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Abstract: 

The biopsychosocial model encompasses psychosocial factors such as effort and reward among the variables that lead to the 

appearance of Work-Related Musculoskeletal Disorders (DORS). The footwear industry is one of those that present a higher 

incidence of DORT, although investments in ergonomic interventions have occurred increasingly. Therefore, the purpose of 

this article is to verify the effect of the combination of effort and reward in the development of DORT, which lead to the 

appearance of more frequent and intense pain in employees of a Brazilian footwear industry. Methodologically, the Effort- 

reward Imbalance Questionnaire (ERI) was applied to evaluate the employees' perception of the level of effort and reward of 

the work. To assess the symptoms of DORT in the neck and shoulder the Nordic Questionnaire was used. Ordinal logistic 

regression models were used to estimate the risk (odds ration) of employees developing symptoms of DORT. Among the  

results, it was emphasized that there is an increase in the 4-fold chance of men developing more frequent pains in the 

shoulders; and an increase in the 51-fold chance of women developing more severe DORS in the neck region when exposed to 

high effort and low reward. It is concluded that the combination of effort and reward leads to the appearance of DORT in the  

neck and shoulder independent of gender, with effort being the predominant factor in this relationship. 
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1. INTRODUCTION  

 
The European Agency for Safety and Health at Work, EU-

OSHA (2008) defines Work-Related Musculoskeletal 

Disorders (WMSDs) as changes in organic structures at the 

level of muscles, joints, tendons, ligaments, nervous 

system, bones and circulatory system, caused or 

aggravated fundamentally by work and the effects of the 

conditions in which it is carried out. The origin of WMSDs 

is multifactorial, being caused by factors such as posture, 

static load, problems of inadequacy at the workplace, 

vibrations, cold, noise, localized mechanical pressure, 

musculoskeletal mechanical load, task invariability, 

cognitive demands and organizational and psychosocial 

factors (KUORINKA; FORCIER, 1995). 

Couto and Moraes (2003) classify WMSDs as one of the 

biggest challenges that researchers have to solve when it 

comes to occupational health in all countries of the world, 

being considered an epidemic, as it has different origins 

and because of factors of nature that range from 

psychological, social, biomechanical, organizational and 

psychosocial. The costs arising from problems with 

DORTs are quite onerous for the coffers of developed 

countries such as the United States (COOVERT; 

THOMPSON, 2003), reaching values of 50 billion dollars 

per year, and also for developing countries, such as Brazil, 

reaching values in 2011, 356 million reais (MORAES; 

BASTOS, 2013). 

For Araújo et al. (2013) the biopsychosocial model is the 

most appropriate to explain the origin of WMSD, as it 

takes into account a series of factors that are difficult to 

measure, such as psychosocial factors. Among the 

biopsychosocial models, the effort-reward imbalance 

model proposed by Siegrist et al. (1996) who states that 

psychosocial stress tends to develop in situations where 

work effort is in dissonance with the rewards received for 

such effort. 

  

Roquelaure et al. (2002) classifies the footwear industry as 

one of the branches of 

economy with a high risk of WMSD for its production 

employees. Colaço (2013) points out that, although large 

amounts of money have been invested in ergonomic 

interventions, the number of WMSDs has been increasing, 

especially in the footwear industry. Therefore, he supported 

the idea that to minimize the number of WMSDs, greater 

attention should be paid to psychosocial factors, as these can 

also influence the appearance of musculoskeletal problems. 

The studies by Amano et al., (1988), Aghili, Asilian and 

Poursafa (2012), Warnakulasuriya et al. (2012) and Afonso 

(2013) observed a high prevalence of WMSDs in the neck 

region of employees in the shoe industry. Other authors, 

such as Serratos-Perez and Mendiola-Anda (1993), Leclerc 

et al. (2004), Descatha et al. (2007) and Colaço (2013) 

found a considerable number of employees with WMSDs in 

the shoulder region in footwear industries. 

The findings of Gillen et al. (2007) indicate that the 

imbalance between effort and reward causes WMSDs in 

parts of the body, especially the neck. Bernard et al. (2011) 

found that the effort-reward imbalance leads to the 

appearance of shoulder and neck pain, especially in males. 

Yu et al. (2013) found strong evidence that the imbalance 

between effort and compensation has a strong relationship 

with the appearance of pain, especially in the shoulders and 

neck region, regardless of individual variables. However, 

not many studies were found in which the combination of 

effort (high and low) with reward (high and low) was found 

in the appearance of WMSDs among workers in footwear-

producing industries. 

Therefore, the objective of this article is to verify the effect 

of the combination of effort and reward on the development 

of WMSD, which leads to the appearance 

  

of more frequent and intense pain in employees of a 

Brazilian footwear industry. 

