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ABSTRACT

Musculoskeletal disorders (MSD) are the most common cause of work-related disability with significant financial
and medical costs. Drivers have the highest prevalence of MSDs in comparison with other jobs. According to high
prevalence of MSDs among drivers especially truck and taxi drivers along with limited available information in the
region; we aimed to evaluate MSDs among truck and taxi drivers and compar e the results of these two groups. This
was a cross-sectional descriptive study of truck and taxi drivers referred to a private occupational health clinic in
Kermanshah (West of Iran). A total of 734 participants including366 Truck drivers and 368 taxi drivers, were
enrolled in the study consecutively. MSDs were evaluated by means of Nordic questionnaire, a self-administered
guestionnaire for evaluation of MSDs. Chi square test was used for comparison between two qualitative variables
and finally multivariate regression was performed for further data analysis. Among 734 drivers participated in the
study, 366 ones were truck driver. Truck drivers were significantly older than taxi drivers (p<0.05). Low back pain
was the most observed MSD in both study groups. In the univariate analysis, the knee and neck pain were the only
more prevalent symptoms in truck drivers. After adjusting for other variables, vehicle type was significantly
associated with MSDs and spinal column pain in addition to knee and neck pain. Truck drivers are more susceptible
to devel op muscul oskeletal symptomsin spine, knee and neck pain than taxi drivers. Improving vehicle structure and
lowering vibration, educating truck drivers about correct methods of load handling and obesity prevention may
decrease muscul oskel etal disorders among truck drivers.
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INTRODUCTION

Musculoskeletal disorder (MSD) is one the most cammauses of disability in developing counttiasd the most
common cause of work-related disability due to ricial and medical costsAnd as a physical dysfunctions Can
also affect Mental health and Adaptation to nortifa?* % In the National Institute for Occupational Safetyd
Health (NIOSH) classification for the diseases aahplications of the work, musculoskeletal disosdare second
cause of disabilities after occupational respirattiseased.In Iran, musculoskeletal disorders are the fosehse

of general disabilitiedinjuries of muscle, tendon, ligament, nervous systelood vessel, joint, cartilage and bone
are different types of musculoskeletal disordenstHe past, these disorders had other names suobcasent
trauma and stress injurfesMSDs are disorders with different etiologies. §lbgl and mechanical risk factors
leading to increased severity of these disordeskide: inappropriate body posture, local vibrat@nwhole body
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vibration, implementing great force, movement rigjmet® Drivers have the highest prevalence of MSDs, in
comparison with other jobsDrivers are in fixed? postures for long time teréfore they would suffer from
musculoskeletal disorders because of the forcethein joints such as lumbar vertebra, knees, nebkulders,
wrists, elbows, ankles, and almost all the jointsbody. Low back pain has different prevalence iffedent

occupations and the majority of researchers réhasecomplication with different occupatioh®riving, especially
truck vehicles’ driving is associated with longysta one posture with high frequency vibratfon.

Professional drivers retire in lower ages becadisegh prevalence of spine disorders especially bmgk pain and
neck pairtinter vertebral disc herniation is four times geean truck drivers and anterior protrusion of eéral
disc is also more than other grodfislthough several studies have indicated the prexaeof MSDs among
different vehicle drivers, little attention has hepaid to prevalence difference and the comparisodisease
patterns between different vehicles. Accordingightprevalence of MSDs among drivers especiallgkrand taxi
drivers who drive between two cities; we aimed taleate MSDs among truck and taxi drivers and complae
results of these two groups.
MATERIALSAND METHODS

