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Abstract

Introduction: Complaints and musculoskeletal discomforts are common manifestations of individuals affec-
ted by work-related disorders (WRMD), and the influence of individual and/or psychosocial risk factors may 
play a significant role in WRMD development. Objective: To evaluate and to compare work engagement 
(WE) and ratings of perceived exertion (RPE) and to assess the association between indexes of WE and RPE 
among healthcare workers. Materials and methods: Seventeen female subjects (36 ± 11 years, 1.58 ± 0.06 
m and 59 ± 9 kg) participated, all officially employed on a nonprofit agency. The Nordic Questionnaire was  
used to evaluate musculoskeletal complaints and the Borg Scale used to evaluate the RPE. The Utrecht Work 
Engagement Scale quantified WE (vigor, dedication and absorption domains). Participants were divided 
into two groups, according to their sectors: healthcare clinics and institution for the elderly. The indepen-
dent student t test was used to verify differences between groups and the chi-square test to verify associa-
tions between variables. Results: All subjects reported musculoskeletal complaints, mainly in the low back 
(58%). RPE did not differ between groups, while in the vigor, it was found a significant statistically difference
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(p = 0.035). An association between RPE and vigor and RPE and dedication was establish (p = 0.02 and p = 0.036, 
respectively). Conclusion: The association between WE and RPE suggests that workers with lower indexes of 
vigor and dedication may perceive greater physical demand, which can be imposed by work demands. 

 [P]

Keywords: Ergonomics. Physical exertion. Quality of life. Workplace. 
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Resumo

Introdução: Queixas e desconforto musculoesquelético são manifestações comuns de indivíduos afetados 
por doenças relacionadas ao trabalho (DORT), e a in luência de fatores individuais e ou fatores de risco 
psicossociais podem desempenhar um papel signi icativo no desenvolvimento das DORT. Objetivo: Avaliar 
o compromisso com o trabalho (CT) e o esforço percebido (RPE), além de avaliar a associação entre os ín-
dices de CT e RPE entre trabalhadores da área da saúde. Materiais e métodos: Participaram 17 mulheres 
(36 ± 11 anos, 1,58 ± 0.06 m e 59 ± 9 kg), funcionárias registradas de uma entidade bene icente. Foram 
utilizados o Questionário Nórdico de Sintomas e a escala de Borg para avaliar, respectivamente, as queixas 
de desconforto musculoesquelético e o esforço percebido. A escala de compromisso com o trabalho (Utrecht 
Work Engagement Scale) quanti icou o CT (domínios vigor, dedicação e interesse). Os participantes foram 
divididos em dois grupos, baseado em seus setores: clínicas e instituição de idosos. O teste t de Student para 
amostras independentes foi aplicado para veri icar diferenças entre grupos e o teste Qui-quadrado para 
veri icar associações entre as variáveis. Resultados: Todos os participantes relataram desconforto mus-
culoesquelético, principalmente na coluna lombar (58%). O RPE não apresentou diferença entre grupos, 
enquanto o vigor apresentou diferença signi icante (p = 0,035). Foi encontrada associação entre RPE e vigor 
entre RPE e dedicação (p = 0,02 e p = 0,036, respectivamente). Conclusão: A associação entre o CT e o RPE 
sugere que trabalhadores com baixos índices de vigor tendem a perceber maior demanda ísica, a qual pode 
ser imposta por diferentes processos de trabalho.

 [K]

Palavras-chave: Ergonomia. Esforço ísico. Qualidade de vida. Local de trabalho.

Introduction

Work-related musculoskeletal disorders are not 
job-specific and affect workers in a wide variety of 
occupations. These disorders usually take months or 
even years to develop and are a major cause of lost 
time from work, compensation claims and health care 
costs (1), and can result in pain, loss of functional 
capacity and work disability. Furthermore, work re-
lated musculoskeletal disorders have a multifactorial 
etiology, including physical, organizational and indi-
vidual factors and can correspond to an assortment 
of clinical diagnoses (2).

