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Abstract: In the aircraft maintenance industry, most of workers performs manual handling tasks of different materials, varying 
from small objects up to large pieces of the aircraft. It can increase the occurrence of work-related musculoskeletal disorders 
(WMSDs), which are strongly associated with high physical demands required by the task. Moreover, psychosocial demands 
are considered as risk factors for musculoskeletal disorders in both the upper limbs and lumbar spine. Thus, the objective of 
this study was to assess psychosocial indicators among aircraft maintenance workers according to the presence of neck and 
shoulder musculoskeletal symptoms. Eighty workers of an aircraft maintenance company were evaluated (32.69±8.25 years, 
79.8±13.4 kg, 175±7 cm). According to physical examination, 50 workers were classified as asymptomatic (AS – 4.1±3.17 
positive signs) whilst 30 workers were classified as symptomatic (SS – 26.72±11.44 positive signs). AS and SS have shown 
similar profile of demand (p=0.62), control (p=0.66) and social support (p=0.74) according to the Job Content Questionnaire. 
However, the groups are different when considering work engagement variables. In general, SS have higher scores than AS 
(p<0.05).   

Keywords: Physical therapy; prevention; ergonomics; WRMD; aviation. 

1.  Introduction 

In the aircraft maintenance industry, most of 
workers performs manual handling tasks according 
to working demand, leading to a typical imbalance 
between the imposed load and their functional ca-
pacity [8, 16]. These features can increase the occur-
rence of musculoskeletal disorders (MSDs), which 
are strongly associated with high physical demands 
required by the task [18].  

Moreover, psychosocial demands are considered 
as risk factors for musculoskeletal disorders in both 
the upper limbs and lumbar spine [15, 18].  How-
ever, studies focusing on the aircraft maintenance 
industry and workers’ psychosocial conditions are 
scarce and impair the adoption of preventive meas-
ures. Thus, the objective of this study was to assess 
psychosocial indicators among aircraft maintenance 

workers according to presence of neck and shoulder 
musculoskeletal symptoms. 

2. Methods 

Eighty workers of an aircraft maintenance com-
pany were evaluated (32.69±8.25 years, 79.8±13.4 
kg, 175±7 cm). The tasks performed by these work-
ers are mainly related to manual material handling 
(varying from small objects to large pieces of the 
aircraft). They also do some computer work, which 
occurs during shorts periods of time all over the 
journey. In order to evaluate shoulder and neck 
symptoms a standardized physical examination was 
carried out [6]. Even though this protocol has been 
used to assess the whole upper limb, we have fo-
cused on shoulders and neck. Subjects with 11 or 
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more positive items were classified as symptomatic 
while subjects with less than 11 positive items were 
labelled as asymptomatic. Psychosocial indicators 
were based on the Brazilian version of the Job Con-
tent Questionnaire (JCQ) [10] and Utrecht Work 
Engagement Scale (UWES) [17]. Results were com-
pared between asymptomatic and symptomatic sub-
jects through Chi-Square and Mann Whitney (num-
ber of positive items of the physical examination, 
raw JCQ and UWES scores) tests. All tests were run 
in Statistica (v. 7.2) software with alfa level set at 
0.05. 

3. Results 
 According to the physical examination, 50 work-

ers were classified as asymptomatic (AS – 4.1±3.17 
positive signs) whilst 30 workers have presented 
more than 11 positive signs in the physical assess-
ment of neck and shoulders (symptomatic subjects, 
SS – 26.72±11.44 positive signs). The number of 
positive signs was significantly different between 
AS and SS (p=0.000). AS and SS have shown simi-
lar profile of demand (p=0.62), control (p=0.66) and 
social support (p=0.74) according to the JCQ (see 
Table 1). However, the groups are different when 
considering work engagement variables (40% of AS 
were classified with high engagement while 60% of 
SS have high level of engagement).  These results 
are demonstrated in Table 2. 

 
Table 1. JCQ data among asymptomatic (AS) and symptomatic (SS) workers: raw data, percentages of 
each level (high and low) for demand, control and social support, and p-value of statistical comparisons. 

 

 

 

 

 

 

 

 

Table 2. UWES data among asymptomatic (AS) and symptomatic (SS) workers: raw scores, percentages of each level (very low, low, mean, 
high and very high) for vigor, dedication, absorption and engagement domains, and p-value for statistical comparisons. 

