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ABSTRACT 

 

Background: Low back pain (LBP) is a musculoskeletal complaint widely experienced worldwide, including among 

online motorcycle taxi drivers. Several factors related to LBP include sex, age, body mass index (BMI), length of work, 

sitting posture, sitting duration, and smoking. Low back pain can reduce the productivity of online motorcycle taxi drivers. 

Therefore, this study aimed to identify the factors associated with LBP among online motorcycle taxi drivers in Denpasar. 

Methods: An analytical observational design with a cross-sectional approach and a purposive sampling technique. 

Participants were online motorcycle taxi drivers who met the inclusion and exclusion criteria. Data were collected using 

structured questionnaires and anthropometric measurements and were analyzed using univariate analysis, the chi-square 

test, and Fisher’s exact test, with a significance level of p < 0.05. 

Results: The prevalence of low back pain was 68.1% (47 respondents). Statistical analysis demonstrated  significant 

associations between BMI ≥ 23 kg/m² (p = 0.040), sitting duration ≥ 9 hours/day (p = 0.015), and non-ergonomic sitting 

posture (p = 0.033) with LBP. Meanwhile, sex (p = 1.000), age (p = 1.000), length of work (p = 0.860), and smoking (p = 

0.296) were not significantly associated with LBP. 

Conclusions: Sitting duration, sitting posture, and BMI were significantly associated with low back pain among online 

motorcycle taxi drivers in Denpasar. 
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INTRODUCTION 
 

The rapid growth of online motorcycle taxi services 
substantially facilitates daily transportation, food delivery, 
and shopping activities in recent years. In urban areas such 

as Denpasar, this sector serves as a major source of 
employment, resulting in prolonged daily motorcycle use as 
a primary occupation. Despite its benefits, prolonged 
motorcycle riding exposes drivers to various occupational 

health risks, particularly musculoskeletal disorders, 
including low back pain (LBP). 

Low back pain is defined as pain or discomfort located 

in the posterior region of the body between the lower 
margin of the costal arch and the gluteal folds.¹ It represents 
one of the most prevalent musculoskeletal complaints 

worldwide. In 2020, an estimated 619 million individuals 
experienced LBP, and this number is projected to increase 
to 843 million by 2050.² Globally, LBP is the leading cause 

of years lived with disability.²˒³ It contributes substantially 

to healthcare utilization, including hospitalization among 
affected individuals.³ 

Among motorcycle riders, including online motorcycle 

taxi drivers, LBP represents a significant occupational 
health concern. Previous studies report LBP prevalence 
ranging from 52.5% to 68.89% among motorcycle 

riders.⁴ ˒⁵  Individuals with LBP often report limitations in 
daily activities, difficulties in standing or maintaining 
posture, and reduced ability to perform routine tasks.⁵  
These functional impairments are likely to decrease work 

productivity and negatively affect quality of life, 
particularly in occupations that require prolonged sitting and 
repetitive movements. 

Low back pain is a multifactorial condition with 
diverse etiologies, including traumatic injury and 
neuropathic involvement.⁶ ˒⁷  Degenerative processes, 
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metabolic disorders, and non-ergonomic posture are also 
implicated in the development of LBP.⁷  

Several factors are reported to be associated with low 
back pain, encompassing demographic, anthropometric, 
occupational, behavioral, metabolic, and psychosocial 
aspects. Sex differences in LBP prevalence are widely 

reported, with women experiencing LBP more frequently 
than men.⁸ –¹¹ This disparity is attributed to hormonal 
influences and anatomical differences.¹²˒¹³ Pregnancy-

related biomechanical changes may further increase 
susceptibility to LBP.¹³ Age shows a consistent association 
with LBP, with a higher prevalence observed among older 

individuals.¹¹˒¹⁴ –¹⁶  This pattern is attributed to age-related 
degenerative change, reduced musculoskeletal stability, and 
cumulative mechanical exposure over time.¹⁷ ˒¹⁸  Body 
mass index (BMI) represents an important anthropometric 

factor associated with LBP.¹⁹ –²¹ Increased BMI may 
impose greater mechanical loading on the intervertebral 
discs and facet joints, potentially accelerating degenerative 

changes and contributing to the development of LBP. 
Excess body weight also increases the load on the paraspinal 
muscles, which may exacerbate muscle fatigue and worsen 

