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ABSTRACT 

BACKGROUND AND OBJECTIVES: The hospital environ-
ment is considered to be unhealthy, and, moreover, the work 
performed by nursing professionals presents several risk factors 
for the development of pain. In this sense, the present study aims 
to analyze the musculoskeletal disorders in the nursing team and 
to correlate with the level of physical activity, anthropometric 
characteristics and the professional profile at the University Hos-
pital in Petrolina, Pernambuco. 
METHODS: This was a cross-sectional study with 143 nurs-
ing professionals, of which 122 were female (37±7 years) and 21 
were male (33±6 years). The individuals answered the Interna-
tional Physical Activity Questionnaire and the Nordic Musculo-
skeletal Questionnaire. 
RESULTS: Pain was reported in 77 volunteers, which corresponds 
to 53.8% of the sample. In 35 (24.4%) volunteers there was the 
presence of musculoskeletal disorders in more than one body seg-
ment. Regarding pain distribution by body segment, the higher 
prevalence’s were observed in the lumbar region and the knees, both 
with 17.4%. In addition, there were associations between being 
male and pain in the elbows (PR=5.5, 95% CI: 1.1, 25.5, p=0.028) 
and ankles (PR=5.1, 95% CI: 1.3; 19.2, p=0.016), and pain and 
physical inactivity for the elbow segments (PR=3.4, 95% CI: 1.1, 
10.3, p=0.027) and knees (PR=2.4, 95% CI: 1.1, 5.0, p=0.021). 
CONCLUSION: It can be noticed that the prevalence of pain 
in the team of professionals analyzed was high and that the risk 
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factors, such as physical inactivity and being male were associat-
ed with a greater onset of musculoskeletal disorders.
Keywords: Cumulative trauma disorders, Occupational health, Pain. 

RESUMO

JUSTIFICATIVA E OBJETIVOS: O ambiente hospitalar é 
considerado como insalubre, além disso, a atividade laboral de-
sempenhada pelos profissionais de enfermagem apresenta diver-
sos fatores de risco para o desenvolvimento de dor. Nesse sen-
tido, o presente estudo teve por objetivo analisar os distúrbios 
musculoesqueléticos na equipe de enfermagem e correlacionar 
com o nível de atividade física, características antropométricas 
e o perfil profissional no Hospital Universitário em Petrolina, 
Pernambuco. 
MÉTODOS: Trata-se de um estudo transversal, com 143 profis-
sionais de enfermagem, sendo 122 do sexo feminino (37±7 anos) 
e 21 do sexo masculino (33±6 anos). Os indivíduos responderam 
aos questionários Internacional de Atividade Física e ao Nórdico 
de Sintomas Osteomusculares. 
RESULTADOS: Foi constatada a presença de dor em 77 volun-
tários, o que equivale a 53,8% da amostra. Em 35 (24,4%) vo-
luntários houve a presença de distúrbios musculoesqueléticos em 
mais de um segmento corporal. Quanto à distribuição de dor por 
segmento corporal, foram observadas maiores prevalências na re-
gião lombar e nos joelhos, ambas com 17,4%. Além disso, foram 
verificadas associações entre o sexo masculino e dor nos cotove-
los (RP=5,5, IC 95%:1,1;25,5, p=0,028) e tornozelos (RP=5,1, 
IC 95%:1,3;19,2, p=0,016), e dor e inatividade física para os 
segmentos em cotovelos (RP=3,4, IC 95%:1,1;10,3, p=0,027) e 
joelhos (RP= 2,4, IC95%: 1,1; 5,0, p=0,021). 
CONCLUSÃO: Observou-se que a prevalência de dor na equipe 
de profissionais analisada foi elevada, e que fatores de risco como 
a inatividade física e o sexo masculino, foram associados com 
maior surgimento dos distúrbios musculoesqueléticos.
Descritores: Dor, Saúde do Trabalhador, Transtornos traumáti-
cos cumulativos. 

