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ABSTRACT  
Low Back Pain (LBP) is one of the main Musculoskeletal Disorders 

(MSDs) caused by work, especially in professions that involve non-

ergonomic postures such as ceramic craftsmen. This study aims to 

examine the relationship between ergonomic position and the level of 

disability due to LBP in this population. This study used an analytical 

observational method with a cross-sectional design conducted on 19 

ceramic craftsmen in Kampung Keramik Dinoyo, Malang. The sample 

was selected using purposive sampling with the criterion of more than 

5 years of work experience. The independent variable (Ergonomic 

Position) was measured using the Rapid Entire Body Assessment 

(REBA) worksheet, and the dependent variable (LBP Disability) was 

measured using the Modified Oswestry Low Back Pain Disability 

Questionnaire (MODQ). The data were analyzed using Spearman's 

correlation test. It was found that 100% of respondents had ergonomic 

risks, with 15 people (78.9%) in the moderate risk category and 4 

people (21.1%) in the high risk category. Most respondents (89.5%) 

experienced LBP disability, with 11 people (57.9%) experiencing 

moderate disability and 6 people (31.6%) experiencing severe 

disability. The results of the Spearman correlation test showed a 

positive and statistically significant correlation between the level of 

ergonomic risk and the level of LBP disability (correlation coefficient r 

= 0.468; p-value = 0.043). There is a significant relationship between 

poor ergonomic positioning and increased disability due to LBP among 

ceramic craftsmen. These findings indicate the urgent need for 

ergonomic interventions to improve work posture and reduce the risk 

of functional disability among workers. 

 

.

INTRODUCTION 

Musculoskeletal disorders (MSDs) have been 

identified as a dominant occupational health 

problem globally. MSDs contribute significantly 

to reduced work productivity, increased 

compensation and healthcare costs, and reduced 

quality of life for workers. Among the various 

MSD complaints, low back pain (LBP) is the 

most common complaint (Nicol et al., 2023). 

Data from the World Health Organization 

(WHO) in 2021 shows that the global prevalence 

of LBP reaches 568 million people (WHO, 2021). 

LBP is often categorized as an Occupational 

Disease (OD), which is a disease that arises from 

work activities or environmental conditions 

(Lestari et al., 2023). Occupational risk factors 

that contribute to LBP include activities 

involving repetitive heavy lifting, awkward 

(unnatural) postures, and long working hours 

(Wardoyo et al., 2021). Excessive and continuous 

muscle contraction due to poor posture can 

inhibit muscle metabolism, cause lactic acid 

accumulation, and stimulate pain receptors 

(nociceptors) (Ardi et al., 2021). 

The informal sector workforce, such as artisans, 

is a group that is vulnerable to MSDs but often 

not covered by formal occupational health and 

safety regulations. One high-risk occupation is 
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ceramic artisans. The ceramic manufacturing 

process requires workers to maintain certain 

postures for long periods of time, often with 

inadequate work equipment (Usman et al., 2022). 

Specific problems identified among ceramic 

artisans are work positions dominated by a bent 

posture (lumbar flexion) and the use of non-

ergonomic chairs (Usman et al., 2022). This non-

ergonomic static posture, when maintained 

repetitively for hours every day, can cause 

cumulative injuries to the musculoskeletal 

system, manifesting as chronic LBP and 

functional disability (Usman et al., 2022). Given 

the prevalence and clear risk factors, this study 

aims to determine whether there is a relationship 

between ergonomic posture and disability due to 

LBP among ceramic artisans in the Dinoyo 

Ceramic Village Industry Sector in Malang. 

METHODOLOGY 

This study adopted an analytical observational 

method with a cross-sectional approach to 

identify the relationship between ergonomic 

work positions and the level of disability due to 

low back pain (LBP), where both variables were 

measured simultaneously in the same period of 

time. The study took place in the Dinoyo Ceramic 

Village Industrial Sector, Malang City, in 

November 2024. 

Of all ceramic workers at the research site, 19 

people were selected as respondents using 

purposive sampling with a minimum 

employment period of 5 years as the criterion, 

while workers who refused to participate or had a 

history of spinal trauma were not included. The 

level of disability due to LBP was measured using 

the Modified Oswestry Low Back Pain Disability 

Questionnaire (MODQ), a validated instrument 

that assesses the impact of back pain on daily 

activities such as lifting, walking, sitting, 

sleeping, and social life, with results categorized 

as minimal disability (0-20%), moderate (21-

40%), and severe (41-60%) (Fritz & Irrgang, 

2001).. Work ergonomics were assessed through 

direct observation using the Rapid Entire Body 

Assessment (REBA) worksheet, which analyzes 

overall body posture from the neck, back, legs, to 

the wrists, taking into account load and grip 

factors, resulting in a risk level score ranging 

from negligible to very high (Pratiwi et al., 2021). 

