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ABSTRACT Submitted: 08 April 2023
Objectives: To analyze the prevalence and the factors associated with musculoskeletal complaints (i.e., pain and discomfort) in nurse Approved: 04 April 2023
technicians and assistants. Methods: This is a study comprising 61 records of female workers from a private company database. Twelve Published: 16 September 2024
personal, occupational, clinical, and psychosocial covariates were evaluated. The study's outcomes were musculoskeletal complaints in nine
body regions during the last 12 months. The multivariable analysis model evaluated the independent relationship between the potential
exposure factors and the musculoskeletal complaints. Results: The prevalence of musculoskeletal complaints was 86.9% in one body region
and 73.8% in more than one body region. The body regions with the highest prevalence were the lower back, shoulder, upper back, and
neck. The adjusted logistic regression model revealed an association between musculoskeletal neck complaints and no breaks at work,
shoulders complaints and overweight or obesity, wrists/hands complaints and workday > 8 hours, upper back complaints and feeling
frequent tiredness, and between hips/thighs complaints and mental stress. Conclusions: An elevated prevalence of musculoskeletal
complaints was evidenced in the participants. Personal, occupational, clinical, and psychosocial characteristics were associated with
musculoskeletal complaints during the last 12 months in female nurse technicians and nurse assistants.
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RESUM
Ob?;ivcg: Analisar a prevaléncia e os fatores associados as queixas musculoesqueléticas (ou seja, dor e desconforto) em técnicos e
auxiliares de enfermagem. Métodos: Trata-se de um estudo composto por 61 registros de trabalhadoras de um banco de dados de uma
empresa privada. Doze covariaveis pessoais, ocupacionais, clinicas e psicossociais foram avaliadas. Os resultados do estudo foram queixas
musculoesqueléticas em nove regides do corpo durante os Ultimos 12 meses. O modelo de analise multivaridvel avaliou a relagdo
independente entre os potenciais fatores de exposicdo e as queixas musculoesqueléticas. Resultados: A prevaléncia de queixas
musculoesqueléticas foi de 86,9% em uma regido do corpo e 73,8% em mais de uma regido do corpo. As regides do corpo com as maiores
prevaléncias foram a regido lombar, ombro, parte superior das costas e pescogo. O modelo de regressdo logistica ajustado revelou
associagdo entre queixas musculoesqueléticas no pescogo e auséncia de pausas no trabalho, queixas nos ombros e sobrepeso ou obesidade,
queixas nos punhos/maos e jornada de trabalho > 8 horas, queixas na regido lombar e sensagdo de cansago frequente e entre queixas nos
quadris/coxas e estresse mental. ConclusGes: Evidenciou-se elevada prevaléncia de queixas musculoesqueléticas nos participantes.
Caracteristicas pessoais, ocupacionais, clinicas e psicossociais foram associadas as queixas musculoesqueléticas nos Ultimos 12 meses em
técnicas e auxiliares de enfermagem.
complaints in the last 12 months (12, 16, 17). This

Introduction population's musculoskeletal disorders have also been
associated with occupational or non-occupational
factors. For instance, psychosocial factors and mental
health problems (18), age, exercise habits, department
type (19), years of experience, nurse-to-patient ratios,
chronic occupational fatigue (20), and burnout (21) are
associated with musculoskeletal pain in nurses. Thus,
knowing the extra-labour risk factors contributing to
musculoskeletal pain or discomfort is crucial for
developing prevention strategies.

Despite several existing studies, most of them
assessed musculoskeletal complaints in a specific region
of the body. Still, few factors associated with
musculoskeletal complaints were verified in the same
survey and mostly do not specify the type of nursing
workers (i.e., nurses, nurse assistants or nurse
technicians). First, nurse technicians and nurse assistants
have different workloads and socioeconomic conditions
than nurses. The effects of these factors may have a
different impact on the health of these professionals. We
found only one study for this specific population (17).
Knowing the factors that specifically impact the health of
nursing assistants and technicians can help in more
specific preventive health actions for these professionals.

In 2017 there were approximately 1.3 billion cases
of musculoskeletal disorders globally, causing 138.7
million disability-adjusted life years and 121.3 thousand
deaths (1). Musculoskeletal disorders have a
multifactorial aetiology as personal characteristics and
psychosocial conditions beyond the physical load (2).
Musculoskeletal disorders have been associated with
occupational exposure in several professions (3-7),
including health professionals (8-10). Investigating
musculoskeletal complaints in  specific  health
professionals, such as the nursing workforce, is essential
to understanding which factors influence these workers'
illnesses and proposing preventive measures.

