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Abstract 

Background: De Quervain syndrome is characterized by chronic inflammatory pain resulting from 
overuse of the joints around the thumb and wrist. Cassava processing workers perform various 
repetitive movements during their work and are at risk of developing de Quervain syndrome. This study 
aimed to provide an overview of the risk factors for de Quervain syndrome among workers in the 
fermented cassava processing industry. 

Methods: This study used a quantitative approach with descriptive methods in industries A, B, C, and 
D in Jember Regency. The Visual Analog Scale for Pain (VAS) was used to measure the pain 
experienced by workers, while the Assessment of Repetitive Tasks (ART) tool for the upper limbs was 
used to assess exposure to repetitive movements during the work process. 

Results: The results showed that de Quervain symptoms were mostly experienced by workers in the 
right hand (65.7%), with symptoms of pain during movement. The proportion of symptoms on the right 
hand was mostly felt by workers aged ≥55 years (100%), female (87.5%), obese (100%), working for 
>5 years (70%), working >8 hours/day (66.7%), and performing repetitive motion >20 times/minute 
(70%). 

Conclusion: Of the four industries studied, 23 and 17 workers experienced de Quervain symptoms on 
the right and left hands, respectively. Future researchers are expected to objectively measure de 
Quervain’s complaints through the Finkelstein test. 
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Introduction  

De Quervain syndrome is a chronic 
inflammation characterized by pain in the 
tendon membrane of the synovial sheath of 
the extensor pollicis brevis (EPB) and 
abductor pollicis longus (APL) muscles. 
Both are used to control the position, load-
bearing, orientation, and balance of the 
thumb joint of the hand.1 The cause is 
unknown, but overuse of the joints in the 
thumb and around the wrist can result in 
this syndrome. This can occur because 
certain long-term work activities can trigger 

inflammation, pain and swelling around the 
wrist and thumb.2  

De Quervain even leads to the loss 
of 2 million working days per year in 
developed countries.3 The prevalence of 
cases in the entire labor population in the 
world is 0.7%-36%.4 Based on sex-specific 
data, the prevalence was 0.13% among 
men and 0.36% among women.5 Another 
study in the UK also showed a greater 
prevalence in women (1.3%) and in men 
(0.5%).6 Women are estimated to be at an 
8-fold higher risk of developing de 
Quervain than men. The highest number of 

https://ejournal2.undip.ac.id/index.php/jphtr
mailto:ana.islamiyah@unej.ac.id
https://doi.org/10.14710/jphtcr.v9i2.31080


Zahro et. al. (2026) 
 

 

156 
 

reported cases occurs in the age range of 
30 to 55 years old.7 

Based on literature studies, there 
are individual and occupational risk factors 
that have been identified and are 
associated with de Quervain. Individual 
factors were divided into age and gender, 
as in the prevalence data above, while 
occupational factors consisted of repetitive 
movements, work period, and duration of 
work.8 A correlation between repetitive 
motion and de Quervain on the right and 
left hands is known. This was proven in 53 
coffee bean sorting workers at PT X who 
worked with a pinch grip work posture of ≥ 
72-74 times/minute at high speed.9 The 
statement is in line with the results of 
research on 28 quality control workers of 
the garment unit of PT X, which states that 
there is a correlation between repetitive 
motion, work period, and age with de 
Quervain.10 A greater risk of developing de 
Quervain was also found in respondents 
working in the culinary industry with a 
longer working period.11 Additionally, work 
times per day also had a strong correlation 
with de Quervain.4 

Fermented cassava processing is 
one of the jobs that requires repetitive 
movements, such as in home industries A, 
B, C, and D in Jember, which are located in 
strategic locations of the fermented 
cassava industry association. The work 
process is done manually, starting from 
cassava peeling, washing, steaming, fiber 
cleaning, fermentation, and weighing and 
packaging. Based on preliminary studies in 
the four industries, each worker performed 
repetitive hand muscle movements in two 
or more work processes. From the initial 
interviews, five out of six workers often felt 
pain in the area along the tendon of the 
thumb to the wrist during and after working 
for 6-8 hours per day. A worker while 
cleaning cassava fibers is able to perform 
repetitive movements 20-30 times/minute. 
Therefore, this study is novel compared to 
previous studies in terms of the method, 
type of risk factors, type of work, research 
location, and measurement of pain levels. 

