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Abstract 

Purpose - Work-related musculoskeletal disorders (WMSDs) greatly impact the health of the 
working population, especially unskilled labor such as farmers and low-income workers.  The study 
aimed to assess the occurrence and risk factors associated with WMSDs among coffee harvesters 
in Chiang Rai, Thailand. 
Design/methodology/approach - This cross-sectional study was conducted in WMSDs among 272 
coffee harvesters in Chiang Rai Province. The questionnaire was adapted from Standard Nordic 
Questionnaire; and the face-to-face interview was performed. Data were analyzed using descriptive 
statistics and binary logistic regression. 
Findings - The occurrence of 7-days and 12-months WMSDs were 79.4% and 81.6%; the most 
prevalent pains were in the areas of neck, shoulder and wrist. The risk factors that were significantly 
associated with 7-days WMSDs were age (OR=2.47, 95% CI=1.01-1.08), smoking (OR=2.85, 95% 
CI=1.22-7.36) and stress (OR=2.84, 95% CI=1.44-6.00) while the risk factors associated with 12-
months WMSDs were age (OR=2.17, 95% CI=1.10-4.32) and stress (OR=2.49, 95% CI=1.26-4.95). 
The work postures which were significantly associated with the nine body areas were twisting body, 
lifting arms above shoulders, and carrying heavy objects. 
Originality/value - This information can be used for further study to find the causal-effect 
relationship between WMSDs and risk factors; moreover, it helps as a guideline to implement 
future intervention and prevention program to reduce WMSDs. 

Keywords Work-related musculoskeletal disorders (WMSDs), Coffee harvesters, Thailand 

Paper type Research paper 

 
Introduction 

Thailand is an agricultural country with population of 65.9 million people, and 

one-fifth of this population (12.57 million people) is working in the agricultural field 

[1, 2]. People who work in the agricultural fields are often exposed and confronted 

with occupational health risk factors including ergonomics problem such as 

musculoskeletal disorders, lower back pain, muscle fatigue etc. [3]. 

The World Health Organization (WHO) has stated that the major occupational 

problem is associated with work-related musculoskeletal disorders [4, 5].  Work-

related musculoskeletal disorders (WMSDs) refer to wide ranges of inflammatory, 

degenerative discomfort, and disorders which lead to pain or functional impairment 

of muscles. The previous studies showed that WMSDs was caused or intensified by 

poor working environments and high physical demand work tasks such as lifting 

heavy objects, bending, reaching overhead, pushing and pulling heavy loads, 

performing similar tasks repeatedly, or performing awkward postures [6, 7]. In 

addition to working postures, the important risk factors from previous studies are 

also included age and gender [3, 4, 8, 9]. Work-related musculoskeletal disorders are 

increasing worldwide, they start to affect the health, quality of life and economic 

status which incurs substantially high financial cost of the world’s population. 
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Farmers are at greater risk of getting WMSDs because farming and harvesting 

require high physical demands that impose strain on the body [8]. Coffee harvesters 

are also at risk of getting WMSDs because they exposed to poor working conditions 

by working outdoor in undesirable working environments with awkward or 

repetitive postures which mentioned above as the cause of WMSDs. 

 WMSDs became one of the main burdens of the country by affecting the working 

population in Thailand. The data from the department of disease control of Thailand 

indicated that since the year 2010, the number of patients who reported having 

musculoskeletal symptoms is increasing every year among working population [3, 4, 

7, 10]. In fact, in 2012, there were about 274,832 cases of WMSDs reported in 

Thailand [9]. The prevalence of WMSDs ranges as high as 79% to 88% in Thailand 

[11].  

Although recently, there are research studies focusing on work-related 

musculoskeletal disorders among many different occupations, the studies about 

WMSDs among farmers are still very few at present. In fact, in Thailand, there is 

rarely any study investigated the risk factors associated with WMSDs among coffee 

harvesters.  Therefore, this study aims to investigate the prevalence and risk factors 

associated with WMSDs among coffee harvesters and Chiang Rai province is chosen 

as a study site because in Chiang Rai coffee is the main cultivation crops and many 

people are working as coffee harvesters. 

