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Introduction: Osteoarthritis is a joint disease with multifactorial causes, particularly among 
pedicab operators. Movements such as pushing, pedaling, and lifting often cause damage to 
cartilage, ligaments, and synovial tissues. This study evaluates the risk of knee OA (Osteoarthritis) 
from the perspective of pedicab operators, a profession whose health is often neglected, by assessing 
work duration, length of work, footwear usage, and work posture. 
Methods: This cross-sectional study was carried out on 50 pedicab operators based on inclusion 
and exclusion criteria. The demographic questionnaire used to assess work duration, length of work, 
footwear usage, and type of road. The posture was evaluated using the REBA Worksheet by 
measuring the angles of the neck, legs, body, wrists, upper arms, and lower arms. The risk of 
developing knee osteoarthritis was assessed using KOOS questionnaire. The data obtained was 
analyzed using SPSS version 26 and Graphpad. 
Results: 48.3% are aged 45–50 years, with 69% having a work posture with a moderate risk level. 
51.7% of pedicab operators were at risk for Knee OA. Data analysis found that there was a 
relationship between work posture (p = 0.01) and length of work (0.000) with the risk of OA, and 
there is a significant difference between OA scores for those wearing sandals compared to shoes. 
Conclusion: The pedicab drivres have a risk of developing knee osteoarthritis through their length 
of work, footwear and work posture. This study stands out due to its biomechanical assessment, 
providing a detailed analysis of the factors contributing to the risk. The practical implications of this 
research underscore the importance of incorporating these findings into occupational health policies 
to enhance the well-being of pedicab operators and mitigate the risk of work-related musculoskeletal 
disorders. Furthermore, the study contributes to the broader discourse on occupational health, 
highlighting the need for targeted interventions and policy changes to protect workers in physically 
demanding jobs. 
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INTRODUCTION  
Knee osteoarthritis is an abnormal condition of the knee caused by a variety of factors, including trauma, 

inflammation, and metabolic abnormalities, biomechanical reactions and mechanical forces (1,2). In knee 
osteoarthritis, there are long-lasting alterations to the cartilage, muscles, ligments, and synovial tissue (3). This is due 
to the overreaction of the muscles in the knee creating compression, particularly in the tibio-femural joint (4). While 
knee osteoarthritis is typically linked with aging, there have been limited studies on the risk of knee osteoarthritis 
among pedicab operators (5). 

Osteoarthritis is one of the joint disorders that is often experienced by adults and the elderly. The prevalence 
of osteoarthritis is 10-15%, with 3.3% men and 16% women (6,7). A study showed the topographic distribution of 
osteoarthritis joints, including 100% in the genue, 49% in the spine, and 13.2% in the metacarpophalangeal joints 
(4).  

Many risk factors are often associated with increased incidence of osteoarthritis genue. Basically, risk factors 
for osteoarthritis genue are caused by systemic factors and local factors (8). Age, gender, race, genetics, and 
congenital abnormalities are systemic factors, while obesity, history of injury, occupation, and physical activity are 
local factors (9).  

One of the factors that increases the incidence of occupational osteoarthritis is carrying out heavy work 
activities (10). Heavy work can cause biomechanical stress such as bending the knees, standing for long periods, and 
squatting for long periods (more than 2 hours per day) (11). Osteoarthritis of the hip is also associated with repeated 
heavy physical activity; although the process of OA hip is not yet clear, OA hip due to heavy physical activity is 
associated with several mechanisms (12). Inflammation of the joints is the main process due to high stress on the 
joint area, including on the ligaments, muscles, and cartilage (1). 

Pedicab pedaling involves diverse physical tasks and is a popular mode of transportation in Indonesia (13). 
Pedicab peddlers frequently encounter postural challenges like lifting, transporting, pushing, and pedaling, which can 
heighten the risk of osteoarthritis (14,15). Some studies have shown that frequent extension of the lower extremities 
is closely related to the emergence of OA genue complaints for 1.5 to 8 years, and other studies have also shown that 
thigh strength can increase the risk of OA genue (8,16). However, several previous studies related to informal workers 
in Indonesia have never studied among pedicab operators, and this job is one whose health is often neglected. This 
study seeks to assess the likelihood of developing osteoarthritis in the knee joints of pedicab operators by analyzing 
their posture during work, individual characteristics such as length of work and work duration, as well as work factors 
such as footwear used and the type of road traveled. 

 

METHOD  
This study used a quantitative study with A cross-sectional approach. A Total sampling recruited 50 pedicab 

operators who were willing to be respondents. Pedicab operators who had complaints of pain other than the knee, had 

a history of trauma or injury to the knee, were experiencing infection or inflammation of the knee, had deformities in 

the lower extremities, were obese, and had other jobs besides pedicab operators would be excluded. 