De Quervain symptoms need to be 
identified quickly, so as not to cause 
consequences such as lost work time, 
increased absenteeism, and increased 
pain which leads to decreased work 

productivity.12 In addition, it can cause 
numbness and severe muscle stiffness 
which leads to limitation of motion of the 
individual to carry out normal activities and 
disability.13 Based on this background, this 
study was conducted to examine the 
description of individual and occupational 
risk factors for de Quervain syndrome in 
fermented cassava processing workers in 
Jember Regency. 
 

Methods  

This study used a quantitative 
approach and descriptive methods. The 
research was conducted in fermented 
cassava processing industries A, B, C, and 
D in Jember Regency. The four industries 
were selected based on the criteria of using 
manual work processes, requiring 
repetitive movements, and having diverse 
worker demographics. Data collection will 
be conducted from December 2024 to April 
2025. The study population consisted of 35 
production workers from four fermented 
cassava processing industries, with the 
inclusion criterion of being a permanent 
worker and the exclusion criterion of having 
gouty arthritis. A total sampling technique 
was applied, resulting in all 35 workers 
being included in the research sample.  

Before data collection, each worker 
was given an informed consent form 
explaining the study and asking whether 
they were willing to participate in the study. 
Workers were then asked about their 
sociodemographic characteristics, such as 
age, sex, and Body Mass Index (BMI). BMI 
was determined by measuring weight and 
height using a bathroom scale and 
microtoise. Data on work-related variables 
included work period, work time, and 
repetitive motion. Documentation in the 
form of photos and videos of the work 
process was collected for all participating 
workers to assess their exposure to 
repetitive movements using the ART tool.14 
If workers experienced symptoms, the pain 
scale was measured using the Visual 
Analog Scale for Pain (VAS). The VAS 
used to measure pain level provides a 
scale ranging from 0 (no pain) to 10 
(severe, uncontrolled pain). Respondents 
pointed to a number that represented the 
level of pain they felt. VAS has been shown 
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to be valid and reliable in several studies 
across various disease conditions and can 
be used by different population groups 
regardless of educational background.15,16 

Secondary data were obtained 
through literature studies and 
documentation to review data belonging to 
the Jember Regency Industry and Trade 
Office. Data were analyzed descriptively 
and reviewed using crosstabs before being 
presented in tables and narratives.  
 

Results 

Table 1 shows the individual 
characteristics of the 35 workers in the four 
fermented cassava processing industries. 
The largest distribution of workers aged 25-
34 years old was 16 (45.7%), who were 
spread throughout the production process. 
Moreover, 27 (77.1%) were men, and 24 
(68.6%) had a normal BMI. The youngest 
worker was 17 years old from industry B, 
while the oldest was 59 years old from 
industry D. The average age of the workers 

was 36 years. In addition, there were 5 
workers from industries A, B, and C 
(14.3%) with obese BMI levels in the 
peeling, weighing, and packaging 
processes.  

Table 2 presents the occupational 
characteristics of the 35 workers in the four 
industries. Most workers, 25 (71.4%) had 
worked for ≤ 5 years and were spread 
across all production processes. The 
average tenure of workers ≤ 5 years was 
four years, while the average tenure of 
workers > 5 years was eight years. The 
longest working period was 20 years, which 
was carried out by workers in Industry A A. 
There was no significant difference in the 
number of workers with a working duration 
of ≤ 8 hours (48.6%) or > 8 hours (51.4%) 
per day. More workers, 30 (85.7%), 
performed highly repetitive movements in 
the work process, with an average of 47 
times/min. Workers have adapted to 
meeting daily targets, so work progresses 
rapidly. 

