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ABSTRACT The present study deals with the severity of low back pain in 169 male tractor drivers from Ludhiana,
Punjab, India, aged 21- 60 years. Of these 169 tractor drivers, a total of 29 (17.16%) had reported their complications
regarding low back pain and the rest 140 (82.84%) had no complications for their back pain. To assess the severity
of pain, the modified Oswestry Pain Questionnaire was used. The findings of the present study indicate a gradual
increase of pain scores with the increased exposure to whole-body vibration with the increase of age.

INTRODUCTION

Low back painisamajor public health problem
all over the world. Epidemiological studies
provideimportant information regarding various
risk factors, viz. age and sex (Cunnigham and
Kelsey 1984; Leino et al. 1994; Hurwitz and
Morgensterm1997), occupation (Kelsey 1982;
Bongerset al. 1988; Battieet a. 1990; Piazzi et al.
1991; Piccinni et a. 1992; Limburskaet a. 1996;
Rothenbacher et al. 1997 and Nubling et al. 1997),
life style and socio-economic status (Hurwitz and
Morgenstern 1997; Leino et a. 1994 and Kendall
et a.1983), smoking habit (Frymoyer et a. 1983;
Beiring-Sorensen and Hilden1984; Heliovaara
1998 and Deyo and Bass 1989).

Itisreported that low back painiscommonin
persons exposed to whole body vibrations
(Vargheseet al. 2001). They reported that tractor
drivers were exposed to low frequency whole
body vibrations making them vulnerable to low
back pain. Because tractors do not have suspen-
sion system, the vibration levels are high as
compared to other road vehicles (Bovenzi and
Betta 1994; Bovenzi 1996). It is believed that
vibrations cause back problems by mechanical
fallureof tissuesor evenfrominterferenceintissue
metabolism. Exceeding the | SO norms (1997) for
vibration exposure may lead to earlier degenera-
tive changes in spine causing low back pain. In
the present study, an attempt has been made to
investigate the severity of low back painindrivers
exposed to tractor vibrations in and around
Ludhiana, Punjab, India, using the modified
Oswestry Pain Questionnaire.

MATERIALSAND METHIODS

A total of 169 male tractor drivers from
Ludhiana, Punjab, India, aged 21- 60 years, were
considered as samples for the present study . Of
those 169 tractor drivers, 29 drivers (17.16%) had
reported their complications regarding low back
pain and rest 140 (82.84%) had no complications
for their back pain. The samples were mainly
farmers involved in tractor driving in the rural
areas of Ludhiana. The study was conducted
during November 2007 to May 2008. All the
subjects were ambulatory and were judged to be
significantly intelligent to understand the
instructions of the experiment. The subjectswere
further divided into three age groups, viz. 21-30
years, 31-40 years and 41 years and above.
Depending upon their duration of exposure to
whole-body vibrations (humber of years of tractor
driving), the subjects were further categorized
into the duration 1-5 years, 6-10 years, 11-15
years, 16-20 yearsand 21 yearsand above. The
study was approved by the local ethics commi-
ttee.

The Oswestry low back pain Disability
Questionnaire (ODQ) was developed as a self-
administered questionnaire (Fairbank et al. 1980)
to measure the disability. In this modified ODQ,
ten sections, viz. pain intensity, personal care,
lifting, walking, sitting, standing, sleeping, sex
life, social lifeand traveling, were applied for the
evaluation of the severity of disability. Therewere
six questions in each section. Question number
1-6 was scored as 0, 1,2,3,4, and 5 with the
increasing order of pain intensity. Data were
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analyzed using SPSS (Statistical Package for
Social Science) version 7.5. Student’st test was
applied for the comparison of al the variables.
Pearson’s correlation coefficients were also
analyzed. A 5% level of probability was used to
indicate statistical significance.