 

Materials and methods  

This cross-sectional study took place in a large coffee factory in Chiang Rai 

province, Thailand. Coffee harvesters were selected from the list of harvesters who 

registered their names to sell their coffee products to the factory. The convenient 

sampling technique was carried out for the 272 eligible participants on several 

evenings when coffee harvesters came to sell coffee cherries to the factory. 

  The questionnaire, developed from literature review and Standard Nordic 

Questionnaire [12], was used as a tool. The participants with history of muscle or 

bone injuries and those who are regularly taking muscle relaxant drugs were 

excluded from this research. The questionnaire consisted of questions related to 

individual factors, work-related factors, psychosocial factors related to stress (DASS-

21), and the symptoms of musculoskeletal disorders [3, 12, 13]. In the 

questionnaire, musculoskeletal symptom of pain was categorized into nine body 

parts (neck, shoulder, elbows, wrist/hand, upper back, lower back, hip, knee and 

ankle). For overall category, ‘Yes’ meant there was pain in any parts of body, and ‘No’ 

meant there was no pain at any part. The validity and reliability were tested before 

data collection with the scores of 0.88 and 0.72 respectively.  

The study took place in March 2018. Prior to data collection, the study was 

approved by the Ethical committee of Chulalongkorn University No.024.1/61. First, 

the covering letter asking for permission to publicize the research was sent to the 

manager of the factory who then announced about the research to coffee harvesters 

in the village who work in different coffee fields and sell their coffee to the factory. 

Face-to-face interview was done by the researcher and five well-trained interviewers 

for the harvesters who volunteered to participate.  

The data was analyzed using the licensed SPSS version 22. The descriptive 

statistics were used to examine the characteristics of independent variables and the 

prevalence of WMSDs. The dependent variable was dichotomous, so binary logistic 

regression was used to find the association between risk factors and WMSDs. First, 

univariate analysis was done to find the significant value with Odds Ratio (OR) and 

95% confidence interval (CI). Then the values with significant level less than 0.2 were 
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chosen to be included in the final model of multivariate analysis to find the adjusted 

odd ratio with 95% CI. The analysis was done for 7-days WMSDs (any pain 

experienced in the past 7 days) and 12-months WMSDs (any pain within the past 12 

months) separately. 

 

Results 

Two hundred and seventy-two harvesters agreed to participate in this study. The 

participants were aged between 18 and 60 years old with the mean of 42.3±12.2 

years old. A little more than half of the participants were male (53.7%). The majority 

of the participants did not have any education (63.2%). The income per month 

ranged from 1,000 to 20,000 Baht. Almost all of the participants were from the Akha 

hill tribe ethnic minority group (90.4%). Most of the participants were married or 

had been married. Most of the participants were non-smoker (73.2%) and non-

drinkers (66.9%).  

The occurrence rate of WMSDs that perceived by participants was higher in the 

12 months’ period than the 7 days’ period with 81.6% and 79.4% respectively. For 

both 7-days and 12-months WMSDs, upper extremities muscles like neck and 

shoulder were reported with the most pain (Figure 1). 

 

 

Figure 1. Prevalence of pain in each body part for 7-days and 12-months WMSDs 

 

 

The univariate analysis of binary logistic regression was used to find the 

association between the risk factors and WMSDs, one by one. For both 7-days and 

12-months WMSDs analysis, the factors with the p-value of <0.2 were further 

analyzed in the multivariate analysis table to find the association with adjusted value 

(Table 1).  

The selected risk factors from the univariate analysis along with risk factors from 

the literature review were included in multivariate analysis of both 7-days and 12-

months WMSDs.   