Complaints and musculoskeletal discomforts are 
common manifestations of individuals affected by work-
related disorders (3). In this sense, Borg (4) states that 
the degree of physical effort exerted during work is of 
interest to ergonomics professionals, considering that it 
is important to understand the effect of workplace and 
occupational activities on performance, work capac-
ity and health. Walsh et al. (5) affirms that use instru-
ments that provide information about functional de icit 

has become necessary, considering the great impact 
of work-related musculoskeletal disorders on work-
ers’ abilities and health. Moreover, Hughes (6) suggest 
that the influence of individual and/or psychosocial 
risk factors may play a significant role in work-related 
musculoskeletal disorders development. In this sense, 
perceived exertion could be a useful index of workload 
and subjective experience of both time load and mental 
effort load (6). For instance, Raffone et al. (7) attributed 
the high prevalence of injuries in nursing to the fact 
that musculoskeletal diseases were higher in groups of 
employees with reduced work capacity due to condi-
tions of both physical and emotional overload during 
the performance of their tasks.

The subjective perceptions of workers about job de-
mands as a result of the physical characteristics of the 
load, the environment, their personality and previous 
experiences have been termed work-related psycho-
physical factors. According to Schaufeli et al. (8), the 
commitment or engagement to work is a psychomet-
ric variable that has been the focus of several studies 
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The study protocol was approved by the institutional 
review board (protocol n. 1658/2010), and all subjects 
gave informed consent before participation.

Musculoskeletal symptoms

In order to record musculoskeletal symptoms related 
to work, a validated version of the Nordic Questionnaire 
was applied (11, 12). The questionnaire was adapted 
using structured and semi-structured questions that 
addressed personal data and musculoskeletal work-
related symptoms from the past 12 months and the 
previous week. A body diagram (Figure 1) was used, 
and all participants were instructed to point out one 
or more body regions in which discomfort was present. 
The visual analog scale (VAS) was applied in order to 
quantify the magnitude of musculoskeletal discomfort. 
For the VAS, participants selected one body region that 
was, in their opinion, the most affected, and marked a 
point that best represented the intensity of discomfort 
in a line with exactly 10 cm (0 being no pain and 10 the 
worst pain ever). The VAS was measured in centimeters 
(cm), considering the demarcation of each individual.

Perceived exertion

Ratings of perceived exertion were measured with 
the Borg RPE Scale5, based on the physical demands of 
their characteristic working processes. RPE scores can 
vary from 6 (“no exertion at all”) to 20 (“maximum ef-
fort”), which represents workers’ physical effort during 
the performance of their occupational activities. Verbal 
anchors are provided in order to standardize for com-
parison across individuals and tasks.

Work engagement

Work engagement and individual notions of commit-
ment to work were evaluated according to the Utrecht 
Work Engagement Scale (UWES) (9). The total score is 
computed by summing the score for each sub-category: 
(i) vigor, characterized by high levels of energy and per-
sistence during work even tough difficulties are present; 
(ii) dedication, characterized by a significant involve-
ment with the work, i.e., pride, enthusiasm and sense 
of challenge from the activities; and (iii) absorption, 
characterized by full concentration on the job. Higher 

because it can provide important information about 
human capability, especially workplace performance. 
Therefore, the work engagement as adopted in the con-
text of the present study was determined by Schaufeli 
and Bakker (9) as “a state of mind related to work, which 
is positive and satisfactory, marked by vigor, dedication 
and absorption during the performance of occupational 
activities”.

It is important to point out that organizational 
and psychosocial factors play an important role in the 
genesis and evolution of musculoskeletal complaints 
(10), and that the interaction between cognitive and 
physical factors must be integrated into an ergonomic 
evaluation so that global and effective preventive ac-
tions are promoted in the occupational environment. 
The aim of the present study, therefore, was to evalu-
ate and to compare work engagement and ratings 
of perceived exertion (RPE) between two groups of 
healthcare workers directly involved with users of the 
health system of a nonprofit agency. The secondary 
aims were to determine the association between the 
domains of work engagement (vigor, dedication and 
absorption) and RPE during occupational activities 
performed by these healthcare workers; and to char-
acterize the musculoskeletal symptoms.