RESULTS AND DISCUSSION

Table 1a shows the age and duration-wise
distribution of tractor drivers. In the age group
21-30years, themaximum frequency (24.26%) was
recorded intheduration of 1-5years, followed by
6-10years(19.53%) and 11-15 years(2.37%). In
the age group of 31-40 years, the maximum
frequency (15.38%) wasfound in the duration of
6-10years, followed by 11-15 years(14.20%) and
16-20years (4.73%). Inthe age group 41+ years,
themaximum frequency (7.10%) wasrecorded in
theduration of 11-15 years, followed by 21+ years
(6.51%), 16-20 years (5.32%) and 6-10 years
(0.59%). Table 1b shows the age and duration-
wisedistribution of tractor driverswith low back
pain. Inthe age group 21-30 years, the maximum
frequency (13.79%) wasfound in the duration of
6-10years, followed by 1-5 years (6.90%). Inthe
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age group 31-40 years, the maximum frequency
(20.69%) wasfound intheduration of 11-15years,
followed by 16-20 years (10.34%) and 6-10 years
(6.90%). Intheagegroup 41+ years, the maximum
frequency (13.79% each) was registered in the
duration of 11-15 yearsand 16-20 years, followed
by 21+ years(10.34%) and 6-10 years (3.45%).
Table 2 shows the severity of low back pain
in tractor drivers with low back pain applying
modifying ODQ. In age group 21-30 years, the
maximum percentage of disability (13.79%) were
found in the category of moderate (21%-40%
disability), followed by minimal (0%-20%
disability) (6.89%). In age group 31-40 years, the
maximum fregquency (24.10%) was reported in
moderate category, followed by severe category
(41%-60% disability) (6.89%) and crippled
category (61%-80% disability) and bed ridden
category (81%-100% disahility) (3.44% each). In
age group 41+ years, the maximum frequency
(20.69%) in moderate category, followed by severe
group (17.24%) and minimal category (3.44%).
Thedistribution of mean values and standard
deviation of ten pain measuring variables in
tractor drivers with low back pain aged 21 —-30
yearsand 31-40 yearsisgivenintable 3. Tractor

Table la. Age and duration wise distribution of the tractor drivers

Age Duration (in years)
(in years) 1-5 years 6-10 years 11-15 years 16-20 years 21+ years
Abs no. %age Absno. %age Absno. %age Absno. %age Absno. %age

21-30 41 (24.26%) 33 19.53% 04 02.37% - - -

31-40 - - 26 15.38% 24 14.20% 08 04.73% - -

41+ - - 01 0.59% 12 07.10% 09 05.32% 11 06.51%

Table 1b. Age and duration wise distribution of tractor drivers with low back pain

Age Duration (in years)

(in years) 1-5 years 6-10 years 11-15 years 16-20 years 21+ years

Abs no. %age Absno. %age Absno. %age Absno. %age Absno. %age

21-30 02 6.90 04 13.79 - - - - -

31-40 - - 02 6.90 06 20.69 03 10.34 - -

41+ - - 01 3.45 04 13.79 04 13.79 03 10.34

Table 2: Severity of disability in tractor drivers with low back pain

Age Duration (in years)

(in years) Minimal Moderate Severe Crippled Bed-ridden
(0%-20% (21%-40% (41%-60% (61%-80% (81%-100%
disability) disability) disability) disability) disability)

Abs no. %age Absno. %age Absno. %age Absno. %age Absno. %age

21-30 2 6.89 4 13.79 - - - - -

31-40 - - 7 24.10 2 6.89 1 3.44 1 3.44

41+ 1 3.44 6 20.69 5 17.24 - -
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driverswith elder agegroup, viz. 31-40 yearshave
the higher mean values in al the ten variables
than their younger counterparts, viz. age group
21-30 years, showing statistically significant
differences (P< 0.05) in pain intensity (t=2.12),
persona care (t=2.38), lifting (t= 2.22) and deeping
(t=2.61), and highly significant differences (P<
0.001) inwalking (t=3.29) among them. Thetractor
drivers of elder age group with more duration of
driving the tractor have greater pain score than
their younger counterparts; the reason may be
their more exposure to whole-body vibrations.
Table 4 showsthe distribution of mean values
and standard deviations of ten pain measuring
variables in tractor drivers with low back pain
aged 21-30 years and 41+ years. Tractor drivers
with eldest age group, viz. 41+ years, have the
higher mean valuesin al the ten variables than
their comparatively youngest counterparts, viz.