After obtaining the respondents' consent, the 

researchers documented work activities through 

photos and videos for accurate posture analysis, 

then the respondents independently filled out the 

MODQ questionnaire.  Data processing was 

performed using SPSS with univariate analysis to 

describe the distribution of respondent 

characteristics and Spearman's correlation test to 

examine the strength of the relationship between 

ergonomic position and LBP disability with a 

significance level of p<0.05. This study has 

obtained ethical approval from the Health 

Research Ethics Committee (KEPK) of 

Muhammadiyah University Malang with number 

E.5.a/288/KEPKUMM/XI/2024. 

 

RESULTS AND DISCUSSION 

RESULT  

A total of 19 ceramic artisans participated in this 

study. The characteristics of the respondents are 

presented in Table 1. The majority of respondents 

were male (63.2%), with the largest age group 

being 46-55 years old (36.8%). In accordance 

with the inclusion criteria, 100% of respondents 

had worked for more than 5 years. The dominant 

daily working hours were 8 hours per day 

(47.4%) and 7 hours per day (36.8%). 

Univariate analysis of the research variables 

(Table 1) shows a clear picture of occupational 

health conditions at the research site. In the 

Ergonomic Position (REBA) variable, none (0%) 

of the respondents were in the “Negligible” or 

“Low” risk categories. Most respondents, namely 

15 people (78.9%), worked in positions that fell 

into the Moderate Risk category (REBA score 4-

7). The remaining 4 people (21.1%) were in the 

High Risk category (REBA score 8-10). 

Regarding the LBP Disability (MODQ) variable, 

only 2 people (10.5%) experienced Minimal 

Disability. The majority of respondents (89.5%) 

reported experiencing functional disability due to 

LBP. The distribution was 11 people (57.9%) 

experiencing Moderate Disability (MODQ score 
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21-40%) and 6 people (31.6%) experiencing 

Severe Disability (MODQ score 41-60%). 

Table 1. Distribution of Respondent 

Characteristics Based on Gender, Age, Length of 

Employment, Duration of Employment, Severity 

of LBP, Ergonomic Position 

 
(Primary Data, 2024) 

To test the research hypothesis, a Spearman 

correlation analysis was conducted between the 

ergonomic risk score (REBA) and the LBP 

disability score (MODQ). The results of the 

analysis showed a correlation coefficient (r) of 

0.468 with a significance value (p) of 0.043.1 

Since the p = 0.043 value is smaller than the 

predetermined significance level (p < 0.05$), H0 

is rejected. This indicates that “There is a 

statistically significant relationship between 

ergonomic position and disability due to LBP.”1 

The positive correlation (r = 0.468$) indicates 

that the higher the ergonomic risk score (the 

worse the position), the higher the LBP disability 

score experienced by the craftsmen. 

Cross-correlation analysis (Table 2) clarifies 

these findings. In the Moderate Risk group 

(n=15), the majority (10 people) experienced 

Moderate Disability, and 3 people experienced 

Severe Disability. In the High Risk group (n=4), 

no one experienced minimal disability, and most 

(3 people) experienced Severe Disability. 

Table 2. Cross-Correlation between Ergonomic 

Risk Categories (REBA) and LBP Disability Levels 

(MODQ) 

 
(Primary Data, 2024) 

DISCUSSION 

A study of 19 workers in the Dinoyo Malang 

Ceramic Village Industrial Sector showed that the 

majority of respondents were men, numbering 12 

(63.2%), while female workers numbered 7 

(36.8%). Women have a higher risk of 

experiencing LBP complaints due to fluctuating 

estrogen hormone levels caused by pregnancy, 

contraception, and menopause. Increased 

estrogen causes an increase in the hormone 

relaxin, resulting in weakness in the joints and 

ligaments of the waist, while a decrease in 

estrogen during menopause reduces bone density 

(Ayuni & Inayah, 2023; Rahmawati, 2021). A 

study (To et al., 2020) on gas station operators in 

Kupang City supports these findings, stating that 

women's muscle strength is only 60% of men's, 

especially in the arms, back, and legs, with a ratio 

of muscle complaints between women and men 

of 3:1. 