This study was across-sectional study. The studticpgants were truck and taxi drivers referredarivate
occupational health clinic in Kermanshah during 1-:38392. Informed consent was obtained from altipigants.
Sample size was calculated with 5%@nd 20%p. Inclusion criteria of the study included: negatikistory of
surgery related to MSDs, negative history of trauezaling to severe injury or fracture in lumbargckeelbow and
arm, and at least one year history of professiain@ing. The exclusion criteria were: osteoartlsrittheumatoid
arthritis, lupus erythematosis, gout, diabetes itnsll and thyroid dysfunction which affect muscldeletal system
or joints. Data was collected using Nordic questare (MSDs questionnaire) in which participanteigt clarify
that which one of nine joints (neck, shoulderspel, wrists/hands, upper segment of low back, &ipifr, knees,
ankle/feet) was painful in the past 12 months. Tjuestionnaire is the accepted self-administered féor
evaluating musculoskeletal symptoms in differentljpbparts Assessed demographic characteristicsdadlage,
sex, marital status, educational status, smokimglyBMass Index (BMI) (Weight (Kg)/ Height @n, the type of
vehicle. Using length-meter with 0.5 centimetecuaacy, participants’ height was measured in uprigsition
without shoes. Using digital scale with 0.1 kilograccuracy, participants’ weight wasmeasured witlsboes and
with little cloths. Data were analyzed with SPS36/statistical software and the quantitative reswire shown as
mean and standard deviation and the qualitativelteesvere shown as frequency and percentage. Clarsgest
was used for comparison between two qualitativa datl T test was used for comparison between twaatiative
data. Finally, multivariate regression and logiséigression analyses were performed.

RESULTS

A total of 734 drivers participated in this stu®66 persons of them were truck drivers. In comparit truck
drivers, taxi drivers were significantly older (tkudrivers: 39.8(9.3) years; taxi drivers: 41.9j98ars p=0.004).
89.1% of truck drivers and 88.3% of taxi driversggvenarried. No significant association was obsehetsveen the
two groups in terms of education level (p=0.95) &utly Mass Index (BMI) (p=0.70). Truck drivers warere
likely to be smokers (Table 1).

Assaociation between site of experienced pain amicletype was assessed by chi-squared test. AgrshioTable

2, the number of truck drivers suffered from neelinpwas significantly more than taxi drivers (i@R=4.64, ClI

95%: [2.3-9.4]). Furthermore, the Odds of incidentdisorder in one or two knees in truck driversrgrabout 5.5
times more than taxi drivers (Cl: [2.3-12.1]). Ldack pain was the most reported symptom in bottystwoups

(19.5% in truck drivers and 14.4% in taxi driveffggure 1) but no significant association was obsétvetween the
two groups (p>0.05,0R=1.4,C195%:[0.9-2.1]). OnIg%. of truck drivers and 0.5% of taxi drivers expaded pain
in one or both feet. A total of 225 (61%) of trudivers and 273 (74%) of taxi drivers did not suffem any side
entrance. Only pain in the Hip region was sligtmigher in taxi drivers (Figure 1).
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Table 1: General characteristics of participants

Characteristics Truck Drivers  Taxi Drivers P
N 366 368
Age (mean £SD), yea 39.83+09. 41.88+9.!  0.004*
BMI (mean +SD) 26.59 + 3.8 26.48 + 3.9 0.695
Work experience (mean +SD) 13.22+9.0 15.73 + 9.8.000*
Shift work (%) 64.2 155 0.000*
Work hours per week (mean +SD) 48.72 £21.5 36.238 0.000*
Marital status
Married (%) 326 (89.1) 325 (88.3) 0.746
Unmarried (%) 40 (10.9) 43 (11.7) ’
Education
llliterate (%) 6 (1.6) 6 (1.6)
Under diploma (%) 233 (63.7) 236 (64.5) 0.954
Diploma (%) 111 (30.3) 111 (30.3)
Higher than diploma (%) 16 (4.4) 13 (3.6)
Smoking
Yes (%) 75 (20.5) 52 (14.1) 0.025*
No (%) 291(79.5) 316 (85.9)

*Jatistical significant level was considered 0.05

Driver Type
Etaxi driver
Wtruck drivers

120

10077

Frequency

Pain Area

Figure 1. Distribution of driversin termsof pain area

To investigate the association between the typeebicle and pain in the presence of the other ¢ates, multiple
logistic regression models were fitted to the dataall kind of pains.
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Table 2: crosstabs of vehicle type and each pain area

Pain area Truck Drivers  Taxi Drivers  Odds Ratio (%95 CI)

Neck (%)
Yes 42 (11.5) 10 2.7)
No 324 (88.5) 358 (97.3) 464(229—9.40)"
Total 366 368

Upper Back (%)
Yes 35 (9.6) 30 8.2) B
No 331 (90.4) 33g (o1 119(0.72—1.99)
Total 336 368

Low Back (%)
Yes 71 (19.5) 53 (14.4) .
No 294 (80.5) 315 (85.6) 144 (0.97—212)
Total 365 368