LBP symptoms.²¹  
Occupational factors, including length of work²²˒²³, 

prolonged sitting duration, and non-ergonomic sitting 
posture²⁴ , are consistently linked to LBP. Sustained static 

sitting and repetitive exposure to non-neutral postures may 
lead to muscle fatigue and increased spinal loading, thereby 
increasing susceptibility to LBP.²⁵ –²⁷  

Behavioral factors, such as smoking, are associated 
with a higher prevalence of LBP.²⁸  This association is 
mediated through impaired blood flow²⁹  and accelerated 

degenerative processes.²⁹ ˒³⁰   
Metabolic conditions, particularly type 2 diabetes 

mellitus, are also associated with LBP.³¹ Psychosocial 
factors, including anxiety, may contribute to the 

development and persistence of LBP through increased 
sympathetic activity and muscle tension.¹⁷ ˒¹⁸ ˒³²  

Although several studies have examined LBP among 

motorcycle riders, the associated factors reported vary across 

populations and occupational settings. Online motorcycle taxi 

drivers are exposed to prolonged sitting, repetitive movements, 

and sustained mechanical loading, which may interact differently 

with individual and occupational characteristics. This interaction 

may increase cumulative biomechanical stress on the lumbosacral 

region, thereby contributing to the development and persistence of 

LBP. Thus, understanding the prevalence and factors associated 

with low back pain in this specific occupational group remains 

important. 

Therefore, this study aimed to identify the factors associated 

with low back pain among online motorcycle taxi drivers in 

Denpasar. 

 

MATERIALS AND METHODS 
 

This study employed an analytical observational 
design with a cross-sectional approach to identify factors 

associated with LBP among online motorcycle taxi drivers 
in Denpasar. The study was conducted in Denpasar, Bali, 

from January to November 2025 and received ethical 
approval from the Ethics Committee of the Faculty of 
Medicine, Universitas Udayana (approval number: 
0584/UN14.2.2.VII.14/LT/2025). 

Study participants were selected using purposive 
sampling based on predefined inclusion and exclusion 
criteria. Inclusion criteria included active online motorcycle 

taxi drivers who had worked for at least one month and had 
provided written informed consent. Exclusion criteria 
included a history of spinal surgery, vertebral trauma, 

medically diagnosed musculoskeletal disorders, type 2 
diabetes mellitus, and drivers who had not been actively 
working for at least one month. 

The minimum sample size was calculated using the 

Lemeshow formula and was adjusted for potential drop-out, 
resulting in a minimum required sample of 64 respondents. 
A total of 71 participants were recruited; however, two 

participants were excluded, leaving 69 respondents included 
in the final analysis. 

Data collection was conducted through structured 

interviews using a questionnaire and anthropometric 
measurements. Low back pain was assessed using the 
Indonesian version of Nordic Musculoskeletal 
Questionnaire.

33
 Independent variables included sex, age, 

BMI, length of work, sitting duration, sitting posture, and 
smoking. Body mass index was calculated from measured 
body weight and height and categorized according to the 

Asia-Pacific BMI classification, with a cutoff value of ≥ 23 
kg/m² indicating overweight. For continuous variables such 
as age, length of work, and sitting duration, optimal cutoff 

points were determined using the Youden Index to 
maximize sensitivity and specificity in predicting LBP. 