The multivariate analysis model for 7-days WMSDs presented that individual 

factors such as age (OR=2.47, 95% CI [1.01-1.08]), smoking (OR=2.85, 95% CI 

[1.22-7.36]), and stress (OR=2.84, 95% CI [1.44-6.00]) were associated with 7 days 

WMSDs (Table 2).  
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Table 1. Univariate analysis of risk factors and WMSDs (7-days and 12-months period) 

Risks factors Total 
7 days WMSDs 12 months WMSDs 

OR 95% CI p-value OR 95% CI p-value 

Age (Years)        

≤ 45  143       

> 45  129 2.47 1.32-4.63 0.005 2.20 1.15-4.22 0.017 

Gender 
       

Male 146       

Female 126 1.19 0.66-2.16 0.560 1.12 0.61-2.08 0.715 

Education        

No education 172 
      

Educated 100 0.60 0.33-1.09 0.094 0.69 0.37-1.29 0.242 

Income (Baht)        

≤ 5,000  180 
      

>5,000  92 0.90 0.49-1.67 0.737 1.11 0.57-2.13 0.763 

Ethnicity        

Akha 246 
      

Others 26 1.10 0.40-3.06 0.857 1.81 0.52-6.29 0.350 

Status        

Single 29 
      

Married/was married 243 1.55 0.65-3.71 0.327 1.48 0.59-3.68 0.400 

BMI 
       

Normal (≤ 24.9) 207 
      

Obese (>24.9) 65 0.66 0.34-1.26 0.205 0.68 0.57-1.93 0.888 

Disease        

No 235 
      

Yes 37 2.34 0.79-6.92 0.123 2.83 0.83-9.63 0.095 

Exercise        

No 204 
      

Yes 68 0.58 0.37-1.36 0.300 0.75 0.47-1.89 0.857 

Smoking        

No 199 
      

Yes 73 2.20 1.02-4.75 0.045 2.17 0.97-4.88 0.060 

Drink alcohol        

No 182 
      

Yes 90 1.45 0.76-2.79 0.262 1.72 0.85-3.47 0.134 

Stress        

Normal 189 
      

Stress at any level 83 3.05 1.54-6.07 0.001 2.72 1.39-5.35 0.004 

Work experience (Years) 
       

≤ 10  159 
      

> 10  113 0.93 0.52-1.69 0.823 0.98 0.53-1.82 0.942 

Farm size (Rai) 
       

≤ 10  163 
      

> 10  109 0.79 0.44-1.43 0.434 0.82 0.44-1.53 0.531 

Work hours per day (Hours) 
      

≤ 8  152       

> 8  120 1.13 0.62-2.03 0.696 1.21 0.66-2.41 0.541 

Break time (times/day) 
       

≤ 2  250 
      

> 2  22 0.72 0.25-1.79 0.421 1.0 0.32-3.14 0.980 

Extra works 
       

No 222 
      

Yes 50 1.23 0.56-2.70 0.617 1.476 0.62-3.51 0.378 

Weight of coffee harvest (Kg) 
      

≤ 60  137 
      

>60 135 0.52 0.28-0.95 0.032 0.66 0.36-1.23 0.192 

Note: variables with p-value less than 0.2 were selected for multivariate analysis.  
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Table 2. Multivariate analysis of the association between risk factors and 7-days WMSDs 

Risk factors OR 95% CI Adjusted OR 95% CI p-value 

Age 2.47 1.32-4.63 2.47 1.01-1.08 0.008* 

Gender 1.19 0.66-2.16 1.28 0.62-2.64 0.497 

Education 0.60 0.33-1.09 1.00 0.45-1.84 0.998 

Disease 2.34 0.79-6.92 1.67 0.46-4.89 0.381 

Smoke 2.20 1.02-4.75 2.85 1.22-7.36 0.021* 

Stress 3.05 1.54-6.07 2.84 1.44-6.00 0.003* 

Weight of coffee harvested (Kg) 0.52 0.28-0.95 0.62 0.32-1.22 0.170 

Note: p-value is for the adjusted OR; * Significant level at p<0.05 

 

 
Table 3. Multivariate analysis of the association between risk factors and 12-months WMSDs 

Risk factors OR 95% CI adjusted OR 95% CI p-value 

Age 2.20 1.15-4.22 2.17 1.10-4.32 0.027* 

Gender 1.12 0.61-2.08 1.32 0.61-2.84 0.479 

Disease 2.83 0.83-9.63 2.09 0.56-7.18 0.288 

Smoke 2.17 0.97-4.88 2.44 0.90-6.61 0.080 

Alcohol consumption 1.72 0.85-3.47 1.23 0.50-3.01 0.649 

Stress 2.72 1.39-5.35 2.49 1.26-4.95 0.009* 

Weight of coffee harvested (Kg)  0.66 0.36-1.23 0.55 0.42-1.62 0.572 

Note: p-value is for the adjusted OR; * Significant level at p<0.05 

 

