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Abstract

The objectives of this study were 1) to evaluate the ergonomic risk levels
for musculoskeletal pain, the levels of compression and shear force on the lumbar
spine which occurs during rubber tapping. 2) to identify ergonomic factors
related to low back pain in rubber tappers and 3) to develop the ergonomic back
belt support and its efficacy on the prevention of low back pain. For the first and
second objectives, a cross-sectional survey was conducted in Chumporn
Province, Southern Thailand among 427 rubber tappers who had been employed
in rubber plantation for at least one month with the age range between 15 and 60
years. The criteria for exclusion were having history of major trauma on the back
such as vehicle accident, sport injuries, or fall from height, underlying potentially
serious spinal condition and other specific low back disorders, drug abuse, and
mental disorder. The subjects were randomly selected by systematic random
sampling. After physical examinations, a questionnaire-based interview, direct
observation of workers and video recording of the working posture,
electromyography (EMG) measurements, video-based analysis of working
postures using the Rapid Upper Limb Assessment (RULA) method, and the
biomechanical simulation of the lower back during tapping task were done. The
third objective was the development of ergonomic back belt support and studies
its efficacy on the prevention of low back pain. Firstly, we test efficacy of back
belt support in reduction of back stress by the biomechanical simulation of

tapping postures. Then, a randomized control trial was conducted among 124
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subjects with age ranging from 18 to 60 years. The exclusion criteria used in this
phase were similar to those for the first objective. A simple random sampling
with concealment was used to randomize the equal number of subject into control
and intervention group (62 persons per group). The standard interventions for
both groups were the education about the good working posture, while the
intervention group receives the back belt support to use for tapping the rubber
tree. All subjects were followed up for 6 month and data collectors were blinded
on their assessments.

We found a high prevalence (55.3%) of low back pain among rubber
tappers in our study. Abnormal ergonomic features of rubber tapping posture
including high frequency of twisting, bending, and extension of trunk were found
to be risks associated with low back pain. Psychosocial factors including work
fatigue, low incomes, and low social support were also risk factors. The
ergonomic risk assessment by the RULA method found that 25% of rubber
tappers had an extreme posture (action level 4), with the need for immediate
investigation and changes, while nearly 50% of them needed at action level 3 that
indicated the investigation and change were required soon. From the EMG
measurement, we found that the fatigue of the back muscles were statistically
increased after rubber tapping finished. The biomechanical model of the lower
back demonstrated that the compression and shear force on L5/S1 was highest in
tapping rubber tree at level of below waist (2,737 N) and lowest when tapping the

tree at level of eyes (1,052 N). The high proportion of unbalance posture was

found when tapping rubber trees at the lowest level also. The simulation of the
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low back biomechanical model during tapping rubber tree at below waist level
with wearing a back belt support demonstrated a statistically significant in
reduction of compression, shear force, and percent estimation of ligament strain,
while the muscles fatigue also decreasing. A randomized control trial was
demonstrated that the used of back belt support was statistically significant in

reduction of low back pain in rubber tappers.

Key words: Rubber tapper, low back pain, back support, ergonomic risk

assessment



