitive lifting
of heavy objects m extreme or awkward postures. It 1s,
therefore, recommended that any interventional
ergonomic program m the workplace should focus on
elimmating awkward postures and manual handling of

heavy loads.
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