 
Table 4. Multivariate analysis of different postures in different parts of body  

Body parts/postures 
7 days WMSDs 12 months WMSDs 

ORAjd 95% CI p-value ORAjd 95% CI p-value 

Upper back       

Twisting body 2.27 1.03-4.99 0.041* 2.53 1.12-5.74 0.026* 

Lifting arms above shoulders 2.36 1.35-4.11 0.002* 2.67 1.53-4.63 0.001* 

Lower back       

Lifting arms above shoulders 1.78 1.05-3.03 0.330 2.36 1.38-4.03 0.002* 

Knees 
      

Twist body 2.87 0.87-4.35 0.101 2.78 1.26-6.14 0.011* 

Carry heavy object (>25 Kg) 1.88 0.66-2.21 0.533 1.92 1.06-3.48 0.031* 

Ankle 
      

Twisting body 1.80 0.85-3.73 0.124 2.13 1.01-4.50 0.048* 

Note: Adjusted for age, gender, BMI, and stress (from the 7 working postures that harvester perform,  

only working postures that significantly associated with different body regions was presented in this table);  

*p-value <0.05 

 

 

For the analysis of 12 months WMSDs, age (OR=2.17, 95% CI=1.10-4.32) and 

stress (OR=2.49, 95% CI=1.26-4.95) were presented with the significant  

(p-value<0.50) association to 12-months WMSDs (Table 3).  

For the variable of working postures, it was interesting to analyze the association 

one by one with each body region rather than with overall pain category of WMSDs 

in the questionnaire because each working posture may be significantly associated 

with different regions of body. The univariate analysis of binary logistic regression 

was done first between WMSDs of each body region (nine anatomical regions in the 

questionnaires) and each working posture (postures that harvesters regularly 

perform such as lifting arms above shoulders, twisting body, standing for long time, 

walking up and down hill, twisting hand, carrying heavy objects of more than 25 kg, 

and bending). Then for each body region, the postures with p-value<0.2 along with 
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important factors from literature review were included in the multivariate analysis 

to find the adjusted OR. 

The final adjusted value in 7-days WMSDs showed that the upper back region is 

significantly associated with twisting body and lifting arm for long time. In 12-

months WMSDs, upper back pain is associated with twisting body and lifting arm 

above shoulders. Lower back pain is associated with lifting arms above shoulders. 

Knee pain is associated with twisting body and carry heavy objects. Finally, ankle 

pain is associated with twisting body. The other body parts did not have any 

association with any working postures (Table 4).  
 

Discussion 

Occurrence of WMSDs in each body region 

Agriculture is a challenging occupation in which farmers have to suffer from 

work-related and health-related problems. From previous studies on WMSDs, the 

highest prevalence occurred among unskilled and low-income workers like farmers 

because of their working conditions and the lack of awareness of WMSDs [11, 14, 

15]. In this study, the occurrence of WMSDs for the 7-days and the 12-months’ 

periods were 79.4% and 81.6% respectively. These results were similar to the study 

in Thailand about sugarcane farmers which reported the prevalence of WMSDs for 

the 7-days and 12-months periods as 82.9% and 88.7% [9]. Although they may 

perform different working postures, sugarcane farmers and coffee harvesters are 

required to use a lot of upper extremities muscles which cause them to perceive pain 

within those regions. Therefore, they may experience more pain on the upper 

extremities when compare to other studies among different type of farmers in 

Thailand.  

The results by body parts for both 7-days and 12-months WMSDs were given 

that neck and shoulder were the parts which presented with the highest pain 

followed by wrists. The reason for pain in these regions was that during the process 

of harvesting coffee, harvesters have to reach up to the trees to pick up coffee 

cherries, which requires a lot of motions and puts strain on muscles in the upper 

extremities. 