This study was conducted in Menara Kudus, Kudus City, Centra Java, Indonesia, which is an area with 

diverse cultures, making it one of the most visited places and has a diverse community, one of which is the pedicab 

operators community. 

 Data collection used standard questionnaires, namely the REBA questionnaire and the KOOS questionnaire. 

The REBA questionnaire is useful in assessing forced work postures. The use of REBA begins with taking pictures 

of pedicab operators while working, then measuring the angle. Angle measurement consists of six assessment 

components, including the back (torso), neck movement, leg movement, upper arm movement, lower arm movement, 

and wrist movement. The results obtained will be adjusted to the REBA assessment sheet and categorized into 5 

levels, namely, a score of 0 means it can be ignored, a score of 2-3 is low risk, a score of 4-7 is moderate risk, 8-10 

is high risk, and a score of 11-15 is very high risk. 

We also used the KOOS questionnaire to document clinical changes after knee injury. This questionnaire 

aims to examine long-term examination of knee injuries and the perception of trishaw drivers regarding their knee 

problems. Measurements are made based on five dimensions on a Likert scale: pain (9 questions); symptoms (7 

questions); activity of daily living (17 questions); sport and recreation function (5 questions); knee-related quality of 

life (4 questions). Scores range from 0 to 100, where 0 indicates severe problems and 100 signifies no issues. In the 
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demographic questionnaire we also assessed the work duration, length of working, footwear usage and the type of 

roads traveled by pedicab operators. The use of footwear consists of wearing sandals or shoes, and the road traveled 

is flat or unflat road. Both questionnaires have undergone validity and reliability tests, with the ICC value for the 

REBA questionnaire being 0.925 and the KOOS questionnaire ranging between 0.79-0.97 (17,18). 

The risk of knee OA was presented on a nominal and ratio scale, while body posture was presented on an 

ordinal and ratio scale. We used the chi-square test to assess the relationship between the two, and we also analyzed 

using the odd ratio of both. We also analyzed using linear regression through the scores we got from the KOOS 

questionnaire and the REBA Score. For the work duration and length of working, we present them in ratios and 

nominal scale, while the footwear usage and the type of road traveled are presented in nominal form. We used t-test 

to asses the differences in each category. We analyzed using GraphPad version 9.5 and SPSS version 24. 

 

Ethical Consideration 

This study was approved by Ethics Committee of Universitas Muhammadiyah Semarang (Approval Number: 
078/EC/KEPK-FK/UNIMUS/2022), and all participants have signed informed consent. 
 

RESULTS  
The findings revealed that a significant portion of the respondents were pedicab operators aged 45-50 years 

(48.3%). Approximately 51.7% of the respondents were identified to be at risk of knee osteoarthritis (OA), while the 
majority exhibited bad posture while working (69%). The average respondent worked 12.1 hours with an average of 
22.64 years as a pedicab driver. Table 1 presents the detailed characteristics of our study participants. 

 
Table 1. Distribution of Respondents 

Characteristics N (%) Mean (±SD) 

Age (years old) 

30-34 

35-44  

45-50  

Work duration (hours) 

Length of work (years) 

Body Posture 

Extremely Bad 

Very Bad  

Bad  

Average  

Good 

Footwear 

Sandals 

Shoes 

Knee OA Risk 

Yes 

No 

 

5 (17.2%) 

10 (34.5%) 

14 (48.3%) 

- 

- 

 

0 (0%) 

9 (31%) 

20 (69%) 

0 (0%) 

0 (0%) 

 

41 (82%) 

9 (18%) 

 

15 (51.7%) 

14 (48.3%) 

 

 

 

 

12.1 (±1.29) 

22.64 (±9.51) 

 

Source: Primary Data  
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Figure 1. Assessment of Work Posture 

After collecting the data, we analyzed the relationship between the work duration, length of work, footware 
usage, type of road traveled, body posture with the risk of knee osteoarthritis (OA). We categorized the work duration 
and length of work into two categories by finding the average and classifying them as above average and below 
average. The analysis results showed a relationship between length of work (cOR 4.39, p=0.000) and body posture 
(cOR 7.05, p=0.018). We analyzed using linear regression tests which also showed a correlation between work posture 
(p=0.003; R2=0.165) and length of work (p=0.000; R2=0.245) with OA risk score. However, we also conducted a t-
test for footware usage and type of road travelled. We found that the OA risk scores are significantly higher when 
wearing sandals compared to shoes (p=0.018) although the analysis to assess the odds ratio showed no relationship. 
All results are presented in Table 2 and Figure 2.  
 