2.  METHODOLOGY 

 
The data was obtained from 184 production employees 

whose main function is to operate machines and tools in the 

manufacture of shoes. Such employees were randomly 

selected from the jobs that make up the industry. Initially, 

demographic data was collected from employees, such as 

gender, age, body mass index (BMI), length of service with 

the company, smoking habit, whether they consume 

alcoholic beverages, whether they practice physical 

activities, level of education, marital status and whether they 

have children. 
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The two psychosocial factors were assessed using the 

Effort-reward Imbalance Questionnaire (ERI) (SIEGRIST 

et al., 1996). Effort and reward scores are calculated by 

adding the points assigned to each question, so that the 

higher the score, the lower the perception of reward, or the 

higher the perception of effort that the employee has for 

their work ( SOUZA et al., 2012). The average effort and 

reward scores were used to dichotomize each dimension 

into high or low exposure to such psychosocial factors 

(SOUZA et al., 2010). A 4-point Likert scale (totally 

disagree, disagree, agree and totally agree) was used to 

score the responses. Depending on the effort and reward 

scores, employees were classified according to their 

perception of the work, which could be low effort work 

with high reward (reference value); high-effort, high-

reward work; low effort, low reward work; and high-effort, 

low-reward work. 

To evaluate the frequency and intensity of WMSD in the 

neck and shoulder, the 

Nordic Questionnaire (NQ) (KUORINKA et al., 1987) 

with a 4-point Likert scale. To assess the frequency of 

WMSDs, employees marked 1 out of 4 possible points (no 

WMSD, symptom rarely, symptom frequently and always 

experience WMSD). To assess the intensity of WMSD, 

employees also marked 1 out of 4 points (no WMSD, mild 

symptom, moderate symptom and strong symptom) for the 

neck and shoulder. A Cronbach's alpha of 0.63 (0.54-0.71) 

was found, indicating some internal consistency for these 

questionnaires. 

The questionnaires were answered by employees 

individually, in the 

company of one of the researchers, in an air-conditioned 

room, away from external interference, during the work day 

and with no time limit to complete filling out the 

questionnaire. Before responding, collaborators were 

informed about the objectives of the research and one of the 

researchers read an informed consent form that presented 

more information about this research. 

Statistical calculations were made using the software 

R version 3.0.1.  

In that program initially carried out descriptive statistics for 

data on demographics, psychosocial factors and WMSD 

symptoms. Subsequently, the normality of the collected data 

was verified to choose which statistical techniques could be 

used to analyze the dependence between the variables. Due 

to the non-normality of the data, it was decided to use non-

parametric statistical methods. Therefore, the Fisher's Exact 

test was used, with an alpha of 5%, to verify the 

independence between genders regarding demographic data. 

The Chi-square test (α = 0.05) was used to compare, 

between men and women, the results regarding psychosocial 

factors and WMSD symptoms. Finally, using ordinal 

logistic regression models, an estimator was used to express 

the risk (odds ratio or OR). This way, we can check the 

chance of an employee experiencing WMSDs in the neck or 

shoulder more frequently or more intensely when they are in 

one of the combinations of effort and reward. 

Uso de bebidas alcoólicas 

 

Yes 73 82,95 80 83,33 0,9999 

Pesquisa do Centro de Ciências 
No 

 

da   Saúde   da   Universidade   Federal   da   Paraíba.   O  Performs physical 

activities 

15 17,05 16 16,67  

2,921*1 

 

 
Married 41 46,59 57 59,38 0,1038 

Singles 47 53,41 39 40,63  

 Have a son      

Yes  29 32,9 73,96 2,833*1 

 
3. RESULT 

The company has approximately 1760 

factory floor employees who work eight hours a day. Of 

these, 184 (10.45%) were selected to answer the 

questionnaires. Among those selected, 96 were men 

(53.17%) and 88 women (47.83%). The employees were 

chosen from the six sectors that make up the company, 

 46 (25.00%) from the vulcanized sector, 41 (22.28%) from the 

assembly sector, 40 (21.74%) from the cemented sector, 20 

(10.87%) from the sewing sector, 13 ( 7.07) from the 

prefabrication sector and 24 (13.04%) from the finishing sector. 

Table 1 presents the demographic data of the interviewed 

employees, 

Table 1. Demographic data for men and women. 

 Yes  70 79,55 69 61,46 

número de identificação do projeto é CAAE No  13 20,45 37 38,54 

46893215.1.0000.5188.  marital status 

 

Research from the Health Sciences Center of the Federal 

University of Paraíba. The project identification number 

is CAAE 46893215.1.0000.5188 

 

This project was approved by the Ethics Committee in 

Research at the Health Sciences Center of the Federal 

University of Paraíba. The project identification 

number is CAAE 46893215.1.0000.5188 
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 Women  Men p-value 
 

 

N° % N° % 

No  59 67,05 26,04 

Education level 

Fundamental I 1 1,14 2,08 0,3109 

Fundamental II 8 9,09 3,13  

 High school 71 80,68 89,58  

Incomplete higher 6 6,82 3,13  

Graduated 2 2,27 2,08  

 p<0.05 are indicated in bold. 