Hips/Thighs (%)
Yes 9(2.5) 11 (3.0) B
No 357 (97.5) 357 (97.0)  0:82(0.34—2.00)
Total 36€ 36¢

Knees (%)
Yes 34 (9.3) 7(1.9) . "
No 332 (90.7 361(981  >28(231—12.08)
Total 366 368

Foot (%)
Yes 822 2(05 »
No 358 (97.8) 366 (99.5) 409(0.86—19.39)
Total 36€ 36¢

Shoulders (%)
Yes 15 (4.1) 8(2.2)
No 351 (95.9) 360 (97.8) 192 (0.81—4.59)
Total 366 368

Elbows (%)
Yes 11 (3.0) 102.7) .
No 355 (97.0) 358 (97.3)  L11(0.47—269)
Total 366 368

WristsHands (%)
Yes 7 (1.9) 5(1.4)
No 359 (98.1) 363 (98.6)  142(0.45—4.50)
Total 366 368

*P value 0.05 was considered as statistical significant level .

In multiple regression analysis, the neck and theekpain were significantly higher in truck drivé3R=2.96,
ClI:[1.23,7.13], OR=4.95, CI:[1.81,13.54] ,respeely for neck and knee pain). However, the resaftsogistic
regression were different from of chi-squared tasts and we observed that truck drivers had grehi@nce to
suffer from MSDs and low back pain (respectively=d3, Cl: [1.08-2.44] and OR=2.35, CI: [1.12-403igh
weight and low height increased the risk of Kneapgith OR 1.4 and 0.7, respectively. With increasiwork
hours per week, the risk of neck pain increase®.(49 CI:[1.00-1.03]). Also low back pain increasealder age
(OR=1.7, p=0.006) and odds of occurrence of it mase less in taller drivers OR=0.77, p=0.045).

In addition to influence of age on low back painisian effective risk factor for MSDs (OR=1.05,00801). The

weekly work hours only affected neck pain signifittg (p=0.049) and it had not significant assodiatwith pain in
other body parts (Table 3).
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Table 3: Oddsratio, confidence intervalsand significant levelsbased on multiple logistic regression

KneesPain  Lumbar Pain Neck Pain M SD L ow Back Upper Back  Spinal Pain
Odds Ratio 1.05 1.03 1.03 1.05 1.07 1.05 1.03
Age %95 C (0.9¢-1.12,  (1.0—1.07, (0.9¢—1.09 (1.02—1.09 (1.0z—1.12, (1.0¢—1.11, (1.00}-1.07
P value 0.089 0.071 0.282 <.001* 0.006* 0.054 0045
Odds Ratio 0.70 0.97 1.37 0.95 0.77 1.26 0.89
Height %95 ClI (0.52—0.93) (0.78—1.21) (0.95—1.98) (0.7944). (0.60—0.99) (0.87—1.84) (0.73—1.09)
P 0.015* 0.810 0.093 0.545 0.045* 0.227 0.273
Odds Rati 1.4C 1.0C 0.6¢ 1.04 1.1z 0.7¢ 1.11
Weight %95 ClI (1.03—1.91) (0.79—1.27) (0.46—1.03) (0.8627). (1.00—1.72) (0.51—1.13) (0.89—1.38)
P 0.034* 0.978 (0.072) 0.670 0.051 0.180 0.351
Odds Ratio 0.66 1.20 0.78 1.01 0.78 2.07 1.03
Education %95 C (0.3=—1.31, (0.82—1.74  (0.4=—1.43  (0.74—1.38 (0.4t—1.35, (1.1&-3.61, (0.72—1.46
P 0.239 0.350 0.424 0.963 0.373 0.011* 0.889
Odds Ratio 1.05 1.26 1.27 1.00 0.58 0.64 1.22
Marital Status %95 ClI (0.28—3.95) (0.55—2.84) (0.35—4.65) (0.5486). (0.22—1.55) (0.20—2.08) (0.58—2.56)
P 0.947 0.588 0.717 0.996 0.273 0.460 0.598
Odds Rati 0.91 1.2z 0.72 0.92 1.1t 0.67 1.2¢
Smoking %95 ClI (0.39—2.12) (0.69—2.14) (0.34—1.52) (0.6044). (0.553—2.41) (0.31—1.45) (0.74—2.08)
P 0.831 0.490 0.387 0.736 0.703 0.305 0.415
Odds Ratio 4.95 1.07 2.96 1.63 2.35 1.17 1.16
Vehicle® %95 ClI (1.81—13.54) (0.64—1.78) (1.23—7.13)  (1.08442 (1.12—4.93) (0.52—2.63) (0.73—1.85)
P 0.002* 0.800 0.016* 0.019* 0.025* 0.705 0.527
Odds Ratio 1.02 1.00 1.02 1.01 1.01 1.01 1.00
working hours per week %95 ClI (1.00—1.03) (1.00—1.02) (1.00—1.03) (1.0002). (1.00—1.03) (1.00—1.03) (0.99—1.02)
P 0.093 0.536 0.049* 0.221 0.111 0.144 0.385
Odds Ratio 0.96 1.01 1.01 1.00 0.97 1.02 1.01
Work History %95 ClI (0.90—1.01) (0.98—1.05) (0.96—1.07) (0.9763). (0.93—1.02) (0.97—1.07) (0.98—1.04)
P 0.11¢ 0.46¢ 0.62¢ 0.98: 0.25¢ 0.47¢ 0.481
Odds Ratio 0.34 0.91 1.97 0.73 0.29 0.56 1.04
driving between 7pm & 6am %095 ClI (0.03—3.56) (0.31—2.66) (0.53—7.31) (0.2890). (0.04—2.28) (0.06—5.13) (0.38—2.83)
P 0.366 0.863 0.311 0.513 0.238 0.611 0.940
Odds Ratio 0.364 0.98 3.20 0.89 0.44 2.50 0.72
BMI %95 ClI (0.14—0.93) (0.48—2.01) (0.96—10.66) (0.4963) (0.19—1.01) (0.74—8.41) (0.37—1.40)
P 0.035* 0.948 0.058 0.708 0.052 0.140 0.335
Odds Ratio 1.01 0.99 0.98 1.00 1.01 1.01 0.99
shift works per month %95 ClI (0.98—1.04) (0.98—1.00) (0.97—.999) (0.996%). (0.99—1.03) (0.98—1.04) (0.98—1.01)
P 0.451] 0.19¢ 0.033* 0.897 0.48:% 0.501 0.237