 
 
Table 1. Distribution of Individual Characteristics of Fermented Cassava Processing Industry Workers 
 

Variable Amount (n) Percentage (%) 

Age  
15-24 years old 7 20.00 
25-34 years old 16 45.70 
35-44 years old 7 20.00 
45-54 years old 4 11.40 
≥ 55 years old 1 2.90 

Sex   
Male 27 77.10 
Female 8 22.90 

Body Mass Index (BMI)   
Underweight   
Low (<18,5) 4 11.40 
Normal (18,5-25,0) 24 68.60 
Overweight   
Preobese (25,1-27,0) 2 5.70 
Obese (>27,0) 5 14.30 

 
Table 2. Distribution of Work Characteristics on Fermented Cassava Processing Industry Workers 
 

Variable Amount (n) Percentage (%) 

Work Period   
≤ 5 years 25 71.40 
> 5 years 10 28.60 

Work Time   
≤ 8 hours 17 48.60 
> 8 hours 18 51.40 

Repetitive Motion   
Low (≤ 10 times/minute) 3 8.60 
Medium (11-20 times/minute) 2 5.70 
High (> 20 times/minute) 30 85.70 
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Table 3 presents the distribution of 
respondents based on de Quervain 
symptoms. The presence of symptoms was 
assessed based on the type of work, level 
of repetitive motion, occurrence of 
symptoms, and location of pain. Most of the 
23 workers (65.7%) experienced 
symptoms in their right hand, while 17 
(48.6%) experienced symptoms in their left 
hand. In general, workers experience pain 
symptoms in the area from the base of the 
thumb to below the wrist when moving their 
right hand and using their left hand to 
support cassava during the peeling and 
cleaning of cassava fibers. Pain often 
appears when workers perform repetitive 
movements for 3-4 hours or in the middle 
of the day, requiring longer breaks between 
movements. The highest level of pain was 
moderate. Workers have adapted to the 
work process so that they assess pain as a 

risk of work that can still be endured. Most 
workers had moderate exposure, indicating 
the need for further assessment of the 
impact of exposure on workers. 

Table 4 presents data on the 
number of workers with de Quervain 
’symptoms based on individual 
characteristics. Based on the proportion, 
symptoms were greater in both hands of 
workers aged ≥ 55 years because they 
were only in charge of peeling. A higher 
proportion of symptoms was also found in 
both hands of female workers due to hand 
movements when cleaning cassava fibers, 
often causing discomfort. On the other 
hand, the proportion of symptoms in 
workers with obesity is higher because 
workers' posture tends to be less precise, 
and there is greater pressure on the hands 
when completing work. 

 
Table 3. Distribution of Workers Based on de Quervain Syndrome Symptoms 

 

Variable 
Right Hand Left Hand 

Amount (n) Percentage (%) Amount (n) Percentage (%) 

de Quervain 
Yes 23 65.7 17 48.6 
No 12 34.3 18 51.4 

Symptom 
Pain at rest 2 5.7 3 8.6 
Pain on movement 23 65.7 17 48.6 

Pain Scale VAS 
No pain (0) 12 34.3 18 51.4 
Mild pain (1-3) 11 31.4 4 11.4 
Moderate pain (4-6) 12 34.3 13 37.1 

Repetitive motion exposure value 
Low (0-11) 6 17.1 6 17.1 
Moderate (12-21) 29 82.9 27 77.1 
High (≥22) 0 0.0 2 5.7 

 
Table 4. Distribution of de Quervain Symptoms Based on Individual Characteristics 

 