Table 2. Association analysis of risk factors for knee OA 

Risk factors OA Risk cOR(95%CI), p-value* 

Yes (%) No (%) 
Work duration (hours) 
>12 

≤12 

 

17 (73.9) 
15 (57.7) 

 

6 (26.1) 
11 (42.3) 

0.059 

Length of work (years) 
≥22.64 

<22.64 

 

23 (92) 
10 (40) 

 

2 (8) 
15 (60) 

4.39(0.027;1.58), 0.000* 

Work posture 

Very bad 

Bad 

 

16 (88.9) 
17 (53.1) 

 

2 (11.1) 
15 (46.9) 

7.05(1.389;35.87), 0.018* 

Footwear 

Sandals 

Shoes 

 

28 (68.3) 
5 (55.6) 

 

13 (31.7) 
4 (44.4) 

0.128 

Type of road 

Unflat Road 

Flat Road 

 

22 (61.1) 
11 (78.6) 

 

14 (38.9) 
3 (21.4) 

0.420 

*p= significant 
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Figure 2. Statistical analysis results. A) analysis of work posture with OA risk; B) analysis of length of work with OA risk; C) 

analysis of uses of sandals vs shoes with OA risk, D) analysis of flat road vs unflat road with OA risk 

To assess the strength of the relationships between these factors, we conducted an analysis after adjusting for 
other risk factors stated above. The results indicated that work posture is the factor most strongly associated with the 
risk of OA. Our analysis results are presented in Table 3 

 
Table 3. Association analysis of risk factors of OA risk after adjusment 

Risk factor aOR(95%CI), p-value 

Length of work 

Work Posture 

0.347 

0.082(0.014;0.474), 0.005* 

*p=significant 
 

DISCUSSION 
Interpretation of Key Findings and Comparison with Previous Studies 

Based on the characteristics, it was found that there is a positive correlation between length of work with 
knee osteoarthritis (OA) risk. Prolonged length of work can cause stress on the spine (19). While working, pedicab 
operators often have to maintain a forward-bent position for extended periods. This can result in spinal injuries. This 
finding is consistent with previous research on batik workers, which showed that prolonged work duration and the 
tendency to bend the body while working increase the risk of developing low back pain (LBP) (20). The study results 
also show that wearing sandals is associated with the occurrence of LBP. Using thin footwear does not provide support 
for the muscles of the back of the foot. This will affect balance and stability, and lead to fatigue in the spine. Several 
studies indicate that improper footwear usage will increase the incidence of LBP (21,22). 

This study demonstrated that pedicab operators are susceptible to knee osteoarthritis (OA). The heightened 
risk among pedicab peddlers is linked to posture, supported by statistically significant findings. The repetitive 
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pedaling action strengthens the flexor and extensor muscles force around the knee, potentially leading to damage to 
tendons, ligaments, and other structures over time (23,24). This study aligns with a meta-analysis conducted by 
Hulshof et al., which indicated that ergonomic factors, including exertion during work, can elevate the risk of knee 
osteoarthritis (OA) (25). Another study by d'Errico similarly reported that factors such as static strength, trunk 
strength, awkward positions, and driving a vehicle can elevate the risk of osteoarthritis (OA). The study found 
correlation coefficients of 0.89 for static strength, 0.88 for trunk strength, 0.65 for awkward positions, and 0.60 for 
driving a vehicle.(26)  

Cartilage in the knee joint has avascular characteristics and no pain fibers, but evidence suggests that knee 
joints such as synovium have a role in the emergence of knee pain. Inflammation is the initial process that triggers 
changes in synovial joint characteristics such as hyperplasia, fibrosis, angiogenesis and effusion (27). The release of 
inflammatory cytokines such as interleukins (IL)-6, IL-1β, and TNF-α plays a role in nociceptor activation and 
increasing C-reactive protein levels. This triggers increased pain in the OA genue (28). 

In general, the occurrence of OA is based on four important points, namely factors that affect cartilage 
synthesis and degradation, an imbalance between the synthesis and degradation of the extracellular matrix, apoptosis 
in chondrocytes, and lesions in the subchondral. Cartilage degradation is closely associated with the presence of pro-
inflammatory cytokines and pro-anabolic factors such as insulin-like growth factor 1 (IGF-1). Increased free radicals 
in the synovial cause inhibition of joint proliferation, increase apoptosis, and imbalance of the extracellular matrix 
(29,30). 