 
 

 

Observa-se que  existem diferenças  significativas   

regarding age, BMI, length of service, physical activity 

and presence of a child. There are more women over the 

age of 40, with a BMI greater than 30 kg/m2, years of 

service with the company greater than 120 months and, 

proportionally, women practice more physical activities 

than men. The number of men with children is greater. 

Regarding other demographic variables, there was no 

difference between genders, but it is clear that the 

majority of employees do not smoke, drink alcohol, are 

married and have completed high school. 

  Com base nos escores gerados pelo ERI questionário para 
Age 

(years) 
8 8,33 26 

( 

 

 

 

 

 

 

 

 

 Length of service (months) 

29,55 
 

3,036*10 

 

-10 
os fatores psicossociais esforço e recompensa os 

colaboradores foram enquadrados nas seguintes 

categorias indicadas na tabela 2. 

 

 Table 2. Employees' perception of the combination of 

effort and reward. 

   Women  Men p-value 

N° % N° % 

   

 Perception 
 

 Low effort and high reward 18 20,45 14 14,58     0,2117 

 High effort and high reward 42 47,73 57 59,38 

 Low effort and low reward 13 14,77 7 7,29 

 High effort and low reward 15 17,05    18 18,75  

21-30 24 25,00 46 52,27  
31-40 46 47,92 11 12,50 

≥ 40 1 18,75 5 5,68 

IMC 
2 Kg/m ) 

8  
4,17 

 
6 

 
6,82 

 
-3 1,857*10 

 
18,5-24,9 

 
39 

 
40,63 

 
47 

 
53,41 

25,0-29,9 33 34,38 33 37,50 

30,0-34,9 18 18,75 2 2,27 

35,0-39,9 1 1,04 0 0,00 

≥ 40 1 1,04 0 0,00 

 
≤ 12,0 10 10,42 20 22,73 

-4 
2,208*10 

12-60 38 39,58 50 56,82  

61-120 24 25,00 12 13,64  

121-180 2 2,08 1 1,14  

181-240 14 14,58 1 1,14  

≥ 240 8 8,33 4 4,55  

 Cigarette use      

 Smoker 11 12,50 7 7,29 0,3212 

 Non smokers 77 87,50 89 92,71  

 

Based on the scores generated by the ERI questionnaire 

for the psychosocial factors effort and reward, employees 

were classified into the following categories indicated in 

table 2. 
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 It appears that there are no differences in employees' 

perception of the relationship between effort and reward. 

It can also be seen that the majority of employees, 

regardless of gender, report that their roles require a lot of 

effort, and that the reward is compatible with this effort. 

Just as perceptions of low effort and low reward are rarer, 

indicating that there are few employees, especially female 

employees, who perceive that their work requires low 

effort and that, for this work, they receive low reward. 

Approximately 17.05% of men and 18.75% of women 

perceive that work requires high effort and has low 

rewards. Therefore, a large number of employees are 

exposed to a situation of greater risk for the occurrence of 

stress. 

The responses regarding WMSD symptoms are 

summarized in table 3, which indicates the frequencies 

and intensities of such WMSD symptoms for the neck and 

shoulder region. 

 
 Table 3. Employee perception of the combination of effort 

and reward. 

 

 Should
er 

Neck 

M % H % M % H % 

WMSD 
frequency 

        

Never 41 46,59 40 41,67 45 46,88 49 55,68 

Rarely 20 22,73 10 11,46 11 11,46 16 18,18 

Often 15 17,05 22 22,92 20 20,83 17 19,32 

Ever 12 13,64 24 25,00 20 20,83 6 6,82 

Intensity of         

DORT 41 46,59 40 41,67 45 46,88 49 55,68 

None 19 21,59 10 10,52 15 15,63 22 25,00 

Weak 14 15,91 17 17,71 19 19,79 14 15,91 

Moderate   29 30,21 17 17,71 3 3,41 

 *p<0.05. M = women and H = men. 

 shoulders at the end of the working day, a value higher 

than that indicated by women (13.64%). Among men, 

30.21% reported severe shoulder pain, much more than 

women (15.91%). Regarding neck pain, women felt more 

pain. Approximately 20.83% of women and 6.82% of 

men reported that they always feel neck pain. 17.71% of 

women and 3.41% of men reported feeling more severe 

neck pain. 

The results for the ordinal regression models are shown in 

table 4 for a 95% confidence interval (CI). 