Variable 

Right Hand Left Hand Total 

Yes No Yes No  

n % n % n % n % N % 

Age (years old) 
15-24 6 85.7 1 14.3 4 57.1 3 42.9 7 100.0 
25-34  11 68.8 5 31.3 7 43.8 9 56.3 16 100.0 
35-44  3 42.9 4 57.1 3 42.9 4 57.1 7 100.0 
45-54  2 50.0 2 50.0 2 50.0 2 50.0 4 100.0 
≥ 55  1 100.0 0 0.0 1 100.0 0 0.0 1 100.0 

Sex 
Male 16 59.3 11 40.7 12 44.4 15 55.6 27 100.0 
Female 7 87.5 1 12.5 5 62.5 3 37.5 8 100.0 

BMI 
Underweight 2 50.0 2 50.0 2 50.0 2 50.0 4 100.0 
Normal 14 58.3 10 41.7 11 45.8 13 54.2 24 100.0 
Preobese 2 100.0 0 0.0 1 50.0 1 50.0 2 100.0 
Obese 5 100.0 0 0.0 3 60.0 2 40.0 5 100.0 
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Table 5 shows the number of 
workers with de Quervain symptoms based 
on occupational characteristics. The 
proportion of symptoms on both hands of 
workers with a work period of > 5 years was 
higher owing to the length of work activities 
and repetitive movements. In terms of work 
duration, this is due to increased repetitive 
movements to meet daily targets within ≤ 8 

hours/day, as well as increased pressure 
on the left hand used to support the 
cassava during > 8 hours/day of work. Most 
workers who perform repetitive motions > 
20 times/minute experience symptoms in 
both hands because high repetitive motion 
can cause tendon muscle inflammation in 
the thumb and wrist area 

 
Table 5. Distribution of de Quervain Symptoms Based on Work Characteristics 
 

Variable 

Right Hand Left Hand Total 

Yes No Yes No  

n % n % n % n % n % 

Work Period 
≤ 5 years 16 64.0 9 36.0 11 44.0 14 56.0 25 100.0 
> 5 years 7 70.0 3 30.0 6 60.0 4 40.0 10 100.0 

Work Time 
≤ 8 hours 11 64.7 6 35.3 9 52.9 8 47.1 17 100.0 
> 8 hours 12 66.7 6 33.3 8 44.4 10 55.6 18 100.0 

Repetitive Motion (times/minute) 
≤ 10  1 33.3 2 66.7 0 0.0 3 100.0 3 100.0 
11-20 1 50.0 1 50.0 1 50.0 1 50.0 2 100.0 
> 20  21 70.0 9 30.0 16 53.3 14 46.7 30 100.0 

 

Discussion 

More workers experienced de 
Quervain symptoms in the right hand 
because of its dominant use in grasping the 
knife. Workers also perform repetitive 
movements while peeling and cleaning 
cassava fibers. Meanwhile, the left hand is 
used as a support to hold the cassava 
firmly.17 The appearance of symptoms in 
the left hand is caused by prolonged 
pressure when grasping the cassava with 
the fingers abducted or spread, causing 
downward flexion of the wrist. This leads to 
discomfort, pain, and inflammation of the 
skin. Symptoms appear after working for 3-
4 hours per day or after more than 6 
months in the industry. Workers with these 
symptoms are often assigned to the 
peeling and cassava-fiber-cleaning 
process.18 In industries A, B, and C, job 
rotation has been implemented; therefore, 
although each worker has a main task, they 
are also assigned to washing, steaming, or 
packaging. Meanwhile, in industry D, 
workers have a fixed work process without 
any job rotation, but the process is only 
carried out every 2-3 days a week. Long 
working hours combined with a work 
process that requires highly repetitive 
movements in the fermented cassava 

processing industry cause workers to 
experience pain in the lateral wrist 
muscles. Pain that appears when the hand 
is moved is one of the symptoms of de 
Quervain caused by tendon 
inflammation.19 Sometimes, there can be 
difficulty moving the wrist or thumb in more 
severe conditions.20 

