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Abstract. Although there is strong evidence that single physical, psychosocial and organisational risk factors are each inde-
pendent predictors of low back symptoms (LBS), little is known about their combination/interaction, particularly in those
working in developing countries. A total of 1294 Indonesian coal mining industry workers reported information about physi-
cal, psychosocial, and organisational factors using self-reported questionnaires and were placed into one of four combination
exposure groups: 1) high physical (working with bent trunk; whole body vibration exposure; lifting) and high psychosocial
(high effort; low reward; work stress), 2) high physical and low psychosocial, 3) low physical and high psychosocial, and 4)
low physical and low psychosocial (as the reference group). The odds of LBS in the high physical and high psychosocial
group was 5.15 times (95% confidence interval 2.69-9.86) that of the reference group. Psychosocial factors played a more
important role than physical factors in increasing the likelihood of reporting LBS. Permanent and night shift workers were
more likely to report LBS. These findings imply that efforts to reduce LBS in this workplace should address both psychoso-
cial and physical factors but psychosocial factors should be the priority, with a special focus on permanent and night shift
workers.
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1. Introduction

Various physical and psychosocial risk factors
are known to be predictors for low back symptoms
(LBS) but there may be combinations/interactions
that may influence each other [1, 2]. To our knowl-
edge only five studies [3-7] have investigated physi-
cal and psychosocial risk factor combina-
tions/interactions with LBS. All of these have been
conducted in developed countries and have shown
that individuals exposed to both high physical and
high psychosocial factors have the highest risk of
LBS. They also indicated that physical factors appear
to be more prominent than psychosocial factors in
increasing the risk of LBS. As far as we are aware,
there are no previous studies that have examined this
combinations/interaction in industrially developing
countries (IDCs). Thus, the objective of the present
study was to examine the combination of physical
and psychosocial risk factors for LBS in an IDC.

2. Methods

The study was conducted in a large coal mining
contractor company in Indonesia. Invitations to par-
ticipate were delivered in person to 2150 coal mining
workers involved in light and heavy physical work-
loads at three sites (two located in provinces of East
Borneo and one in a province in South Borneo). A
self-administered questionnaire was used to obtain
information on physical, psychosocial, and organisa-
tional factors, LBS, demographic characteristics (age
and gender) and any accident(s) that involved the low
back region. Since the original questions were in
English and the study was conducted in Indonesia
(n), a cross-cultural adaptation of the questionnaire
was undertaken [8].

Physical exposures for their current working
place were assessed by asking participants to esti-
mate how much working time during their work
activities they were involved in any of these situa-
tions: sitting position trunk bent; trunk bent and
twisted; exposure to whole body vibration, and also
whether their work involved lifting or carrying at
least 10, 6 to 15, 16 to 25, or >25kg. Psychosocial
exposures were assessed using the Job Content Ques-
tionnaire (JCQ) [9] and the short version of the Ef-
fort/Reward Imbalance (ERI) Questionnaire [10].
Information about job satisfaction was obtained by
the Copenhagen Psychosocial Questionnaire II [11].
An additional single question on perceived work

stress was also asked [12]. Organisational exposure
was assessed by asking about current employment
status (permanent; non-permanent) and shift work
(no shift work; shift work without a night shift; shift
work with a night shift). Questions about LBS were
asked using the Standardised Nordic Musculoskeletal
Questionnaire [13]. LBS was defined as any symp-
toms (such as aches, pains, discomfort, numbness or
fatigue) during the last 12 month with symptoms
more than 7 days and onset during the current job
and also present within the last 7 days at the time of
the survey.

All participants were grouped into one of four
combination exposure groups: 1) high physical
(working with bent trunk; whole body vibration ex-
posure; lifting) and high psychosocial (high effort;
low reward; work stress), 2) high physical and low
psychosocial, 3) low physical and high psychosocial,
4) low physical and low psychosocial group (the
reference group). Workers that did not fulfil the crite-
ria for classification into the high or low exposure
group were classified into an unclassified group and
excluded from the analysis. Logistic regression was
used to obtain the final model for combination of the
risk factors. Organisational factors, age, and gender
were included in the final model. All statistical
analyses were conducted using Predictive Analytics
Software version 18.0 [14].

3. Results

Of the 1294 valid questionnaires, 96% were
male (#=1252). The median age was 26 with inter-
quartile range 23-33 years. Fifty-eight percent of the
sample had worked for <3 years, 18% for 3-5 years,
and 24% for >5 years.

A total of 1070 participants were classified into
one of the four combination exposure groups. Those
in the high physical and high psychosocial group
(n=47) had the highest odds ratio for LBS (OR 5.15
95% CI 2.69-9.86). The group with high physical and
low psychosocial exposure (n=61) (OR 2.75 95% CI
1.43-5.27) was less likely to report LBS than groups
with low physical and high psychosocial exposure
(n=303) (2.89 95% CI 2.02-4.14). Non-permanent
employees were less likely to report LBS (0.66 95%
0.46-0.95). Night shift workers (OR 1.77 95% CI
1.07-2.93) were more likely to report LBS.
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4. Discussion

Combined exposure to physical and psychoso-
cial work risk factors increased the risk of LBS in the
present study. The nature of combined exposure
allowed us to characterise the interactions among
exposures, but this is beyond of the scope of this
paper. Individuals with both high physical and high
psychosocial exposures were most likely to report
LBS. Although it is difficult to compare this finding
with other studies due to differences in risk factor
criteria and the natures of the populations studied, it
is in agreement with cross-sectional studies among
working populations in Sweden [7] and the UK [3,
4] and US Marines [5]. However, the present study
also found that a high psychosocial exposure was
necessary to increase the likelihood of reporting
LBS. This finding differs from previous studies
which have almost exclusively been conducted in
developed countries and which have found that
physical factors play a more important role in in-
creasing the possibility of reporting LBS [3-7]. This
may be due to globalisation which has impacted
developing countries in many sectors, particularly
including the socio-economic sector. To be able to
compete globally, IDCs may have to face the chal-
lenge of managing the changing nature of work, such
as the demands of flexible contracts, increased job
insecurity, a high work pace, long and irregular
working hours, low income, etc. [15]. This, in turn,
may increase psychosocial problems and stress at
work for workers in IDCs. Additionally, employers
in IDCs may lack awareness of psychosocial factors
and stress at work [16]. They may thus be unaware of
the importance of managing these and may not have
put in place any prevention strategies.

In conclusion, the present study has shown that
Indonesian coal mining workers with both high
physical and high psychosocial exposures were most
likely to report LBS. It also showed that a high psy-
chosocial exposure increased the likelihood of report-
ing LBS and that permanent employees and night
shift workers were more likely to report LBS. The
findings imply that efforts to reduce LBS in this
workplace should address both physical factors (i.e.
reducing working with a bent trunk posture, working
on an unstable surface, and lifting) and psychosocial
factors (i.e. reducing the worker’s effort, increasing
reward and managing work stress) with a focus on
permanent employees and night shift workers. It is
logical to suppose that similar conclusions might
apply for other industries in other IDCs.
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