Statistical analysis was performed using the Statistical 
Package for the Social Sciences (SPSS) version 29.0, with a 

significance level set at p < 0.05. Univariate analysis was 
used to describe participant characteristics and the 
prevalence of LBP. Bivariate analysis using the chi-square 

test or Fisher’s exact test was conducted to assess 
associations between independent variables and LBP. 
Variables with p < 0.25 were considered for multivariate 
logistic regression analysis to control for potential 

confounding effects; however, only three variables met this 
criterion, and no additional potential confounders were 
qualified for multivariate modeling in the final analytical 

framework as specified in the predefined study protocol. 
 

 
 
RESULTS 
  

A total of 69 online motorcycle taxi drivers in 
Denpasar who met the inclusion and exclusion criteria were 
included in this study. Among them, 47 respondents 

(68.1%) reported experiencing LBP. The distribution of 
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respondent characteristics and the prevalence of LBP based on the studied variables are presented in Table 1. 

 

Table 1.  Prevalence of LBP based on variables studied in online motorcycle taxi drivers in Denpasar 

Characteristics Mean 
Total 
n (%) 

LBP Prevalence 
n (%) 

Sex    

- Female 
 

3 (4.3)  2 (66.7) 

- Male 66 (95.7) 45 (68.2) 

Age    

- ≥ 26 years 
33.8 

49 (71.0) 33 (67.3) 

- < 26 years 20 (29.0) 14 (70.0) 

BMI    

- ≥ 23 Kg/m
2
 

23.3 
36 (52.2) 29 (80.6) 

- < 23 Kg/m
2
 33 (47.8) 18 (54.5) 

Length of work    

- ≥ 7 years 
3.7 

15 (21.7) 11 (73.3) 

- < 7 years 54 (78.3) 36 (66.7) 

Sitting duration    

- ≥ 9 hours/day 
9.5 

44 (63.8) 35 (79.5) 

- < 9 hours/day 25 (36.2) 12 (48.0) 

Sitting posture    

- Non-ergonomic  48 (69.6) 37 (77.1) 

- Ergonomic  21 (30.4) 12 (47.6) 

Smoking    

- Smoker  36 (52.2) 22 (61.1) 

- Non-smoker  33 (47.8) 25 (75.8) 

Total  69 (100.0) 47 (68.1) 

LBP: Low Back Pain 

 
Most respondents were male (95.7%), with a 

comparable prevalence of LBP between males (68.2%) and 

females (66.7%). The mean age of respondents was 33.8 
years, and the majority aged ≥ 26 years (71.0%). The 
prevalence of LBP was similar between respondents aged ≥ 

26 years (67.3%) and those aged < 26 years (70.0%). 
Respondents with a BMI ≥ 23 kg/m² comprised 52.2% of 
the sample and showed a higher prevalence of LBP (80.6%) 
compared with those with a BMI < 23 kg/m² (54.5%).  

In terms of occupational characteristics, most 
respondents had worked for less than 7 years (78.3%), with 
a higher prevalence of LBP observed among those with a 

working duration ≥ 7 years (73.3%). A majority of 
respondents reported sitting for ≥ 9 hours per day (63.8%), 

and this group showed a higher prevalence of LBP (79.5%) 
compared with those sitting for < 9 hours per day (48.0%). 
Regarding sitting posture, 69.6% of respondents reported a 

non-ergonomic sitting posture, among whom 77.1% 
experienced LBP. By contrast, respondents with an 
ergonomic sitting posture had a lower prevalence of low 
back pain (47.6%). Based on smoking status, smokers 

accounted for 52.2% of respondents, with a lower 
prevalence of LBP (61.1%) compared with non-smokers 
(75.8%). 
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Table 2.  Bivariate analysis of the association between studied variables and LBP among online motorcycle taxi drivers in Denpasar. 

a
: Fisher’s Exact Test; 

b
: Chi-Square Test; 