Materials and methods

Participants

A convenience sample of seventeen healthy fe-
male subjects (36 ± 11 years, 1.58 ± 0.06 m and 59 
± 9 kg) was recruited to participate in the study. All 
workers were employed in two healthcare centers 
of a nonprofit agency. Due to limited staff in the ana-
lyzed sectors, the sample size was restricted. Subjects 
were included if they presented (i) at least one year 
of occupational experience; (ii) if they were official 
regular employees of the institution; and (iii) at least 
18 years old. Subjects were excluded if they presented 
orthopedic problems in the preceding six months and 
if they didn’t want to participate.

Group division was according to work sector. During 
the study, the nonprofit agency ran two healthcare clin-
ics and one institution for the elderly. Thus, two groups 
were formed: (i) healthcare clinics (n = 9) (HC) and (ii) 
institution for the elderly (n = 8) (IE), whose job descrip-
tions were both characterized by daily client support. 
All of the studied employees had a 6 to 8 hour workday. 
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week. In respect to VAS values, participants presented a 
mean intensity of 8 ± 2 cm. Considering group division, 
subjects from HC presented a mean VAS of 7.3 ± 1.5 cm. 
For the IE, the mean VAS was 7.8 ± 2.0 cm. There was 
no significant differences between IE and HC (p = 0.6).

Findings related to the distribution of RPE as mea-
sured by the Borg scale demonstrated that mean RPE 
ratings of the HC group was 12 ± 1 (classified between 
“light” and “somewhat hard”). On the other hand, 
workers from the IE reported a higher mean RPE 
value of 14 ± 2 (classified between “somewhat hard” 

scores indicate a better classification of work engage-
ment, which can analyzed numerically or be verbally 
expressed as very low, low, regular, high or very high, 
as determined by the final score.

Occupational activities

Although the activities performed by the two groups 
differed, they can both be characterized by daily contact 
with clients and patients of their respective institution. 
Activities performed at the healthcare clinic included 
daily public support and the scheduling of medical and 
dental care. This group of workers was composed of 
administrative technicians, who performed their activi-
ties in a seated posture for prolonged periods: filling 
out forms, organizing archives and structuring the daily 
health assistance schedule. Workers from the institution 
for the elderly were nurses and technicians, responsible 
for elderly residents. Their activities included daily hy-
giene care, feeding and drug administration, measuring 
vital signs, manual handling of dependent patients and 
bed/wheelchair transferences. 

Data analysis

Data was expressed by mean and standard devia-
tion because of its normal distribution, as verified by 
the Shapiro-Wilk test. Musculoskeletal symptoms were 
analyzed descriptively. Subjects were divided into two 
groups: (i) health clinics (HC) and (ii) institution for the 
elderly (IE); between-group comparisons were ana-
lyzed using the student t test for independent samples 
in order to verify differences between RPE and work 
engagement. The association between RPE and work 
engagement was investigated by the chi-square test. 
The Statistical Package for Social Sciences (SPSS) soft-
ware version 13.0 was used for statistical analysis, with 
significance set at 5% (p < 0.05).

Results

With respect to musculoskeletal symptoms, all sub-
jects reported work-related complaints in several body 
regions during the previous 12 months as well as the 
previous week (Figure 1). The highest frequency of re-
sponse was related to the low back, with a prevalence 
of 58% for both the past 12 months as for the previous 

Head (17%)

Low back 
(17%)

Lower limbs 
(17%)

Shoulders
 (17%)

Figure 1 - Frequencies of musculoskeletal symptoms for the 
past 12 months and the previous week 

Source: Research data. 

Note: Frequencies represent total responses, considering that work-

ers indicated more than one anatomic region.
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WRMD is one of the bases for wider and more ef-
fective ergonomic interventions for musculoskeletal 
injury prevention (13), and might explain these find-
ings. In fact, occupational activities performed during 
prolonged sitting, as observed in HC, may have an 
important influence on the genesis of occupational 
low back pain, especially if associated with asymmet-
rical and static postures (13, 14). Considering that the 
clients of the IE group were elderly permanent resi-
dents, a daily routine of situations involving physi-
cal and mental stress came into play. Factors such 
as patient handling (15) and lack of rest (16) could 
explain the high rates of complaints recorded among 
IE workers. The application of the biopsychossocial 
model of illness to the context of occupational low 
back pain should also be considered (17), as well as 
factors such as motivation and anxiety, which would 
facilitate an overview of healthcare work processes 
in ergonomics analysis and interventions, and should 
be addressed in future studies.

