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Abstract. Those subjects whose employment has physical demands present more frequently musculoskeletal symptoms than 
others. The agricultural sector activities include tasks with important physical demands that may have a negative impact in the 
workers health. The aim of this study was to evaluate the presence of musculoskeletal symptoms and its association with work 
ability in agricultural machinery operators. It is a cross-sectional study. The participants (n=204) answered a self-administered 
questionnaire on demographics, work and lifestyle characteristics, Work Ability Index and the Nordic Musculoskeletal Symp-
toms Questionnaire. The response rate was 89.78%. The mean age of the workers was 32.3 years, and 47.1% of them reported 
musculoskeletal symptoms at least one body part over the past 12 months. Those subjects who presented work ability index 
<37 points, 87.5% reported some kind of musculoskeletal symptom. This study showed that the work ability was significantly 
(p�0.05) correlated to musculoskeletal symptoms presence. It is recommended that measures to promote and improve the work 
ability are designed and deployed based on musculoskeletal disorders prevention. 
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1.  Introduction 

Those subjects whose employment has physical 
demands present more frequently injuries than others. 
The musculoskeletal disorders are the most common 
among these injuries [3]. These disorders have been 
an important cause for work ability decrease among 
workers [8]. The agricultural sector activities include 
tasks with important physical demands that may have 
a negative impact in the workers health [7].  

The aim of this study was to evaluate the presence 
of musculoskeletal symptoms and its association with 
the work ability in agricultural machinery operators.  

2. Materials and Methods 

2.1. Study description 

This is a cross-sectional population-based study 
about the musculoskeletal symptoms and work abil-

ity among agricultural machinery operators in a Bra-
zilian sugar and ethanol industry. 

2.2. Subjects and Ethical Aspects 

The study included 204 machinery operators and 
the response rate was 89.87%. All the selected opera-
tors satisfied the following criteria: (i) Be working in 
data collection period; (ii) minimum agricultural ma-
chinery operating experience of 1 year; (iii) mini-
mum education of 8 years; (iv) to accept participate 
of the study. The research project of this study was 
approved by the ethics committee from the Federal 
University of Sao Carlos, protocol number 400/2009 
and written informed consent was obtained from each 
subject. 

2.3. Data Collection 

Data were collected by self-administered ques-
tionnaire, on demographics, work and lifestyle char-
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acteristics. In addition, were included the Work Abil-
ity Index and the Nordic Musculoskeletal Symptoms 
questionnaires.  

2.3.1. The Work Ability Index (WAI) 
The WAI is a self-administered questionnaire used 

in clinical occupational health and research to asses 
work ability during health examinations and work-
place surveys [4]. This instrument was developed by 
the Finnish Institute of Occupational Health and aims 
to: identify early work ability decline, carry on the 
preventive measures and rehabilitation effects, and to 
assess the work disability. It has been used in studies 
of various countries than Finland [4]. The Brazilian 
version was translated in 2005 [12] and was based on 
English version of 1998 [11].  

2.3.2. The Nordic Musculoskeletal Questionnaire 
This questionnaire evaluates presence of muscu-

loskeletal disorders in the population studied and the 
part of human body affected [1,5]. This is an interna-
tionally respected instrument with an ergonomic ap-
proach. It is considered for simple application, and 
understanding [1,5]. It consists of questions regard-
ing parts of the human body that correspond to nine 
anatomical areas, marked on illustration of the hu-
man body seen from behind [5]. The interviewee 
answer yes or no for questions about: annual and 
weekly prevalence; functional incapacity; and search 
for medical assistance in the last 12 months [1]. 

2.4. Data Analysis 

Data were analyzed using R: A language and envi-
ronment for statistical computing (version.2.5.1). For 
the analysis of association about categorical variables 
used the chi-square or Fisher test. An univariate lo-
gistic regression analysis was performed to identify 
factors associated with the presence of musculoskele-
tal symptoms in the last 12 months. 

In this analysis, the presence of musculoskeletal 
symptoms was the dependent variable. The independ-
ent variables were: WAI score (<37 X �37 points), age 
(<35 X �35 years) and (<45 X �45 years), education (<8 
X �8 years) and physical activities (yes/no). The re-
sults were considered significant when p-values � 0.05. 

