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Association between musculoskeletal symptoms and perceived stress in
public servants of a Federal University in the South of Brazil

Associacao entre sintomas osteomusculares e estresse percebido em servidores publicos de

uma Universidade Federal do Sul do Brasil

Leticia Maria da Silva Almeida', Samuel de Carvalho Dumith?

ABSTRACT

BACKGROUND AND OBJECTIVES: In view of the high
prevalence of pain complaints among workers in the country
and their consequences in the quality of life and work, the objec-
tive of this study was to investigate the association between the
perceived stress and the presence of musculoskeletal symptoms
among public servants of the Federal University of Rio Grande.
METHODS: Observational, transversal and quantitative study.
The survey population comprised all active servants in the se-
cond semester of 2016 in any campuses of the Federal University
of Rio Grande. Participants received a digital invitation to par-
ticipate in the survey containing a link that would lead to the
questionnaire generated by Google Docs. The questionnaire was
composed of questions on demographic data, and two standardi-
zed instruments: the Nordic Musculoskeletal Questionnaire and
the Perceived Stress Scale. The descriptive analysis was done by
absolute and relative frequency. For the bivariate analysis, it was
used the Fisher’s Exact test. P values were reported for the linear
trend test on associations between stress and pain.

RESULTS: Of the total number of eligible servants (n=717),
36.6% participated in the study. The spine was the most repor-
ted area of the body with pain symptoms in the last 12 months,
and in the last seven days. The least prevalent region of pain was
hips / thighs. It was observed that the greater the perceived stress,
the greater was the prevalence of musculoskeletal symptoms. It
was observed a statistically significant linear trend in almost all
assessed anatomic regions.

CONCLUSION: There was a high prevalence of musculoskeletal
symptoms in the analyzed population, as well as a strong association
between the perceived stress and the presence of these symptoms.
Keywords: Musculoskeletal pain, Psychological stress, Universi-
ties, Workers.
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RESUMO

JUSTIFICATIVA E OBJETIVOS: Diante da alta prevaléncia
das queixas de dor entre os trabalhadores no pais e suas conse-
quéncias para qualidade de vida e no trabalho. O objetivo deste
estudo foi investigar a associagdo entre o estresse percebido e a
presenca de sintomas osteomusculares entre servidores publicos
da Universidade Federal do Rio Grande.

METODOS: Estudo observacional, transversal e quantitativo.
O publico da pesquisa foi todos os servidores efetivos que es-
tavam em atividade no segundo semestre de 2016 de qualquer
dos campi da Universidade Federal do Rio Grande. Os partici-
pantes receberam, por via digital, um convite para participar da
pesquisa contendo um /ink que remetia ao questiondrio, gerado
pelo Google Docs. O questiondrio foi composto por perguntas
que inquiriam dados demogrificos e duas avaliagdes padroni-
zadas: Nordic Musculoskeletal Questionnaire e Escala de Estresse
Percebido. A andlise descritiva tratou-se da frequéncia absoluta
e relativa. Para andlise bivariada, utilizou-se o Exato de Fisher.
Foram reportados os valores p para o teste de tendéncia linear nas
associagoes entre o estresse ¢ a dor.

RESULTADOS: Participaram do estudo 36,6% do ntiimero to-
tal dos servidores (n=717). A regiao das costas foi a mais preva-
lente de dor quanto aos sintomas nos ultimos 12 meses, e nos
ultimos sete dias. A regiio menos prevalente foi quadril/coxas.
Verificou-se que quanto maior o estresse percebido, maior foi a
prevaléncia de sintomas osteomusculares. Observou-se tendén-
cia linear com significAncia estatistica em quase todas as regides
anatdmicas analisadas.

CONCLUSAO: Constatou-se elevada prevaléncia de sintomas
osteomusculares na populacio estudada, além da forte associacio
entre o estresse percebido e a presenca destes sintomas.
Descritores: Dor osteomuscular, Estresse psicoldgico, Trabalha-
dores, Universidade.

INTRODUCTION

Pain is pointed out as one of the most common complaints
among the reasons for seeking care in healthcare services and one
of the reasons for self-medication in the country"* The preva-
lence of chronic pain in the general population, investigated in
a multicenter study, with 42,249 people older than 18 years, in
17 countries, was 38.4%7. Another study, which assessed 46,394
people in 15 European countries and Israel, found that 19% had
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moderate or severe pain lasting at least six months, had pain in
the last month and had pain at least twice a week®.

Several factors are related to the triggering, development, and
maintenance of musculoskeletal pain. When it comes to acute
pain, it is understood as a response to the stimuli on the surface
of the skin, since it is a physiological pain that triggers a protecti-
ve reaction, such as the withdrawal reflex to stop the exposure to
noxious stimulus’. However, the persistent pain picture cannot
be considered an adaptive response when nociceptive afferent
stimuli induce changes leading to the deleterious effects of chro-
nic pain’. Individual factors (age, gender, life habits), sociode-
mographic, psychosocial, physical and organizational factors are
mentioned®. In addition, the perception of stress and the relation
with mental health are indicated as important impact factors on
pain in many systems of the human body®.

The relationship between the psychosocial aspects of work and mus-
culoskeletal symptoms are studied in several professions’. It is recog-
nized that some professional categories are more exposed to the onset
of these symptoms®’. Psychosocial work factors have been pointed
out for many years because they are related to a large amount of
health complaints'®. Occupational stress can also affect and promote
the prevalence of musculoskeletal disorders and symptoms™.