*
:
 
p < 0.05 means statistically significant 

 
Bivariate analysis presented in Table 2. showed that 

BMI, daily sitting duration, and sitting posture were 
significantly associated with LBP. Participants with a body 

mass index ≥ 23 kg/m² had a higher prevalence of LBP 
compared with those with a BMI < 23 kg/m² (p = 0.040). 
Prolonged daily sitting duration (≥ 9 hours/day) was 

significantly associated with LBP, with 79.5% of 
participants reporting LBP, compared with 48.0% among 
those sitting < 9 hours/day (p = 0.015). In addition, non-

ergonomic sitting posture was significantly associated with 
LBP, with a prevalence of 77.1% compared with 47.6% 
among those with an ergonomic posture. No significant 
associations were observed between LBP and sex (p = 

1.000), age (p = 1.000), length of work (p = 0.860), or 
smoking (p = 0.296). 

Based on the bivariate analysis, three variables met the 

criteria for inclusion in multivariate analysis (p < 0.25). 
However, as no additional variables qualified as potential 
confounders, multivariate logistic regression was not 

performed, and the interpretation of results was based on 
bivariate findings. 

 
DISCUSSION 

 

The prevalence of LBP among online motorcycle taxi 
drivers in Denpasar was 68.1%, as shown in Table 1. This 
finding indicates that more than half of the respondents 
experienced LBP complaints. This prevalence is comparable 

to previous studies conducted in Tangerang, which reported 

an LBP prevalence of 66.7%³⁴  and in Nanggalo, with a 
prevalence of 61.2%.³⁵  These findings suggest that online 
motorcycle taxi drivers may represent a population 

vulnerable to LBP. 
 

Association between Sex and LBP 

 
The present study found no significant association 

between sex and LBP (Table 2). This result is consistent 
with studies conducted in Pasuruan³⁶  and Saudi Arabia³⁷  
which also reported no significant sex-related differences in 

LBP prevalence. 
Several studies have reported a significantly higher 

prevalence of LBP among females. Research conducted in 
Turkey demonstrated a significant association between sex 

and LBP, with a higher prevalence among women.¹⁰  
Similar findings were reported in studies from Brazil⁹  and 
Spain.¹¹ These differences have been attributed to hormonal 

factors, anatomical variations, lower muscle strength, and 
physiological conditions such as pregnancy and menopause, 
which may increase susceptibility to LBP.¹²˒¹³˒¹⁷  

The absence of a significant association in this study 

may be explained by the highly unequal sex distribution, 
with only three female respondents included. This 
imbalance limited data variability and reduced the statistical 

power to detect differences between sex groups. 
Consequently, sex-related differences in LBP among online 
motorcycle taxi drivers may not have been adequately 

captured in this study. Findings should therefore be 

Characteristics 
LBP 

.p Yes 
n (%) 

No 
n (%) 

Sex    

- Female 02 (66.7)  1 (33.3) 
1.000

a*  

- Male 47 (68.2) 21 (31.8) 

Age    

- ≥ 26 years 33 (67.3) 16 (32.7) 
1.000

b* 

- < 26 years 14 (70.0) 6 (30.0) 

BMI    

- ≥ 23 Kg/m2 29 (80.6) 7 (19.4) 
0.040

b* 

- < 23 Kg/m2 18 (54.5) 15 (45.5) 

Length of work    

- ≥ 7 years 11 (73.3) 4 (26.7) 
0.860

b* 

- < 7 years 36 (66.7) 18 (33.3) 

Sitting duration    

- ≥ 9 hours/day 35 (79.5) 9 (20.5) 
0.015

b* 

- < 9 hours/day 12 (48.0) 13 (52.0) 

Sitting posture    

- Non-ergonomic 37 (77.1) 11 (22.9) 
0.033

b* 

- Ergonomic 10 (47.6) 11 (52.4) 

Smoking    

- Smoker 22 (61.1) 14 (38.9) 
0.296

b* 

- Non-smoker 25 (75.8) 10 (24.2) 

Theresa Paramita1, I Nyoman Gede Wardana2* , I Gusti Ayu 

Widianti2 , Muliani2 



          
 

http://ojs.unud.ac.id/index.php/eum                                                                                                             P a g e   52 
doi:10.24843.MU.2026.V15.i5.P08 

interpreted with caution. Future studies with a more 
balanced sex distribution are needed to better elucidate sex-

related differences in low back pain among occupational 
drivers. 