INTRODUCTION

Work-related musculoskeletal disorders (WRMD) are disar-
rangements that affect the muscle structures, tendons, synovi-
al membranes, nerves, fascia, and ligaments, in a combined or 
isolated form, with or without the degeneration of work-related 
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tissues. Currently, the literature adopts the term musculoskeletal 
disorders (MSD) in place of the WRMD expression1. 
MSD is becoming a relevant problem for public health, es-
pecially in industrialized countries, affecting workers in dif-
ferent sectors because they determine a variety of signs and 
symptoms, such as pain, discomfort, the feeling of weight, 
fatigue, paresthesia, movement limitation, among others, that 
may be concurrent or not. Generally, they start insidiously 
and evolve rapidly if there are no changes in the working con-
ditions1,2.
In this sense, it is possible to say that the workspace presents 
several risk factors for the onset of MSD, mainly due to the 
association between inadequate work environment and the 
poor physical conditions of the workers. The hospital envi-
ronment can generate emotional stress and physical injuries 
due to its unhealthy nature with continuous exposure to one 
or more factors that can lead to diseases or illness resulting 
from the very nature of the work and its organization1,3. 
Among health professionals, the nursing staff has a high in-
cidence and prevalence of MSD4,5, due to the demanding 
hospital environment. Generally, the activities performed by 
these workers are directly related to the patient and may re-
quire inappropriate postures; work overload; weightlifting; 
repetitive movements and tension in addition to factors such 
as poor work organization; inadequate equipment and exces-
sive demand for productivity6.
The objective of this study was to analyze MSD in the nursing 
team and to correlate with the level of physical activity (PA), 
anthropometric characteristics and the professional profile at 
the University Hospital (UH) of Petrolina, Pernambuco.
 
METHODS

This is a cross-sectional study. The analyzed population com-
prises professional nurses, and nursing technicians’ employees 
of the Federal University Vale do São Francisco (UNIVASF), 
in the city of Petrolina, Pernambuco. All were invited to par-
ticipate, and the research was carried out with a convenience 
sample of 143 nursing professionals. The inclusion criteria 
were a minimum age of 18 years; the presence of employment 
relationship with at least one month in the UH. The exclusion 
criteria were all subjects who did not meet the requirements 
described or who did not agree to participate in the research.
Demographic and anthropometric data were collected, such 
as gender, age, mass, and height. In addition, two evaluation 
tools were applied, the Nordic Musculoskeletal Questionnaire 
(NMQ), and the International Physical Activity Question-
naire (IPAQ). 
The NMQ was used in its general form that comprises all 
the anatomical area for the evaluation of the major symp-
toms of MSD. 
This instrument was validated in Brazil in 20027 and con-
sists of multiple or binary choices regarding the occurrence 
of symptoms in several anatomical regions in which they are 
more common, according to figure 1. The pain referred to in 
the last seven days was considered for analysis in this study.

Another important factor in evaluating workers is the Physi-
cal Activity Index by IPAQ since the more physically inactive 
the individual, higher the chances to develop certain limita-
tions and comorbidities, including pain9,10. This instrument is 
the result of studies conducted by normative health agencies, 
such as the World Health Organization (WHO) and the de-
sire to unify a questionnaire that could be useful in all world’s 
populations to facilitate research11,12. 
The IPAQ short version was used for the interviews. The 
reference used to evaluate PA was the previous week. Thus, 
a set of questions was asked related to the frequency and du-
ration of moderate, vigorous PA, and walking. The adopted 
evaluation system categorized the participants as very active; 
a) active; insufficiently active; b) insufficiently active, and 
sedentary. 
For the data analysis, the volunteers who answered the IPAQ 
were classified into two categories: active - representing the 
participants who obtained results as “very active” or “active”; 
and insufficiently active - the population that obtained results 
as “insufficiently active a” and “insufficiently active b” at the 
PA level. The individuals classified as sedentary were excluded 
from the study because they represented a tiny sample in re-
lation to the others.
The research was approved by the Ethics and Research Com-
mittee of UNIVASF (Opinion 1386029). All participants 
were aware of the research objectives and signed the Free and 
Informed Consent Term (FICT).