Musculoskeletal disorders are common health
concerns among nursing workers (11-13) and affect the
nursing workforce (14, 15). The annual prevalence rate of
musculoskeletal complaints in at least one body region
reaches 90% (16). The back, neck, shoulder, wrist and
hand, and ankle and foot are the most frequent
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Besides, analysing musculoskeletal complaints in
different body regions demonstrates an encircling clinical
profile of these professionals. Therefore, this study aimed
to verify the factors associated with musculoskeletal
disorders (i.e., pain and discomfort) in nurse technicians
and nurse assistants. Secondarily, analyse the prevalence
of musculoskeletal pain  and discomfort. We
hypothesized that physical overload and personal and
psychosocial characteristics are associated with
musculoskeletal disorders, as well as a high prevalence
rate among these professionals.

Methods

Study Design

This is an epidemiological retrospective cross-
sectional observational study using a database conducted
according to REporting of studies Conducted using
Observational Routinely-collected Data (RECORD) (22)
approved by the Institutional Faculdade Inspirar Research
Ethics Committee (number: 33691520.0.0000.5221),
following the Declaration of Helsinki for research in
humans. The consent form was waived by the Ethics
Committee because the investigation was a data analysis.

Study Participants

We ascertained data from female nurse technicians
and nurse assistants aged between 19 and 65 years from
a database of a private company specialized in
physiotherapy, ergonomics and occupational health. The
ergonomic evaluation was carried out in hospitals and
clinics in Parana, Brazil, between June 2019 and March
2020. In Brazil, nursing teams comprise registered nurses,
nurse technicians, and nurse assistants. Nurses are
responsible for coordinating the nursing workforce.
Nurse technicians and nurse assistants execute activities
with patients and are exposed to a greater physical
workload. Data from participants with current
occupations of fewer than 12 months were excluded.

Procedures

The database contained information from an
Ergonomic Census questionnaire used to assess of work
exposures and musculoskeletal symptoms. The
Ergonomic Census questionnaire encompasses personal,
occupational, clinical, and psychosocial information, and
the Portuguese version of the Nordic Musculoskeletal
Questionnaire (NMQ) (23, 24). A team of physical
therapists trained in ergonomics received a 2-hour
training on applying the Ergonomic Census questionnaire
to collect data. The requested information was self-
reported individually by each nursing professional. The
completion of all questionnaires was supervised by an
examiner for clarification in case of uncertainties and
lasted approximately 5 to 20 minutes per participant.

Outcome Measures
The study's outcome was musculoskeletal pain or

22

discomfort in the last 12 months. Workers filled in
questions regarding the musculoskeletal pain or
discomfort based on the NMQ “Have you at any time
during the last 12 months had trouble (ache, pain,
discomfort) in neck/shoulders/elbows/writs or
hands/upper back/low back/hips or thighs/knees/ankles
or feet?” The answers are given according to a
dichotomous response (yes/no).

Personal and occupational information

Participants answered personal information such as
age, sex, mass (Kg), height (m) and daily housework.
Occupational information regarding the period in the
current occupation, manual lifting or carrying, pulling and
pushing loads, trunk bent forward or twisted posture
(awkward posture), repetitive movements or posture
arm(s) at or above shoulder (hands over shoulder level),
computer use, no breaks, workday > 8hours and night
work were assessed.

Exposure factors - clinical and psychosocial

Information concerning potential exposure factors
was collected from the Ergonomic Census database.
Clinical information regarding current smokers, daily
alcohol, sedentary lifestyle (no regular physical activity),
sleep time < 6 hours, sleep disorders, and feeling
frequent tiredness were assessed in the questionnaire.
Body mass index was calculated. Also, psychosocial
information regarding monotonous work, mental stress,
anxiety, and dissatisfaction with life was evaluated.

Data Analysis

The study variables were answered by a
dichotomous response (yes/no), except for the period in
the current occupation (“up to 1 year”, “up to 5 years”,
or “more than 5 years”), mental stress (scoring from “0”
— nothing — to “10” — totally), anxiety (scoring from “0” —
nothing — to “10” — totally). Previous studies established
a cut-off point of 5 for the anxiety symptoms (25) and 7
for perceived stress (26). Body mass index (BMI > 24.9
Kg/m2) was dichotomized.