Association between risk factors and WMSDs 

The risk factors, in this study, which associated with WMSDs were age, smoking 

and stress. Both 7-days and-12 months WMSDs (OR= 2.47 and 2.17 respectively) 

gave results of significant association to age. As the age increases, there is a higher 

chance for harvesters to experience muscle pains associated with WMSDs. This 

result was consistent with other studies about WMSDs among farmers, which 

indicated that people with older age, especially those who are 40 years and older, 

experience more pain than those who are younger [14].  

Smoking is also considered as significant factor associated with WMSDs in this 

study, especially for 7-days WMSDs. The risk of smokers to have WMSDs are 2.85 

times higher than non-smokers. Several studies indicated similar results in which 

smoking is associated with pain in the muscles [16-18]. Nunes and Bush, 2012, 

indicated that the pain is mainly associated with lower back region or intervertebral 

herniated disc, by giving the reason that back pain may be caused by coughing from 

smoking [18]. Coughing increases the abdominal pressure and intra-disc pressure 

and therefore produces strain on the spine; moreover, nicotine from cigarette can 

diminish blood flow to vulnerable tissue and diminished mineral content of bone, 

causing micro-fractures to muscles and bone tissues [18].  

In this study, psychosocial related to stress was significantly associated with 

WMSDs. Stress could come from many related factors. The psychosocial factors 
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related to stress could happen from low family support, low social support, fatigue 

from work, low time for relaxation, low job satisfaction and many others physical or 

emotional problems [11]. The psychosocial factors in this study were all used as 

explanation of how physical conditions at work can lead the individual to emotional 

problems like stress. Stress was significantly associated with 7-days and 12-months 

WMSDs with the odd of 2.84 and 2.49 respectively (p-value<0.05). The reason that 

stress could have effects on the musculoskeletal system is that when people feel 

stress, their muscles tense up. Social stress or emotions can increase the pain 

perception and decrease pain threshold, so people would feel that they have more 

muscle pains when they are stressed [11]. So, stress may cause perception of pain 

related to WMSDs.  

Different working postures are well-related to the symptoms of WMSDs. Coffee 

harvesters may perform same working postures repeatedly and awkwardly, so they 

may develop the pain in different parts of body due to the postures that they 

performed.  

This study indicates that twisting body and lifting arm for a long period of time 

are associated with upper back and lower back pain because both postures require 

heavy movements on all the back muscles. Another study on back pain among 

farmers in Thailand was also found that farmers experience higher prevalence of 

back pain due to the postures of twisting body in awkward positions (56.2%) and 

bending forward (70.8%) [19]. Farmers and harvesters are required to perform 

awkward postures and with those different working postures they may develop pain 

within the body regions.  

Many studies suggest that lifting heavy objects is considered as forceful exertion 

and is associated with WMSDs [9, 20, 21]. In this study, knee’s pain was identified 

as associated with the lifting heavy objects because the harvesters would carry sacks 

or baskets of coffee by using their arms, and having to walk up and down the hills, 

or walk for a long time; these would cause pain to the associated body regions such 

as knees and arms/elbows.  

In short summary, all the working postures that coffee harvesters perform, 

mentioned in this research, could be considered as risk factors associated with 

WMSDs. When harvesters perform awkward and repetitive postures, they are at 

more risk of developing WMSDs. 

 

Conclusion and recommendation 

Work-related musculoskeletal disorders are still common among farmers on 

different plantations. This study’s results show that the prevalence of work-related 

musculoskeletal disorders among coffee harvesters is still high in shoulder, neck, 

wrist, upper back and lower back regions. The important factors in this study were 

age, smoking, stress, twisting body, carrying heavy objects and lifting arms above 

shoulders. This information can be used to set up suitable programs for harvesters 

to be aware of WMSDs and to provide them with good and suitable working 

environments. Further studies to identify the cause-effect relationship between the 

important factors and the symptoms of WMSDs are needed for good prevention, and 

for intervention programs to reduce WMSDs. 

 

Limitation 

In our study, we used cross-sectional study design; thus, it was not possible to 

determine the causal relationship with risk factors and of musculoskeletal disorders. 

A second limitation is that the study was based on self-reporting, and the 

participants may have information bias or recall bias. Third, since this research used 

a convenient sampling method, selection bias may occur.   
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