JCQ AS (%) SS (%) p-value 
Demand    
   **Raw score 14.36 14.73 0.62 
   High 60.00 50.00 
   Low 40.00 50.00 0.38 

Control    
   **Raw score 16.42 16.06 0.66 
   High 54.00 53.33 
   Low 46.00 46.67 0.95 

Social Support    
   **Raw score 19.78 20.13 0.74 
   High 62.00 60.00 
   Low 38.00 40.00 0.86 

Workers’ Profile    
   Active 34.00 30.00 0.71 
   Passive 20.00 20.00 1.00 
   Low strain 20.00 23.33 0.72 

        High strain      26.00      26.67      0.94 
** Raw score is presented as mean value 

UWES    AS (%)      SS (%)       p-value       AS (%)      SS (%) p-value 
Vigor    Absorption    
   **Raw score 4.90 5.42    0.02**    **Raw score 4.40 4.91    0.03** 
   Very low 0.00 0.00 -    Very low 2.00 0.00 0.43 
   Low 10.00 0.00 0.07    Low 4.00 0.00 0.26 
   Mean 20.00 6.67 0.10    Mean 44.00 23.33 0.06 
   High 48.00 46.67 0.90    High 46.00 60.00 0.22 
   Very high 22.00 46.67   0.02*    Very high 4.00 16.67   0.05* 
        
Dedication    Work Engagement    
   **Raw score 4.64 5.05 0.08    **Raw score 4.65 5.13    0.04** 
   Very low 4.00 0.00 0.26    Very low 0.00 0.00 - 
   Low 10.00 3.33 0.27    Low 8.00 0.00 0.11 
   Mean 38.00 20.00 0.09    Mean 30.00 16.67 0.18 
   High 26.00 63.33   0.00*    High 40.00 60.00 0.08 
   Very high 22.00 13.33 0.33    Very high 22.00 23.33 0.89 

* Chi-Squared test, � = 0.05 
** Raw score is presented as mean value, statistical comparison through Mann Whitney test, � = 0.05 
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4. Discussion 

This study evaluated the psychosocial indicators 
among people, with and without neck and upper 
limb symptoms, working on aircraft maintenance 
perform material handling tasks. The results show 
that symptomatic workers have the same profile of 
demand and control as asymptomatic workers. 
However, they are more engaged to the work than 
asymptomatic subjects. It is an interesting result and 
may be related to the presence of both psychosocial 
and biomechanical risk factors. Marras et al. (2000) 
suggested that biomechanical factors, when present, 
overlap the involvement of psychosocial influences 
in the development of low back pain. We may sug-
gest that in the presence of biomechanical risk fac-
tors, subjects that are more involved to their work 
are more exposed to risk factors and, thus, more 
susceptible to the development of musculoskeletal 
symptoms and disorders. Even though this theory 
has been suggested considering the low back pain, 
the lifting of heavy loads, awkward postures and 
repetitive effort are also related with disabling 
shoulder pain [4]. There is a vast literature that 
demonstrates the risks for the development of 
musculoskeletal disorders present in manual 
handling [11, 1, 7, 16, 18, 14 ,13, 2]. Kemp et al. 
(2010) evaluated handling tasks among civilian and 
military U.S. Air Force (USAF). They observed that 
the handling of aircraft components, boxes and 
furniture were associated with injuries (prevalence 
of 33%) and a high number of absenteeism. 

Some studies show that psychosocial factors such 
as low commitment, low job satisfaction, poor social 
support, low demand and low decision-making are 
associated with the development of musculoskeletal 
disorders [5, 9]. Therefore, when evaluating 
engagement it is important to consider that the 
greater the engagement, the lower the risk for 
musculoskeletal disorders. On the other hand, when 
the engagement is associated with the high need for 
approval, the risk for musculoskeletal disorders is 
increased [3]. It shows the importance of exploring 
the social context of psychosocial aspects in future 
studies involving this population.  

 In order to achieve more conclusive results, stud-
ies involving the evaluation of biomechanical risk 
factors as well as physical exposure of workers are 
necessary. Moreover, the complex interaction be-
tween psychosocial demand of the aviation sector 
and musculoskeletal disorders must be investigated. 
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