 

 Table 4. Results of regression models for shoulder and 

neck. 

 

 
 Shoulder  Neck  
 M H M H 

 Frequency OR (IC) OR (IC) OR(IC) OR (IC) 

BExAR 1,00 1,00 1,00 1,00 

AExAR 3,58 (1,19- 

10,70)* 

3,32 (1,07- 

10,30)* 

1,95 (0,52- 

7,28) 

1,72 (0,52- 

5,67)* 

BExBR 2,30 (0,56- 

9,54) 

0,43 (0,06- 

2,78) 

1,45 (0,27- 

7,84) 

0,33 (0,04- 

2,43) 

AExBR 4,83 (1,23- 

18,88)* 

1,54 (0,41- 

5,74) 

6,42 (1,26- 

32,72)* 

5,07 (1,20- 

21,36)* 

 Intensity     

BExAR 1,00 1,00 1,00 1,00 

AExAR 3,64 (1,20- 

11,04)* 

2,70 (0,89- 

8,20) 

16,41 (2,00- 

134,28)* 

2,02 (0,67- 

6,16) 

BExBR 1,90 (0,47- 

7,76) 

0,64 (0,10- 

4,37) 

18,80 (2,03- 

174,54)* 

0,55 (0,08- 

3,63) 

AExBR 3,11 (0,82- 

11,76) 

2,20 (0,57- 

8,43) 

51,22 (5,31- 

494,05)* 

2,37 (0,66- 

8,50) 

 
Observa-se que a combinação de alto esforço e alta 

recompensa é uma situação de risco para  que  dores 

mais frequentes e mais intensas ocorram. Essa situação 

aumenta em 3 vezes a chance das mulheres 

desenvolverem dores mais  frequentes e  mais intensas 

na região do ombro. Tal combinação também elevada à 

 There are differences in the frequency and intensity of 

WMSDs in the shoulder and neck between genders. A p-

value equal to 0.03952 was found for the frequency of 

WMSDs in the shoulder and 0.03597 for the frequency of 

WMSDs in the neck. Regarding intensity, a p-value equal 

to 0.0461 for the shoulder and 0.008281 for the neck was 

found. A higher percentage of men (25.00%) reported 

always feeling pain in the 

 

chance em 16 vezes das mulheres desenvolverem dores 

mais frequentes na região do pescoço. Já para os 

homens, essa combinação aumenta a chance da 

ocorrência de dores mais frequentes em 3 vezes no 

ombro e  em  72% na  região   do   pescoço.  Assim, 

fica claro que, mesmo quando a recompensa é 

considerada alta pelos colaboradores, quando esta é 

acompanhada de elevado esforço o risco não é 

amenizado, sendo a alta recompensa algo que não 

It is observed that the combination of high effort 

and high reward is a risk situation for more 

frequent and more intense pain to occur. This 

situation increases the chance of women 

developing more frequent and more intense pain 

in the shoulder region by 3 times. This 

combination also increases the chance of women 

developing more frequent pain in the neck region 

by 16 times. For men, this combination increases 

the chance of more frequent pain occurring by 3 

times in the shoulder and by 72% in the neck 

region. Thus, it is clear that, even when the 

reward is considered high by employees, when it 

is accompanied by high effort, the risk is not 

mitigated, with the high reward being something 

that is not 
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eliminates the risk of WMSDs in the shoulder and 

neck regardless of gender. 

Only women were significantly affected by the 

combination of low effort and low reward. An 18-

fold increase in the chance of women developing 

WMSDs in the shoulder was found, with this 

relationship not being significant for the neck region. 

Therefore, a notion of correct reward for women is 

more necessary than for men, even in low-effort 

situations. 

The combination of high effort and low reward was 

considered a high risk for the development of pain in 

both genders. Among women, the chance of 

developing WMSDs increases by 4 times for the 

shoulder and 6 times for the neck. An increase in the 

chance of developing more intense WMSDs was 

also found by 51 times for the neck. Among men, 

this situation leads to a 5-fold increase in the chance 

of developing WMSDs in the neck. Therefore, this 

situation presents a greater risk for the development 

of WMSDs in the neck and shoulder in women, so 

they need a greater balance between effort and 

reward. 

 

3.  CONCLUSION  

 

 
It was concluded that some situations that combine 

effort and reward lead to the appearance of some 

WMSD symptoms in the neck and shoulder. 

However, those combinations made with high effort 

are the most harmful to the neck region for women; 

and the shoulder region for men. Therefore, a 

reduction in employees' perception of work efforts is 

essential to minimize the frequency and intensity of 

WMSD symptoms in both genders. However, taken 

together, an improvement in reward must be sought 

before a reduction in WMSD symptoms can be 

achieved in the footwear industry. 
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