*Sgnificant at level 0.05
2Trucks were considered as reference category
BMI: Body Mass Index
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DISCUSSION

The present study showed that the neck and kneewsie more prevalent among truck drivers Truckets had
greater chance to suffer from MSD and low back painomparison with taxi drivers . Increased woduts per
week was associated with more neck pain.

Along with previous studies, neck and knee paintrirck drivers were significantly more than taxi vdnis.
Silverstein et al. studied the MSDs in different@gations in USA from 1990 to 1999 and found thatk drivers
had the most common neck musculoskeletal disorddrs ROBB study on professional truck drivers, thesin
common reported disorders were low back, knee @uit pain‘’A study about nonfatal injuries among truck and
taxi drivers in 1995, has reported that 9% of trddkers complain of knee pain and 25% of compiiat were in
lower limb. While in taxi drivers, these problemene 4% and 19%, respectivéfyAlso, in this study significant
association was found between neck pain and wankshmer week and shift work. In Apostolopoulos gtutie risk
factors of truck drivers’ health were long time &img and consecutive shifts.In Miyamoto study it has been
found that long driving time in one day is a risictor for low back pain with odds ratio of2The difference of
spine pain between truck drivers and taxi drivens be related to the difference of vehicle vibmatiStudies show
that the vibration dose of taxi is lower than tritkHandling loads in long time is one of the main ria&tors for
knee and lower limb paitfBecause of transporting loads, truck drivers mayyctbads themselves and if it
reoccurs can result in knee damages. While, thliblem is lower in taxi drivers because they ondngport people
and they're less likely to handle loads.

In the present study, significant correlation waseyved between aging, increased BMI and lower mé knee
pain. Consistent with current results relationshgiween knee pain and lower limb complications véting,
increased BMI, and obesity are reported in previiusgies:’ Obesity is an independent risk factor for worlatet!
knee osteoarthritis.

According to the results of this study, truck driveare more likely to develop back, knee and nesérders than
taxi drivers. Improving vehicle structure and loimgrvibration can decrease musculoskeletal dissrderong truck
drivers. Educating truck drivers about correct Himgd of loads and prevention of obesity may deceeas
musculoskeletal symptoms . This could be considfrefiture studies.[20]
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