Statistical analysis
The data was processed in the Microsoft Excel software and ana-
lyzed using the Statistical Package for the Social Sciences (SPSS) 

Figure 1. Anatomic regions investigated by the Nordic Musculoskele-
tal Questionnaire8
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program, version 22.0. The descriptive results were explored by 
the mean, standard deviation; absolute and relative frequencies. 
The Student’s t-test was used for the comparison between the two 
groups. The prevalence ratios were used in the adjusted analysis, 
as a measure of association, estimated by the Poisson regression, 
with adjustment for a robust variance. Those that had a p<0.05 
were associated with the outcome studied. 
 
RESULTS

The study population consisted of 374 nursing professionals. Of 
these, 143 professionals participated in the present study, being 
26 nurses (18.2%) and 117 nursing technicians (81.8%). Of the 
total number of volunteers, 122 (85.3%) were female, and 21 
(14.7%) were male. Table 1 shows the characteristics of the pro-
fessionals evaluated.
Regarding the level of PA referred to in the IPAQ, according to 
the categorization adopted in the present study, 74 individuals 
(51.8%) were classified as “active” and 69 (48.2%) as “insuffi-
ciently active”.
The pain was reported in 77 volunteers, equivalent to 53.8% 
of the sample. Of these, 15 are nurses (57.6%), and 62 are 
nursing technicians (52.9%). Overall, 35 (24.4%) volunteers 
reported pain in more than one body segment. Table 2 shows 
the prevalence of pain by body segments. The MSD complaints 
were distributed as follows: lumbar region and knees (17.4%) 
each; neck and shoulders (13.2%) each; chest region (11.1%); 
wrist and hand (9.7%); ankle and foot (8.3%); thigh (7.6%) 
and elbow (2%).
Table 3 shows the association between the pain outcome and the 
independent variables studied, with the adjusted values of the 
prevalence ratios obtained with the Poisson regression. The vari-

ables that remained in the final model were gender; function; PA 
level; mass; body mass index (BMI) and age. However, only the 
regressions that obtained statistically significant results (p≤0.05) 
are presented.
 
DISCUSSION

Low back pain was the most prevalent in this study, corrobo-
rating some findings in the literature13-15. Other body segments 
significantly affected were shoulders and cervical. This can be 
explained by the very nature of the work of the nursing team, 
responsible for most of the direct patient care. It is known that 
activities related directly to patients are often accompanied by 
static postures; anterior torso tilt and asymmetric lifting of loads; 
elements recognized in the literature as risk factors for the devel-
opment of MSD in these regions13. Also, in a recent study with 
nurses in Pakistan, the identified factors that most contributed 
to the development of MSD were working in the same position 
for prolonged periods (93.1%); working in tight spaces (78.6%) 
and handling loads apart from the body (64.1%)16.
In the present study, it was not possible to observe significant dif-
ferences in pain regarding the professional profile. Nursing tech-
nicians had more physical and biomechanical risk factors that 
lead to MSD since they have more direct contact with patient 
demands, such as transfers, personal hygiene, among others16. 
On the other hand, nurses would be more exposed to psycho-
social risk factors and cognitive demand, since they are the ones 
who perform most of the administrative functions of the sector17.
Males had higher prevalence ratios for elbow pain (PR=5.5, 
CI95%:1.1, 25.5) and ankle (PR=5.1, CI95%:1.3, 19.2) in 

Table 1. Anthropometric characteristics of the nursing professionals and nursing technicians of the study

Variables Gender Function

Female Male p-value Nurse Nursing technician p-value

Age (years) 37±7 33±6 0.028 34±7 37±7 0.031

Mass (kg) 65.5±12.5 80±15.6 ≤0.001 66.5±14.9 67.9±13.8 0.631

Height (m) 1.59±0.06 1.71±0.07 ≤0.001 1.62±0.07 1.6±0.08 0.311

Body mass index 25.8±4.7 27.1±4.3 0.253 25±4.1 26.2±4.8 0.211
p: Student’s t-test.