3. Results 

The mean age of the machinery operators was 32.3 
years. The average duration of work at the institution 
was 5.4 years. Considering at least one body part, the 

musculoskeletal symptoms presence over the past 12 
months was reported by 47.1% of the workers. Those 
body parts affected are represented in the Figure 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1. Musculoskeletal symptoms of the machinery operators 
regarding body parts (n= 204) 

 
The work ability was significantly correlated to the 

presence of musculoskeletal symptoms. Those sub-
jects who presented work ability index <37 points, 
87.5% reported some kind of musculoskeletal symp-
tom. These data are presented in Table 1 

The univariate logistic regression analysis showed 
that the WAI was related to musculoskeletal symp-
toms (Table 2). 

4. Discussion 

The frequency of musculoskeletal symptoms in the 
last 12 months was not as high as pointed out by other 
studies [6] but the fact that 47.1% of the operators has 
reported these symptoms may be significant, as they 
working time in the institution and age of them are 
relatively low compared with the working time and 
age of the others studies observed. The healthy 
worker effect [10] also should be a factor to be taken 
into account. 

Regarding work ability and musculoskeletal symp-
toms, the shoulders, wrists and hands body parts 
symptoms were associated with work ability, however 
them had not been the most frequently body parts 
reported by the machinery operators. This may mean 
that these body parts when affected; they are those 
most disabling for the performance of tasks related to 
agricultural machinery occupation. This corroborates 
what was reported by researchers [2] that argue those 
musculoskeletal symptoms in other body parts be-
yond lower back has not been enough attention. 

The univariate logistic regression analysis about 
the presence of musculoskeletal symptoms and work 
ability confirm what was found in other study [9] in 
which WAI is strongly associated with issues of 
health status.  
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Table 1 
Work ability of machinery operators according musculoskeletal symptoms in general and in specific body parts at the last 12 months 

                        Work Ability   
           <37       �37 Total 

Variable Category 

n % N % n 

P Valuea 

Yes 7 7.3 89 92.7 96 Musculoskeletal Symptoms  
in general No 1 1.0 107 99.0 108 

0.0200 

Yes 3 10.3 26 89.7 29 Neck 
No 5 2.9 170 97.1 175 

0.0884 

Yes 3 17.6 14 82.4 17 Shoulders 
No 5 2.7 182 97.3 187 

0.0209 

Yes 2 6.3 30 93.8 32 Upper back 
No 6 3.5 166 96.5 172 

0.6140 

Elbows Yes 0 - 2 100.0 2 
 No 8 4.0 194 96.0 202 

ns 

Yes 3 23.1 10 76.9 13 Wrists/ Hands 
No 5 2.6 186 97.4 191 

0.0095 

Lower back Yes 1 3.6 27 96.4 28 
 No 7 4.0 169 96.0 176 

ns 

Hips/Thighs Yes 1 10.0 9 90.0 10 
 No 7 3.6 187 96.4 194 

0.3359 

Knees Yes 1 3.4 28 96.6 29 
 No 7 4.0 168 96.0 175 

ns 

Ankles/feet Yes 2 9.5 19 90.5 21 
 No 6 3.3 177 96.7 183 

0.1935 

a Exact Fisher’s test     

Table 2 
Univariate Logistic Regression analysis of the age, physical activi-
ties, education and work ability index in relation to presence of 
musculoskeletal symptoms in the last 12 months 
Variable P-valor ORa 95% CIb  
Age (<45 x �45 years) 0.1095 2.6896 0.8006 ; 9.0355 

Age (<35 x �35 years) 0.398 0.7793 0.4372 ; 1.3891 

Physical activity (yes x no) 0.1085 1.5759 0.9042 ; 2.7465 

Education (<8 x �8 years) 0.431 0.7954 0.4496 ; 1.4069 

WAI (<37 x �37points) 0.0483 0.1188 0.0143 ; 0.9841 
a OR = Odds Ration               b 95% CI = 95% Confidence Interval 

5. Conclusion 

Considering the relationship between work ability 
and musculoskeletal symptoms it is recommended 
that measures to promote and improve the work abil-
ity are designed and deployed based on 
musculoskeletal disorders prevention. 
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