Statistical Analysis

A convenience sample was formed with the total
data in the database. Continuous variables were
presented as mean and standard deviation (SD), and
categorical variables were presented in absolute values
and proportions (%). Missing data were removed from
the analysis. Chi-square test was used to compare the
categorical variables. Potential exposure factors for
musculoskeletal pain were included in a univariate
regression analysis, but variables with floor and ceiling
effects less than 15% (27) were excluded from this
analysis. Multivariable models were elaborated for each
site of musculoskeletal pain during the last 12 months
(dependent variables) and the exposure variables



(independent variables). Variables with p < 0.1 in the
univariate analysis were included in the multivariable
analysis and adjusted to determine which independent
variable best explained the association with the
dependent variables. The results were presented with
the logistic regression analysis, Odds Ratio (OR), its 95%
confidence interval (95%Cl), and the percentage (%) of
variance explained (Nagelkerke R2) for each of the
multivariable analyses. A significance level of less than 5%
(p < 0.05) was considered for all analyses. The statistical
analysis was performed using JASP version 0.12.1.0.

Results

Ninety-five records of female nurse technicians or
nurse assistants from 9 clinics and hospitals were
included. Thirty-nine records with less than 12 months of
current occupation were excluded. A total of 61
guestionnaires were included in the study.

Overall, the mean age was 37.1 (10.3) years. The
sample showed frequent computer use (96.7%),
repetitive movements (96.7%), pulling or pushing loads
(91.8%), manual lifting or carrying (90.2%), trunk bent or
twisted (83.6%), and hands over shoulder level (72.1%). A
small prevalence of current smokers (3.3%) and daily
alcohol (4.9%) was observed. Characteristics of the
sample included are shown in Table 1.

Characteristic Value

Personal Information

Age, years, mean (SD) 37.1(10.3)
Height, m, mean (SD) 1.63(0.1)
Weight, Kg, mean (SD) 69.4 (11.7)
Daily Housework, n (%) 30 (49.2)
Occupational Information

How long current occupation time

Between 1-5, years, n (%) 28 (45.9)
Above 5, years, n (%) 33 (54.1)
Manual lifting or carrying, n (%) 55(90.2)
Pulling or pushing loads, n (%) 56 (91.8)
Trunk bent or twisted, n (%) 51 (83.6)
Hands over shoulder level, n (%) 44 (72.1)
Repetitive movements, n (%) 59 (96.7)
Computer use, n (%) 59 (96.7)
No breaks, n (%) 23 (37.7)
Workday > 8 hours, n (%) 33 (54.1)
Night work 23 (37.7)

Clinical Information

Current smoker, n (%) 2(3.3)
Daily Alcohol, n (%) 3(4.9)
Sedentary lifestyle, n (%) 35 (57.4)
Sleep disorders, n (%) 22 (36.1)
Sleep time < 6 hours, n (%) 28 (45.9)
Feeling frequent tiredness, n (%) 36 (59.0)
BMI, Kg/m?, mean (SD) 26.2 (3.8)
Overweight or obese BMI >24.9, n (%) 34 (55.7)

Psychosocial Information
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Monotonous Works, n (%) 9(14.8)
Mental stress, 0-10, mean (SD) 5.1(2.6)
Mental stress, cutoff > 7, n (%) 16 (26.2)
Anxiety, 0-10, mean (SD) 5.6 (2.8)
Anxiety, cutoff > 5, n (%) 40 (65.6)
Dissatisfaction with life, n (%) 8(13.1)

Continuous variables are expressed in Mean (Standard Deviation) and
categorical variables in Frequency (Percent).

Pain or discomfort during the last 12 months in at
least one body region was reported by 53 (86.9%) of
workers, whereas more than one body region was
reported by 45 (73.8%) of workers. The highest
musculoskeletal pain or discomfort prevalent during the
last 12 months was low back, shoulder, upper back, and
neck, respectively (Figure 1).