Table 2. Prevalence of pain per body segment in the nursing profes-
sionals of the study

Prevalence of pain

Body segment Absolute frequency Relative frequency (%)

Lower back 25 17.4

Knees 25 17.4

Neck 19 13.2

Shoulders 19 13.2

Chest 16 11.1

Wrist and hand 14 9.7

Ankle and foot 12 8.3

Thigh 11 7.6

Elbow 3 2.0

Table 3. Poisson regression analysis with estimates of prevalence 
ratios and 95% confidence interval of the association between the 
presence of pain in each segment and the independent variables

Body 
segment

Independent variable Adjusted analysis - 
PR CI 95% p-value

Elbow Gender
Female 
Male

5.5 1.0 (1.1-25.5) 0.028

PA level 
Active 
Insufficiently active

 
3.4 1.0 (1.1-10.3) 0.027

Knee PA level 
Active 
Insufficiently active

 
2.4 1.0 (1.1-5.0) 0.021

Ankle Gender
Female 
Male

 
5.1 1.0 (1.3-19.2) 0.016

PR = prevalence ratio PA = physical activity; CI = confidence interval.
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relation to the females. In a survey with Australian nursing stu-
dents, males had a higher prevalence of MSD than females. In 
this population, men were more involved in the manual han-
dling of patients18, possibly exposing them to greater overloads 
in the elbow region. This may explain the higher occurrence 
of pain in this gender, and it is linked to anthropometric and 
cultural factors.
As for ankle pain, it is possible to say that both individual factors 
such as the type of footstep and the BMI, as well as work-re-
lated factors such as working hours and aspect of each sector, 
are relevant for complications19. Many of these factors were not 
analyzed in the present study. However, BMI did not show a 
significant difference between the genders.
Other relevant results in the present study were higher preva-
lence rates of elbow pain (PR:3.4 CI95%:1.1-10.3) and knee 
(PR:2.4 CI95%:1.1-5.0) in individuals who are insufficiently 
active in relation to the active ones.
A recent study20 found an association between decreased muscle 
strength and self-reported pain. Others have shown the benefi-
cial effects of physical exercises to prevent or even reduce pain21-

25. In a clinical trial with industrial technicians in Denmark, 
upper limb muscles endurance was positively associated with 
the prevention and improvement of forearm pain. Physiological 
adaptations due to the forces exerted during the exercises, such 
as the increase in the synthesis of type I collagen in the eccentric 
phase of the movement may be associated with better work per-
formance and lower association with MSD23.
Regarding the knee segment, a three-week aerobic exercise pro-
gram showed a considerable increase in the percentage of CD4+ 

CD28+ cell activation compared to the pre-intervention peri-
od24, thereby reducing the pain and inflammatory conditions 
triggered during work and daily activities25. However, other fac-
tors such as a history of injuries in other joints of the lower limbs 
and a varus alignment are of great importance in predicting the 
risk of MSD in this site26.
Regarding the limitations of the present study, one can high-
light the self-report nature of the research instruments (NMQ 
and IPAQ, mainly), which makes it difficult to rule out the 
possibility of overestimation or underestimation bias. Anoth-
er factor was the cross-sectional character of the study, where 
only associations should be made, not inferring any causality. 
In addition, there were no pain associations with aspects such 
as double work journey; working hours; daily activities; the 
practice of sports; among others, since they were not collect-
ed due to the characteristics of the research instruments and 
proposed objectives. 

CONCLUSION

It can be noticed that in the sample of the evaluated profession-
als, the prevalence of musculoskeletal symptoms was high, sug-
gesting a relationship between these symptoms and the activities 
performed by the nursing professionals. Moreover, some risk 

factors such as physical inactivity and being male were associated 
with increased pain.
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