 

Association between Age and LBP 

 
No significant association was found between age and 

LBP (Table 2). This result aligns with several studies 
reporting no meaningful relationship between age and 
LBP.¹⁹ ˒²⁰ ˒³⁶  

Other studies have reported an increased risk of LBP 
with advancing age.¹¹˒¹⁴ ˒¹⁶  Age-related increases in LBP 
have been associated with degenerative changes beginning 

in early adulthood, including tissue damage, scar formation, 
and decreased hydration of vertebral structures and 
intervertebral discs.¹⁷  These degenerative processes may 
compromise spinal stability and muscle support, thereby 

increasing vulnerability to LBP.¹⁸  
The discrepancy observed in this study may be 

attributed to the relatively young age of the respondents, 

with a mean age of 33.8 years. At this age range, 
degenerative changes of the vertebral column are generally 
not dominant, and other factors such as sitting posture, 

prolonged sitting duration, smoking habits, and body mass 
index may play a more substantial role in the development 
of LBP. 
 

5.3 Association between BMI and LBP 

 

A significant association was observed between BMI 
and LBP (Table 2). This finding is consistent with studies 
conducted in North India¹⁹  and Saudi Arabia²⁰  which also 

reported significant relationships between BMI and LBP. 
Elevated BMI increases mechanical loading on the 

vertebral column, particularly the intervertebral discs, 

potentially leading to degenerative changes such as facet 
joint arthritis and disc pathology. Excess body weight also 
increases the workload of spinal muscles and ligaments, 
which may exacerbate LBP symptoms. Additionally, an 

increase of one BMI unit has been associated with a 45 mm³ 
increase in epidural fat, which may compress spinal nerves 
and intensify LBP complaints.²¹ These findings highlight the 

potential role of body weight in influencing lumbar spine 
loading among occupational drivers. 

Previous studies have reported inconsistent findings 
regarding the association between BMI and LBP.³⁶ ˒³⁸  

Differences in population characteristics, lifestyle factors, 
and analytical methods may contribute to these variations. 

 

Association between Length of Work and LBP 

 

The present study did not find a significant association 
between length of work and LBP (Table 2). This result is 
consistent with findings from studies conducted in Kendari, 

which also reported no meaningful relationship between 
working duration and LBP.²⁷ ˒³⁹  One possible explanation 

is that ergonomic factors such as sitting posture and sitting 
duration may have a more dominant influence on LBP risk 

than cumulative years of work. 
Other studies have reported higher LBP prevalence 

among individuals with longer working 
durations.²²˒²³˒⁴ ⁰ ˒⁴ ¹ These findings support the theory that 

LBP is often a chronic condition that develops over 
prolonged exposure to physical load and non-ergonomic 
postures.¹⁷  

In this study, the lack of association may be explained 
by the small number of respondents with a working duration 
of ≥ 7 years (n = 15), resulting in limited statistical power. 

Receiver operating characteristic analysis yielded an area 
under the curve of 0.501, indicating that working duration 
had minimal discriminatory ability in distinguishing 
respondents with and without LBP. The seven-year cut-off 

was derived using the Youden index; however, the very low 
AUC suggests that this threshold lacks meaningful 
predictive value. 