Table 3: Distribution of mean values and standard
deviations of ten pain measuring variables in
tractor drivers with low back pain aged 21 —30 years
and 31-40 years

Variables 21-30 years 31-40 years t
(n=6) (n=11) value
Mean SD. Mean SD.
Pain intensity 1.00 0.63 1.91 1.14 2.12*
Personal care 1.00 0.63 2.00 1.09 2.38*
Lifting 1.67 0.51 2.73 1.42 2.22*
Walking 1.00 0.89 264 1.12 3.29**
Sitting 0.83 0.75 1.73 1.27 1.82
Standing 1.50 0.55 227 1.01 2.05
Sleeping 1.00 0.00 1.64 0.81 2.61*
Sex life 0.50 0.55 1.00 1.48 1.00
Socia life 1.67 0.82 227 1.10 1.29
Traveling 1.33 0.82 2.00 1.34 1.27

*indicates P< 0.05; ** indicates P< 0.001

Table 4: Distribution of mean values and standard
deviations of ten pain measuring variables in
tractor drivers with low back pain aged 21-30 years
and 41+ years

Variables 21-30 years 41+ years t
(n=6) (n=12) value
Mean SD. Mean SD.
Pain intensity 1.00 0.63 1.58 0.67 1.81
Personal care 1.00 0.63 1.75 0.96 1.97
Lifting 1.67 051 2.67 0.89 3.01**
Walking 1.00 0.89 2.08 1.00 2.33*
Sitting 0.83 0.75 1.58 0.51 2.20
Standing 1.50 0.55 2.25 0.62 2.62*
Sleeping 1.00 0.00 1.50 0.67 2.57*
Sex life 0.50 0.55 0.67 1.43 0.35
Social life 1.67 0.82 225 0.75 1.46
Traveling 1.33 0.82 1.92 0.79 1.44

* indicates P< 0.05; ** indicates P< 0.001

age group 31-40 years, showing statistically
significant differences (P< 0.05) in walking
(t=2.33), standing (t=2.62) and sleeping (t=2.57),
and highly significant differences (P< 0.001) in
lifting (t = 3.01) among them. Thetractor drivers
of eldest age group with moreduration of driving
the tractor have greater pain score than their
comparatively youngest counterparts; the reason
may be their more exposure to whole-body
vibrations.

Thedistribution of mean values and standard
deviations of ten pain measuring variables in
tractor driverswith low back pain aged 31-40years
and 41+ years was given in table 5. When
comparisons were made for these ten variables
between these two elder groups, no significant
differences were found in any case.

Convincing epidemiological studies have
reported that professional driverswere at higher

Table 5: Distribution of mean values and standard
deviations of ten pain measuring variables in trac-
tor drivers with low back pain aged 31-40 years
and 41+ years

Variables 31-40 years 41+ years t
(n=11) (n=12) value
Mean SD. Mean SD.
Pain intensity 1.91 1.14 1.58 0.67 0.83
Personal care 2.00 1.09 1.75 0.96 0.58
Lifting 273 142 267 0.89 0.12
Walking 2.64 112 2.08 1.00 1.25
Sitting 1.73 1.27 158 0.51 0.35
Standing 2,27 1.01 225 0.62 0.06
Sleeping 1.64 0.81 150 0.67 0.44
Sex life 1.00 1.48 0.67 1.43 0.55
Social life 227 1.10 2.25 0.75 0.06
Traveling 200 1.34 192 0.79 0.18