Figure 1. Prevalence of musculoskeletal
discomfort during last 12 months (n=61)
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A logistic regression was performed to ascertain the
effects of potential exposure factors on musculoskeletal
pain or discomfort in each body region during the last 12
months. The logistic regression model indicated a
protective association between hips/thighs pain or
discomfort and overweight or obesity (adjusted OR=0.18;
Cl=0.03, 0.94; p=0.042). The logistic regression model
indicated an association between neck pain or discomfort
and no breaks at work (adjusted OR=3.97; CI=1.15, 13.71;
p=0.029), shoulders pain or discomfort and overweight or
obesity (adjusted OR=4.92; Cl=1.49, 16.26; p=0.009),
wrists/hands pain or discomfort and workday > 8 hours
(adjusted OR=3.86; CI=1.02, 14.68; p=0.047), upper back
pain or discomfort and feeling frequent tiredness
(adjusted OR=6.73; Cl=1.98, 22.87; p=0.002), and
between hips/thighs pain or discomfort and mental
stress (adjusted OR=5.83; Cl=1.15, 29.56; p=0.033). There
was no other association between a body region pain
discomfort and an exposure factor. The multivariate
model that best explained pain or discomfort was
developed for the neck in the last 12 months, with a result
of 35% (Nagelkerke R2).

The results of logistic regression adjusted of musculoskeletal pain or discomfort in each body region during the last
12 months to each variable and an explanation by the model (Nagelkerk R?) are presented in Table 2.
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Table 2. Logistic regression results (n=61) — multivariable analyzes

Neck Shoulders Elbows  Wrists/Hands Ub’:’::ir Low back Hips/Thighs Knees Ankles/Feet
Personal
Information

" 0.32

zzlll:ework (o ) ) ) ) : : : :

1.11)
Occupational
Information
Hands over 2.78
shoulder level ) ) ) ) (7 : : : :

10.29)

3.97 2.51 2.89
No breaks (1.15- (0.76- - - - - - - (0.93-

13.71) 8.35) 8.97)
Workday > 8 3.86 (1.02-
hours ) ) ) 14.68) . . ) .
Night work
Clinical
Information
No Regular
Physical - - - - - - - - -
activity
Sleep 1.53 2.11
disorders LN ) ) ) ) (e ) : :

6.36) 6.88)
Sleep time < 6
hours ) ) ) ) ) ) ) ) )
Feeling 3.37 6.73 2.70 2.63
frequent > (1.00- - 4‘266 (86?5_ (1.98- (0.89- - (0.43- -
tiredness 11.42) ' 22.87) 8.21) 16.16)
Overweight or 2.09 4.92 0.18
obese BMI (0.60- (1.49- - - - - (0.03- - -
>24.9 7.27) 16.26) 0.94)
Psychosocial
Information ) ) )
Mental stress, 1.93 5.83 3.11
cutoff27,n (0.44- - - - - - (1.15- (0.71- -
(%) 8.43) 29.56) 13.60)
Anxiety, cutoff 2.62
>5,n (%) (0.61- - - - - - - - -

! 11.34)
2

Nagelkerke R 035 0.29 0.09 021 0.27 0.13 021 0.16 0.08

(%)

Note: variables are expressed in OR (95% IC. Values in bold represent statistically significant difference (p<0.05)

Discussion

We observed an association between personal,
occupational, clinical, and psychosocial characteristics
and musculoskeletal pain or discomfort. A high
prevalence of musculoskeletal pain or discomfort among
nurse technicians and assistants was verified,
emphasizing the spine (i.e., low back, upper back and
neck) and shoulders. Our findings suggest an association
between no breaks and neck complaints, overweight or
obesity and shoulders complaints, workday > 8 hours and
wrists/hands complaints, feeling frequent tiredness and
upper back complaints, and mental stress and hips/thighs
complaints in the last 12 months. In contrast, being
overweight or obese had a protective association with

hips/thighs complaints during the previous 12 months.

These findings highlight the importance of knowledge
about the biopsychosocial nature of musculoskeletal pain
among nurse technicians and assistants.

The homogeneity of the sample (i.e., nurse
assistants or nurse technicians) and a large number of
controlled covariates represent the study's strengths.
Also, applying floor and ceiling effects eliminated
exposure factors prevalent in the sample from the
multivariable analysis. Altogether, these elements can
minimize confounding bias. Finally, this study analyzed
the prevalence of musculoskeletal pain and discomfort in
several body regions, while most research explores one
or a few body regions. This fact made it possible to
identify the body regions with the highest prevalence of
pain or discomfort. However, some limitations should be
acknowledged. In Brazil, it is common for these
professionals to work double shifts, which is not reported



in the questionnaire. Recall bias may occur due to a self-
reported questionnaire  containing  retrospective
information. Despite efforts to reduce bias, the study
design allows associations to be established, but a cause-
effect relationship cannot be inferred.