In the fermented cassava 
processing industry, the workforce is 
dominated by younger, productive-age 
workers, with an average age of 36 years. 
Workers of productive age can handle 
heavier work processes, including peeling, 
washing, steaming, cooling, and 
fermenting. Meanwhile, older workers are 
assigned lighter work processes, such as 
washing, cleaning cassava fibers, 
weighing, and packaging. The heavier the 
workload, the higher the level of fatigue.21 
Workers approaching 40 years of age also 
have the potential to experience severe 
fatigue, which can lead to symptoms or 
skeletal muscle injuries owing to the 
gradual degeneration of organ function.22 
In terms of proportion, workers aged ≥ 55 
years’ experience symptoms in both 
hands. Over time, those aged > 55 years 
begin to experience a decline in their 
abilities. In previous research, it was stated 
that the peak prevalence of de Quervain 
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disease occurs around the age of 40-50 
years.23 Likewise, the prevalence of de 
Quervain is more experienced by 
restaurant chefs with an age range of 30-
40 and 40-50 years.11 The older the age of 
workers, the more vulnerable they are to a 
decrease in performance and physical 
strength.24 Advancing age causes the 
elasticity of muscles, bones, and other 
tissues to decrease. Tendons become 
stiffer and more susceptible to microtrauma 
from long-term repetitive movements 
performed during the work process.25 

Men are more frequently assigned 
to work processes that are more strenuous 
or carry higher risks and hazards, while 
women handle work processes that require 
concentration and accuracy, are repetitive, 
and require lower-level skills.26 In the 
fermented cassava processing industry, 
male workers cover most of the production 
processes, from peeling to shipping, while 
women are assigned to cassava fiber 
cleaning and packaging. Physiologically, 
men have greater muscular ability and 
physical strength than women do. Male 
workers also do not easily experience 
boredom or fatigue when completing 
monotonous work processes.27 
Proportionally, de Quervain symptoms 
were more common among female 
workers in both hands. This result is in line 
with the finding of more cases in women 
(1.3%) than in men (0.5%).23 The right 
hand performs repetitive movements, while 
the left hand is used as a support when 
grasping cassava. When working, women 
put more pressure on their wrists, so that 
the grip posture of the left hand becomes 
less ergonomic and tends to lean too far 
downward. Female workers are more 
susceptible to occupational 
musculoskeletal injuries due to differences 
in muscle fiber distribution and type, 
hormones, and other physiological 
characteristics.28 

Body Mass Index (BMI) reflects 
body structure and the amount of weight 
the body can bear. The further a worker's 
BMI deviates from the normal range, the 
greater the potential for injury due to 
muscle, joint, or bone disorders. This is due 
to an imbalance in the body composition. 
Excess weight can trigger pain or 
inflammation around the joints and muscle 

tissue, increasing the risk of 
musculoskeletal injury.29 This narrowing 
caused by fatty tissue is worsened by high 
work activity involving repetitive hand 
movements, which can increase friction 
between the tendon and the tendon sheath, 
resulting in inflammation.30 The work 
process in the fermented cassava 
processing industry involves substantial 
muscle loading due to high repetitive 
movements carried out over long periods, 
such as in the peeling or cassava-fiber-
cleaning process. In these work activities, 
workers with excess BMI are more 
susceptible to injury, as the mechanical 
load on their muscles exceeds their body's 
capacity.31 

The longer an industry has been 
established, the wider its target market, 
requiring owners to recruit additional 
employees to meet the increasing daily 
production targets. New workers do not yet 
have the experience and skills of more 
senior workers.32 New workers need to 
focus more on adapting to the work 
environment and learning how to avoid 
accidents. Various types of risky hand 
postures, such as grasping by spreading 
the fingers, bending the wrist, and grasping 
tools to perform repetitive movements, 
have the potential to increase microtrauma 
to the tendons over time. Tendon tissue 
can experience a decrease in structural 
function if it is not accompanied by 
sufficient time for recovery between work 
activities.33,34 The tendon space will also 
narrow if the synovial membrane thickens, 
which contributes to irritation in the form of 
pain and inflammation.35 Culinary industry 
workers who have worked longer than 
others have a higher risk of exposure to de 
Quervain.11 