Most respondents were over 25 years old (15 

people, 78.9%) and all had worked for over 5 

years. This age and length of employment 

increase the risk of LBP due to tissue 

degeneration, changes in body posture, and 

reduced fluid in the intervertebral discs (Wardoyo 

et al., 2021). The degeneration process causes 

disc space thinning and reduces the lumbar 

spine's ability to bear body weight by 40-50% 

(Steven & Andriani, 2023). Longer work 

experience prolongs exposure to risk factors and 

accelerates spinal degeneration (Wardoyo et al., 

2020). 
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Daily working hours varied: 9 respondents 

worked 8 hours, 7 respondents worked 7 hours, 2 

respondents worked >8 hours, and 1 respondent 

worked 5 hours. The optimal working hours are 

6-8 hours per day so that workers have sufficient 

time for rest and other activities (Handayani & 

Demiyati, 2022). 

The main findings of this study confirm a 

statistically significant positive relationship (p = 

0.043) between ergonomic position and the level 

of disability due to LBP in ceramic craftsmen. 

The positive correlation (r = 0.468) indicates that 

poorer work posture is directly related to a higher 

level of functional impairment. These findings 

are consistent with previous studies, such as those 

conducted by Sanjaya & Lumbantobing (2021), 

who also found a significant relationship between 

prolonged static sitting work positions and LBP 

complaints. 

The underlying injury mechanism for this 

relationship can be explained 

pathophysiologically. The work postures 

identified in the study, namely “bent body” and 

“non-ergonomic chair,” forced workers to 

maintain a static lumbar flexion posture for long 

working hours (mostly 7-8 hours per day). This 

static posture required continuous contraction of 

the lower back muscles to stabilize the spine. This 

prolonged isometric contraction inhibits blood 

flow to muscle tissue, causing local ischemia, 

decreased oxygen supply, and accumulation of 

metabolic waste products such as lactic acid. This 

condition in turn activates nociceptors (pain 

receptors), which when chronic will cause LBP 

and decreased functional capacity. 

One of the most important findings of this study 

is implied by the data in Table 2. Although 78.9% 

of workers were classified as having “Moderate 

Risk” based on their REBA scores, MODQ data 

showed that 13 out of 15 people (86.7%) in this 

group already suffered from moderate to severe 

disability. This suggests that the “Moderate Risk” 

category on the REBA measurement tool may not 

fully capture the dangers of maintaining static 

postures for long periods of time. Duration 

appears to be the dominant pathological 

component, causing significant functional 

disability (89.5% of the total sample) despite an 

absolute posture score of “moderate.” 

Furthermore, in the “High Risk” group, 3 out of 

4 workers (75%) had suffered “Severe 

Disability,” indicating that at this risk level, 

severe disability is almost inevitable. 

These findings have urgent clinical and 

occupational health implications. The fact that 

100% of workers are in the moderate or high risk 

category indicates a systemic failure in the design 

of workstations in the Dinoyo ceramics industry. 

The recommendations proposed in the original 

thesis are highly relevant: ergonomic 

interventions are urgently needed. This includes 

redesigning workstations, particularly work 

chairs to provide lumbar support (maintaining 

lordosis) and adjusting the height of turntables to 

reduce the need for excessive back flexion. In 

addition, regular health surveillance is essential 

to detect LBP at an early stage before it develops 

into severe disability. 

This study has several limitations that must be 

acknowledged. First, the cross-sectional design 

does not allow for the determination of cause-

and-effect relationships (causality); it cannot be 

ascertained whether poor posture causes LBP or 

whether pre-existing LBP forces workers to adopt 

certain postures. Second, the small sample size 

(N=19) limits the ability to generalize these 

findings to the broader population of ceramic 

artisans. However, it should be noted that finding 

statistical significance (p = 0.043) with such a 

small sample highlights the strength of the 

relationship between posture and disability in this 

population. Third, the inclusion criterion of 

“length of service > 5 years” likely created a 

healthy worker survivor effect, whereby workers 

who experienced severe LBP in the early years 

may have already left the job. This implies that 

the 89.5% prevalence of LBP disability found in 

this study is likely an underestimation of the 

actual problem. 

CONCLUSION 

Based on the results of the study and discussion, 

several conclusions can be drawn as follows: 
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1. There is a statistically significant 

relationship (p = 0.043) with a positive 

correlation (r = 0.468) between ergonomic 

position and the level of disability due to 

low back pain (LBP) among ceramic 

craftsmen in the Dinoyo Ceramic Village 

Industry Sector in Malang. 

2. Most artisans (89.5%) experienced 

functional LBP disability, with 57.9% 

experiencing moderate disability and 

31.6% experiencing severe disability, 

indicating the high prevalence of this 

problem. 

3. All artisans (100%) worked in positions 

with ergonomic risks (78.9% moderate risk 

and 21.1% high risk). 

4. These findings highlight the urgent need 

for ergonomic interventions, such as 

improving workstation design and regular 

health monitoring, to prevent worsening 

disability in this worker population. 
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