Occupational factors were associated with
wrists/hands or neck complaints. A long workday was
associated with wrists/hands pain or discomfort. Recent
study has shown a correlation between physical
exhaustion at the end of the workday and
musculoskeletal pain in nursing (28). A long workday may
be associated with a more significant load on the
extremities of the upper limbs, especially in manual jobs
as nurses. Long periods of hand exertion may reflect
upper limb overuse syndrome (29). Likewise, no breaks at
work increased the likelihood of reporting neck
complaints. Organisational ergonomic breaks reduce
neck discomfort in office workers described by studies
with low methodological quality (30). A recent study
showed that office workers practised breaks and postural
changes effectively reduced new neck pain episodes (31).
Long exposure to physical and mental stress can cause
overload and pain. Pauses are interventions that
potentially act on the physiological recovery of workers
and consequently reduce these complaints. However,
properly determining the frequency and time of breaks
needed for this recovery is a challenge in practice.

Clinical aspects also contributed to pain in body
sites. For instance, being overweight or obese (BMI >
24.9) was associated with shoulder pain or discomfort.
The association between chronic pain, chronic shoulder
pain and obesity has been established (32, 33). Among
the possible causal mechanisms of pain in obese
individuals are mechanical effects on joints, behavioural
(i.e., changes in sleep and decreased physical activity that
can impact musculoskeletal pain), and physiological
(inflammatory theory) (34). In the same way, nurse
professionals who felt frequent tiredness were more
likely to inform upper back complaints in the current
study. Frequently feeling tired had already been
associated with low back pain in nurses (35), and our
findings revealed this association with upper back pain.
Surprisingly, a protective association was obtained
between overweight or obese (BMI > 24.9) and
hips/thighs pain or discomfort. To our knowledge, there
are no biologically plausible explanations for protection
between the exposure factor and the outcome. However,
some aspects must be analysed. First, despite the
homogeneity of the sample and a large number of
covariates included in the model, there may be a
difference in workload, and a confounding factor may
need to be adequately controlled. Secondly, as previously
mentioned, there is a lack of causal relationships in an
association study. Therefore, overweight or obese people
may seek to remain seated longer to reduce loads and
lower limb pain accordingly. Thus, the pain and
overweight or obesity would lead to a protective
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behaviour that justifies these findings. Third, BMI is an
inaccurate means of classifying body fat estimation and
may indicate false health status because certain people
with increased muscle mass may have an elevated BMI
(36, 37). Ultimately, being overweight or obese may lead
to stronger hip muscles or change movement patterns to
adapt to joint overloads.

Mental stress was the psychosocial factor linked to
hip/thigh pain or discomfort. Patients with pain-related-
hip pathology also present psychological comorbidities
(i.e., pain catastrophizing, anxiety, depression) (38). In
healthcare professionals, including nurses,
musculoskeletal pain is associated with psychological
stress (39). A recent study showed that high physical
demand occupations or women are more likely to
experience musculoskeletal pain and high stress (40). As
a psychological condition, we believe that mental stress
plays a similar role in the hip/thigh complaints of nursing
professionals in the current study.

A high prevalence of pain or discomfort was found in
more than one body region. A recent study identified a
prevalence of 32.0% of musculoskeletal pain in more than
one body region (41). These numbers are much lower
than those in our sample (73.8%). Another study verified
the prevalence of pain in each body region the values
found (low back up to 49.5%, shoulders up to 31.0%,
upper back up to 34.8%, and neck pain up to 45.3%) (42)
are below our findings except neck pain (59.0%, 49.2%,
47.5%, and 44.3%, respectively). However, similar values
were found in licensed practical nurses and nurse
technicians (57.1%, 52.0%, 50.8%, and 47.8%) (17),
although the values for other regions were lower in our
study. These data demonstrate a vulnerability to
musculoskeletal pain in the population studied and justify
improving the understanding of risk factors.

The current study highlighted the clinical relevance
of the biopsychosocial nature of musculoskeletal pain in
nursing professionals. For future surveys, longitudinal
studies comparing musculoskeletal pain or discomfort
considering different biopsychosocial variables be
important to preventive and clinical actions against these
complaints. In addition, for the effectiveness of
preventive programs against musculoskeletal pain in this
population should be encouraged to include the different
aspects due to the biopsychosocial nature of
musculoskeletal pain.

Conclusion

In conclusion, personal, occupational, clinical, and
psychosocial characteristics were associated with
musculoskeletal pain or discomfort during the last 12
months in nurse technicians and nurse assistants. The
participants presented an elevated prevalence of
musculoskeletal complaints.
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