Extracellular matrix is produced by chondrocytes containing various proteins to support joint function. 
Various studies have shown that cartilage disorders in the OA genue are caused by degeneration of the extracellular 
matrix. Extracellular matrix imbalance is associated with MAPKs, NF-kB, and Wnt/β-catenin signaling pathways. 
(31) Apoptosis in chondrocytes is actually normal, even though the amount is small and only certain parts, but 
excessive apoptosis is one of the factors that causes the emergence of OA genue. Several studies have shown that in 
cases of OA genus, apoptosis occurs. Apoptosis that occurs will cause death in receptors and stress on the endoplasmic 
reticulum (32). 

Another aspect related to posture while pedaling a pedicab involves the bicycle saddle. The height of the 
saddle dictates the pedaling position, and when the saddle is too high, it can lead to reduced strength and muscle 
inefficiency due to increased muscle tension (10). This study corroborates findings from Plessan et al., which suggest 
that non-ergonomic saddle sizes can contribute to musculoskeletal pain. Other studies also indicate a correlation 
between work posture and musculoskeletal disorders (6,33,34). A study conducted on sedentary office workers shows 
that improper sitting posture can lead to the development of low back pain (35,36). Another study conducted on 
professional drivers also found that improper sitting posture while driving, combined with vibration, increases the 
incidence of low back pain (37). 

In addition, pedicab operators also always do repetitive movements and cause overuse injuries. The position 
of the body when pedaling plays an important role in causing complaints in the knee. A lower saddle will increase 
the angle of the knee flexion movement when pedaling, and this causes damage to the tissue around the knee (38). 
Repetitive movements will also cause discomfort in the knees due to an imbalance between internal rotation and 
external rotation of the thighs and a decrease in the range of motion (ROM) of the abduction movement (39). Damage 
to the meniscus can also occur due to continuous flexion movements and compression, resulting in the cartilage in 
the joint experiencing degeneration that reaches the subchondral layer (40). Other analysis shows that knee 
complaints are caused by an imbalance from adduction to abduction movements due to weakness of the abduction 
muscle group. Previous research shows that a decrease in thigh muscle strength correlates with knee pain. When the 
muscles experience changes in their strength, the entire load will be transferred to the knee joint and cause complaints 
(41). 

The emergence of osteoarthritis is also not only caused by an unergonomic position while working but can 
also be caused by the heavy load of passengers while working. Increased workloads coupled with the burden of tools 
as additional loads will increase the risk of osteoarthritis (42,43). Pressure and tension due to excessive loads such as 
carrying passengers and pedaling a pedicab will accelerate damage to the cartilage so that it will cause symptoms of 
pain, swelling, and decreased mobility. If this is repeated, it will cause chronic inflammation and worsen joint 
damage.(44,45) 
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Implication for Public Health 

 Our research has shown that there is a correlation between length of work, the use of sandals as footwear, 
and work posture with the risk of knee osteoarthritis (OA). These findings have significant implications for public 
health, particularly for informal workers. Environmental interventions are an appropriate step to reduce the risk of 
OA, such as ergonomic improvements at workplaces or on work tools. This can be related to comfortable working 
postures, such as adjusting the saddle on pedicab. Additionally, rehabilitation programs involving stretching exercises 
can play a part in maintaining joint health. Furthermore, the presence of specific health screening programs in 
communities with jobs at risk for OA is also very important. Regular health screenings help to detect early signs of 
knee OA, allowing for quicker interventions. 
 
Limitations and Cautions 

Although the results of this study indicate a correlation between length of work, work posture, footwear and 
the risk of osteoarthritis, this study has some limitations. The first is that this study has a small sample size and uses 
a cross-sectional study. For further research, we suggest that it is necessary to expand the number of samples and 
conduct longitudinal studies to assess the long-term development of osteoarthritis due to poor work posture. Another 
limitation is that this study has not assessed the severity of osteoarthritis through several supporting examinations 
such as x-rays or MRI, so the next suggestion is to conduct these examinations to validate the diagnosis of 
osteoarthritis. 
 
Recommendation for Future Research 

Recommendations for further research include conducting longitudinal studies that can provide a deeper 
understanding of length of work, footwear use and work posture with OA risk. The results of these studies will provide 
stronger scientific evidence to provide more effective policy and program recommendations for public health. 

 

CONCLUSION 
Our study revealed that pedicab operators are at risk of developing knee osteoarthritis (OA), and there is a 

significant relationship between length of work, footwear, and body posture with the risk of OA. These findings 
suggest that the results of this research can be used to advocate for changes in government labor regulations and 
policies. Implementing such regulations can help protect pedicab operators from the risk of developing OA and ensure 
their well-being while carrying out their work. This will not only improve their quality of life but also contribute to 
a healthier and more sustainable workforce in this sector. 
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