Regarding RPE, the absence of intergroup differ-
ence confirmed that the job functions, despite differ-
ing circumstances and demands, produced the same 
perception of physical overload, which should be in-
terpreted as an important risky condition. This fact 
might be supported by the study of Sengupta and Das 
(18), which evaluated normal, maximum and extreme 
workspaces for light manipulative tasks and demon-
strated that even a simple variable as reach distance 
played a significant role on worker physiological cost 
and, consequently, on occupational hazards. Also,
Liu et al. (19) demonstrated that simple mental tasks, 
such as serial subtractions, can impose higher blood 
pressure and higher vascular resistance.

Considering that activities performed by work-
ers in our study also encompassed manipulative 
and mental tasks, the same perception of physical 

and “hard”). However, differences between groups 
were not statistically significant (p = 0.17). 

Table 1 presents findings related to scores from 
work engagement of HC and IE. Work engagement 
presented significant differences between groups in 
the vigor domain. When compared to HC workers, 
workers from the IE presented statistically higher 
indices of vigor (p = 0.035). Dedication and absorp-
tion were the same for both groups (p = 0.06 and
p = 0.67, respectively).

There was a significant association found in the 
present study for RPE and vigor domain (χ2 = 7.43;
p = 0.02) and RPE and dedication domain (χ2 = 10.28; 
p = 0.036). The absorption domain of work engage-
ment did not present any significant association with 
RPE (χ2 = 2.47; p = 0.3).

Discussion

The purpose of this study was twofold: first, to 
determine whether work engagement and perceived 
exertion were different between healthcare workers 
of a nonprofit agency; second, to determine if work 
engagement was associated with RPE measurements 
between these healthcare workers. RPE did not dif-
fer between groups, and the main finding was that 
workers’ vigor and dedication presented a significant 
association with perceived exertion. Some arguments 
will be presented to explain these results.

The high prevalence of complaints and discomfort 
found in our study, mainly associated with the low 
back, and the high intensity of discomfort demon-
strated by VAS measures, can be explained by the 
risk factors presented in the occupations analyzed. 
Even though physical variables such as posture or 
inadequate furniture were not the focus of our study, 
recognizing their role as important risk factors for 

Table 1 - Mean scores (and respective nominal classifications) from work engagement (UWES) for Health Clinics (HC) and 
Institution for the Elderly (IE) (mean ± standard deviation)

HC Classification IE Classification p

Vigor 4.31 ± 0.36 Average 5.03 ± 0.75 High 0.035*

Dedication 3.58 ± 0.74 Average 4.90 ± 1.24 Average 0.06

Absorption 4.17 ± 0.76 Average 3.97 ± 0.72 Average 0.70

Legend: * = significant difference.

Source: Research data. 
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A limitation of the study is the small sample size. 
As mentioned above, the use of a larger sample was 
impeded by the limited staff size in the analyzed 
healthcare settings. It is worthy of note that for 
studies involving evaluations of real strategies and 
demands in the workplace, a low subject number is 
a inevitable limitation, mostly due to staff reductions 
or financial problems, which have occurred in both 
industrial and service sectors of several companies 
and institutions. Nonetheless, as our study focused 
on healthcare work processes, the generalization 
of our findings to other professional environments 
where there are similar functions and features could 
be considered.

Conclusion

The present study indicated that perceived exer-
tion did not differ between groups of healthcare work-
ers, even though some occupational activities were 
distinct. Findings also suggest that the study of work 
engagement and RPE should be included as important 
variables of a wider analysis of ergonomics, consid-
ering that workers with lower vigor and dedication 
scores may report higher ratings of physical demand 
imposed by their functions and inherent demands.
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