 

Association between Sitting Duration and LBP 

 

A significant association was identified between sitting 
duration and LBP (Table 2). This finding is consistent with 

studies among medical students in North Sumatra²⁴  and 
online motorcycle taxi drivers in Bangkalan.²⁶  

Prolonged sitting induces sustained static muscle 
contraction in the back muscles, leading to reduced vascular 

supply and impaired glucose metabolism. This condition 
results in fatty acid accumulation, causing discomfort and 
pain in the lower back.²⁴  Extended sitting also increases 

mechanical load on the vertebral column, contributing to 
tissue damage, reduced joint lubrication, stiffness, and 
ultimately LBP.²⁶  

Some studies reported no significant association 
between sitting duration and LBP, emphasizing the 
influence of other contributing factors.²⁷ ˒⁴ ²˒⁴ ³ These 
studies suggest that static working positions and non-

ergonomic postures may increase spinal load regardless of 
sitting duration, thereby contributing to LBP in both short 
and long sitting periods.²⁷  

 

Association between Sitting Posture and LBP 

 

A significant association was observed between sitting 
posture and LBP (Table 2). This result aligns with findings 
from studies conducted in North Sumatra²⁴ , Kendari²⁷ , 

and Bali.⁴ ² 
Non-ergonomic sitting posture increases tension in the 

muscles and ligaments surrounding the vertebral column, 

which may lead to LBP.²⁴ ˒²⁵  However, some studies have 
reported no significant association between sitting posture 
and LBP¹⁵ ˒⁴ ⁴ , suggesting that the relationship may be 

influenced by additional ergonomic or individual factors. 
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Association between Smoking and LBP 

 

Smoking habits were not significantly associated with 
LBP in this study (Table 2), consistent with findings from 

Pasuruan.³⁶  However, several studies have demonstrated a 
significant association between smoking and LBP.²⁹ ˒³⁸  
Smoking may increase coughing frequency, leading to 
elevated intra-abdominal pressure and compression of spinal 

nerves, thereby triggering LBP. Additionally, smoking 
reduces arterial blood flow to the vertebral roots, potentially 
causing ischemia and worsening pain.²⁹  Smokers are also 

more susceptible to Modic changes, indicative of vertebral 
degeneration, which are closely related to impaired 
intervertebral tissue metabolism due to toxic exposure from 

cigarette smoke.²⁹ ˒³⁰  
The absence of a significant association in this study 

may be attributed to the predominance of moderate smokers 
among respondents, in whom the long-term effects of 

smoking on vertebral structures may not yet be evident. 
Moreover, factors such as BMI, sitting duration, and sitting 
posture may exert a stronger influence on LBP.  The cross-

sectional design of this study also limits causal inference. 
 

STUDY LIMITATIONS 
 
This study has several limitations. The cross-sectional 

design allows for identification of associations but does not 
permit causal inference. Data collection relied on interviews 
and questionnaires, which are subject to recall and reporting 

bias. Additionally, the AUC values for length of work 
(0.501), age (0.409), and sitting duration (0.603) indicate 
low predictive ability of these variables. The relatively small 

sample size and restriction to online motorcycle taxi drivers 
in Denpasar limit the generalizability of the findings. Future 
studies employing longitudinal designs with larger and more 
diverse samples are recommended. 

 
CONCLUSIONS AND RECOMMENDATIONS 
 

This study found that the prevalence of LBP among 

online motorcycle taxi drivers in Denpasar was 68.1%. 
Daily sitting duration, sitting posture, and BMI were 
identified as factors significantly associated with LBP, 
indicating that both individual and ergonomic factors play 

an important role in the development of LBP in this 
occupational group. These findings highlight the importance 
of promoting healthy body weight and ergonomic awareness 

to potentially reduce the risk of LBP among online 
motorcycle taxi drivers. Future studies are recommended to 
employ longitudinal or cohort designs to better clarify 

causal relationships between risk factors and LBP, and to 
include broader variables such as chronic disease history, 
psychosocial factors, and physical activity levels, as well as 
larger and more diverse study populations, to provide a 

more comprehensive understanding of LBP determinants. 
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