risk for low back pain and various spinal disorders.
Studies conducted in USA (Guo et al. 1995) and
Canada (Liira et al. 1996) have found higher
frequency of low back pain in drivers. Similar
observations were found on the high frequency
of low back pain and spinal disordersin machine
drivers (Louma et al. 1998), forklift drivers
(Brendstrup et al. 1987), busdrivers (Netterstrom
and Luel 1989), agricultural tractor drivers
(Boshuizen et al. 1990; Tiemessen et al. 2008),
truck drivers (Piazzi et a. 1991; Miyamoto et al.
2000) and other professional drivers (Hedberg
1988; Schwarzeet al. 1998). Professional drivers
in developing countries, such as India (Kumar
et al. 1999; Varghese et al. 2001) and Taiwan
(Taiwan Institute of Occupational Safety and
Health, 1999) have similar problems.
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Tractor driversare exposed to low frequency
whole-body vibrations making them vulnerable
to low back pain (Bovenzi and Betta 1994;
Bovenzi 1996; Varghese et al. 2001; Tiemessen
et al. 2008). Whole body vibrations might cause
back problems by mechanical failure of tissuesor
even from interference in tissue metabolism.
When the whole body vibrations exceed the | SO
norms of exposure (1997), it may lead to earlier
degenerative changes in spine causing low back
pain. The findings of the present study shows
that the age of thetractor driversand the duration
of exposure to their whole body vibrations have
some close associations with the occurrence of
low back pain. Tractor drivers of higher age
groups (31-40 years and above) and with the
duration of at least 11- 15 years of exposure to
vibrations have been reported to be more prone
for low back pain. Adequate exercises for back
and balanced diet may be hel pful for these cases.
Tractor drivers are to take special care for their
back, asit isexposed to low frequency vibrations
for a long duration leading to degenerative
changesin low back.

REFERENCES

Battie MC, Biggo SJ, Fisher LD, Spengler DM, Hansson
TH et a. 1990. Anthropometric and clinical measu-
res as predictors of back pain complaints in industry:
A prospective study. J Spinla Olsord, 3: 195-204.

Biering-Sorenen F, Hilden J 1984. Reproducibility of the
history of low back trouble. Spine, 9: 280-286.

Bongers PM, Boshuizen HC, Hulshof CT, Koemeester
AP 1988. Back disorders in crane operators exposed
to whole body vibration. Int Arch Occup Environ
Health, 60: 129-137.

Boshuizen HC, Bongers PM, Hulshof CT 1990. Self
reported back pain in tractor drivers exposed to
whole body vibration. Int Arch Occup Environ
Health, 62: 109-115.

Bovenzi M 1996. Low back pain disorders and exposure
to whole body vibration in the work place. Semin
Perinatol, 20:38-53.

Bovinzi M, Betta A 1994. Low back pain disorder in
agricultural tractor drivers exposed to whole body
vibration and postural stress. Applied Ergonomics,
25: 231-241.

Brendstrup T, Biering-Sorensen F 1987. Effect of fork-
lift driving on low back trouble. Scand J Work Environ
Health, 13: 445-452.

Connigham LS, Kelsey JL 1984. Epidemiology of
musculoskeletal impairments and associated
disability. Am J Public Health, 74: 574-579.

Deyo RA, Bass JE 1989. Life Style and low back pain the
influence of smoking and obesity. Spine, 14: 501-
506.

Fairbank JC, Couper J, Davies JB, O'Brien JP 1980. The

SHYAMAL KOLEY, LALIT SHARMA AND SUKHPAL KAUR

Oswestry low back pain disability questionnaire.
Physiotherapy, 66: 271 — 273.

Frymoyer JW, Pope MH, Elements JH 1983. Risk factors
in low back pain .An epidemiological survey. J Bone
Joint Surg Am, 65: 213-217.

Guo HR, Tanaka S, Cameron LL 1995. Back pain among
workers in the United States: national estimates and
workers at high risk. Am J Ind Med, 28: 591-602.

Hedberg GE 1988. The period prevalence of musculo-
skeletal complaints among Swedish professional
drivers. Scand J Soc Med, 16: 5-13.