The process of producing tapai 
singkong, from peeling to packaging, can 
take a long time, lasting approximately 6-7 
hours. However, two of the four tapai 
singkong industries studied, namely 
industries B and C, apply working hours of 
>8 hours because they have more daily 
production targets and a limited number of 
workers. In this process, repetitive 
movements are often performed, and the 
posture of workers is often not ergonomic. 
The surge in demand from consumers on 
certain days also influences the industry to 
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apply overtime until night or morning, 
resulting in longer working durations. If long 
working hours are maintained, this can 
have adverse effects, such as an increased 
risk of musculoskeletal injuries among 
workers.36,37 Continuous repetitive 
movements also have the potential to 
cause muscle fatigue which leads to 
microtrauma and inflammation.38 A high 
rate of de Quervain symptoms has also 
been reported among mechanics working 
more than 8 hours per day.4   

The work process in the fermented 
cassava processing industry requires a 
high level of repetitive motion, reaching an 
average of 43.5 times/min. The workers 
move at a high speed, which causes the 
movements to be almost continuous. The 
process that requires highly repetitive 
movements consists of cassava peeling, 
fiber cleaning, and fermentation, which 
require optimal focus. A moderate level of 
hand strength is required to firmly grasp the 
knife during the peeling and fiber cleaning 
processes. These high-frequency 
repetitive movements can lead to an 
increased risk of musculoskeletal injuries in 
the hand area.39 This is in line with the 
findings that repetitive movements > 20 
times/minute in the form of flexion and 
deviation of the ulna and use in extreme 
positions for more than 2 hours a day are 
risk factors for de Quervain.4 
 

Conclusion 

Of the four fermented cassava 
processing industries in Jember Regency, 
23 workers experienced de Quervain 
symptoms in the right hand, while 17 
experienced them in the left hand. More 
workers who reported de Quervain 
symptoms were involved in the peeling and 
cleaning of cassava fiber. The repetitive 
motion exposure assessment yielded a 
medium score, indicating the need for 
further evaluation of the extent to which this 
exposure affects workers. According to the 
VAS measurement, the highest level of 
pain was moderate pain, experienced by 
12 and 13 workers on the right and left 
hands, respectively. The most common 
symptom was pain during movement in the 
area from the base of the thumb to below 
the wrist joint. The average age of the 

respondents with symptoms was 38 years. 
Based on individual risk factors, de 
Quervain ’ssymptoms were more common 
among workers aged ≥ 55 years, female 
workers, and those with an overweight 
BMI. Based on occupational risk factors, de 
Quervain symptoms were more common 
among workers with > 5 years of service 
(averaging 7 years), a working duration of 
> 8 hours a day, and repetitive motion 
exceeding 20 times/minute. 

A limitation of this study is the 
potential for self-reported bias. Since the 
data regarding pain intensity and 
musculoskeletal symptoms were collected 
using subjective scales, the results may be 
influenced by the workers' individual pain 
thresholds and their personal perceptions 
of the condition. Despite these limitations, 
the use of subjective assessment tools is a 
widely accepted and practical approach for 
initial screening in occupational health 
settings, providing valuable baseline data 
for future evaluations. 

The researchers suggest that 
industry owners organize worker shifts, 
provide education and supervision on work 
posture, and implement microbreaks of 30 
s to 2 min every 20 min. Workers are 
recommended to stretch between changes 
in the work process, pay attention to upper 
body work postures, and consult health 
workers if they experience worsening pain 
in the thumb and wrist area. In addition, 
future researchers should conduct 
Finkelstein's test to objectively measure de 
Quervain symptoms to obtain more 
accurate data and examine the 
significance of the relationships between 
variables and risk factors for de Quervain 
symptoms. 
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