Heliovaara M 1998. Epidemiology of Sciatica and
Herniated Lumbar Intervertebral Disk. The Research
Institute for Social Security, Helsinki, pp. 1-147.

Hurwitz EL, Morgenstern H 1997. Correlates of back
related disability in the US, J Clin Epidemoil, 50:
669-681.

ISO norms - 2631 1997. Evaluation of human exposure
to whole body vibration-Part 1: General require-
ments.

Kelsey JL 1982. Idiopathic Low Back Pain, Magnitude
of the problem. In: Symposium On Idiopathic Low
Back Pain. While AA, Gardon SL (Eds.) St. Louis,
Mosby, Yearbook, Cover Publishing Co., Lampa,
Florida, U.S.A. pp. 23-38.

Kendall FP, Mc Greary EK, Provance PG 1983. Muscle
Testing and Function. Baltimore: Williams and
Wilkins, pp. 349-360.

Kumar A, Varghese M, Mohan D, Mahgjan P, Gulati P
et al. 1999. Effect of whole-body vibration on the
low back: A study of tractor driving farmers in north
India. Spine, 24: 2506-2515.

Leino PI, Berg MA, Puska P 1994. |s back pain
increasing? Results from nationa surveys in Finland
during 1978-1992. Scand J Rheumatol, 23: 296-
306.

Liira JP, Shannon HS, Chambers LW, Haines TA 1996.
Long-term back problems and physical work
exposures in the 1990 Ontario Health Survey. Am J
Public Health, 86: 382-387.

Limburska |, Gazdzi TS, Zejda ZE 1996. Back pain in
coa miners of Anthracite coal-pilot study results.
Med PE, 47: 339-346.

Louma K, Riithimaki H, Raininko R, Luukkonen R,
Lamminen A et a. 1998. Lumbar disc degeneration
in relation to occupation. Scand J Work Environ
Health, 24: 358-366.

Miyamoto M, Shirai Y, Nakayama Y, Gembun Y, Kaneda
K 2000. An epidemiological study of occupational
low back pain in truck drivers. J Nippon Med Sch,
67: 186-190.

Netterstrom B, Juel K 1989. Low back trouble among
urban bus drivers in Denmark. Scand J Soc Med, 17:
203-206.

Nubling M, Michaerlis M, Hofmann F, Stossel S 1997.
Spinal diseases in the nursing profession—A cross
sectional study. Gesundhrits wesen., 59 : 271-274.

Piazzi A, Bollino G, Mattioli S 1991. Spinal pathology in
self-employed truck drivers. Med Lavi, 82: 122-
130.

Piccinni S, Marchi T, Lorusso A, Margorotto G 1992.
The prevalence of spondylopathies among crane
operators in the part of Venice. Med Lavi, 83: 146-
149.



EFFECTS OF OCCUPATIONAL EXPOSURE TO WHOLE-BODY VIBRATION IN TRACTOR DRIVERS 187

Rothenbacker D, Brenner H, Arndt V, Fraisse E,
Zschenderlein B et al. 1997. Disorders of the back
and spine in construction workers: Prevalence and
prognostic value of disability. Spine, 22: 1481-1486.

Schwarze S, Notbohm G, Dupuis H, Hartung E 1998.
Dose-response relationships between whole-body
vibration and lumbar disc disease: A field study on
388 drivers of different vehicles. J Sound Vib, 215:
613-628.

Talwan Institute of Occupational Safety and Health 1999.
Survey of Employees’ Perception of Safety and

Health in the Work Environment in 1998 Taiwan.
Taipei City, Taiwan: IOSH T.

Tiemessen I1JH, Hulshof CTJ, Frings-Dresen MHW 2008.
Low back pain in drivers exposed to whole body
vibration: analysis of a dose-response pattern. Occup
Environ Med, 65: 667-675.

Varghese M, Kumar A, Mohan D, Mahajan P 2001. A
Biomechanical and MRI Analysis of Back Pain
among Drivers Exposed to Tractor Vibrations. In
International Conference on the Biomechanics of
Impact, pp. 1-8.