It is known that stress leads to symptoms in the body, similar to
the reactions caused by toxic-chemical substances. This picture is
associated with sensations of discomfort that disturb the home-
ostasis of the human body"". The stages of stress evolution, such
as alarm, resistance and adaptation, and finally the exhaustion in
most severe and persistent situations are also mentioned!'.
Musculoskeletal pain is reported in several studies with teachers
as a relevant health problem' . The diseases caused by injuries
to the musculoskeletal system appear as the main causes of leave
of absence and occupational diseases in this category®. It is also
a contributing factor in mental disorders and increase of absen-
teeism resulting in countless consequences, such as cost increase
in the economy around the world'>'¢.

The high prevalence of pain in the population, the high costs
imposed on society, insurance companies and healthcare servi-
ces, as well as the negative impact on the daily activities of those
who live with such experience, put it as a public health problem?.
Musculoskeletal symptoms are important causes of absenteeism,
and in Brazil, it is the second most prevalent health problem
to receive social benefits for temporary and permanent disabili-
ty". Over the last decade, Social Security numbers indicate that
among the most prevalent diagnostic groups of sick benefit be-
nefits are musculoskeletal diseases'®.

The objective of this study was to investigate the association be-
tween the presence of musculoskeletal symptoms and the percei-
ved stress among public servants in the extreme south of Brazil.
The hypothesis of the study was based on the fact that adverse
life events can trigger central sensitization and aggravate the im-
pact of biological stress systems dysfunction on chronic pain.

METHODS

This study was cross-sectional, observational, with a quantitati-
ve approach. The inclusion criteria were to be an active public
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servant, that is, to work as an administrative technician and/or
teacher at the Federal University of Rio Grande (FURG), in the
second half of 2016 and work on the FURG campuses. FURG
has campuses in the cities of Rio Grande (Carreiros Campus and
Health Campus), Santa Vitdria do Palmar, Santo Ant6nio da Pa-
trulha, and Sao Lourenco do Sul. As exclusion criterion, the civil
servant should be on leave of absence.

There was no calculation of sample size since all the institution’s
servants were eligible and were invited to participate in the study.
The survey was of the census type, and the sample was not by
convenience.

The data collection was from October to November 2016. All
eligible employees received an individual invitation to partici-
pate in the survey, via the university system, and by e-mail. In
addition, the university staff was briefed on the survey by a post
on the news page of the FURG website. The invitation had a link
to the questionnaire used in the survey. This questionnaire was
generated by Google Docs and was answered on the computer,
only needing an internet connection to open and send. Before
answering the questionnaire, teachers had to indicate that they
agreed to participate in the study. No personal information as
the name or school registration number was collected, keeping
the answers anonymous. The average time to fully complete the
questionnaire was 5 to 7 minutes.

The questionnaire was composed of blocks of questions. The
first with demographic data including gender, age group, time of
work, institute and function in the university. The second blo-
ck was composed by the Nordic Musculoskeletal Questionnaire
(NMQ) and the third block consisting of the Perceived Stress
Scale (PSS).

The NMQ is a standardized, self-applied instrument, already
validated in the country and developed with the intention to
standardize the measurement of symptoms reported'”?’. The
authors of this questionnaire do not indicate it as the base for
clinical diagnosis, but to identify musculoskeletal disorders and,
therefore, be an important instrument of diagnosis of the work
environment to elaborate prevention measures'. The instrument
consists of binary choices referring to the occurrence of symp-
toms in last the 12 months and in the seven preceding days, in
nine anatomical regions and the report of leave of absence of
routine activities in the last year”. The anatomical regions sur-
veyed are the neck, shoulders, back (upper part), elbows, wrists/
hands, back (lower) hips/thighs, knees and ankles/feet.

The main exposure variable in this study was stress, which was
associated with musculoskeletal symptoms, mainly muscle pain
in different anatomical regions. The Perceived Stress Scale, also
called PSS, was used to assess stress. It consists of a general scale
that can be used with different age groups, already translated into
Portuguese and validated in Brazil*'. Its objective is to measure the
perceived stress, so it evaluates the degree in which the individuals
perceive situations as stressing ones™. It is composed of 14 ques-
tions in simple language that use the following answers as options:
(zero) never; (1) almost never; (2) sometimes; (3) almost always or
(4) always®'. The PSS scores are obtained by the inversion (zero=4,
1=3, 2=2, 3=1) of the scores of the seven positive items (items 4,
5,6,7,9, 10 and 13), and then by summing all the 14 items™.
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For the analysis of the scores of this questionnaire, the results were
divided into quartiles, being the first quartile the group with lesser
exposure to stress and the last quartile, greater exposure.

The study was approved by the Committee on Ethics for Re-
search in the Health Area (CEPAS) of the Federal Universi-
ty of Rio Grande (FURG) under number 72/2015 (CAAE:
48819115.1.0000.5324).

Statistical analysis

The answers were exported to an Exce/ file and later transferred to
the statistical package Stata, version 11.2, where data cleansing,
variable creation, and data analysis were performed. The absolute
and relative frequency of variables were applied for the descripti-
ve analysis. Fisher’s Exact test was used for the bivariate analysis.
p values for the linear trend test in the associations between stress
and pain were reported. The statistical significance level used was
5% for two-tailed tests. It is worth to mention that interactions

Table 1. Description of the sample of teachers and technicians of the
Federal University of Rio Grande, Rio Grande, RS, 2016 (n=717)

Variables n % Stress p value
(%)
Gender 0.06
Female 430 60.0 21.8
Male 287 40.0 15.8
Age group (years) 0.71
20-29 73 10.1 18.3
30-39 282 39.1 21.7
40-49 191 26.5 19.2
50-69 175 18.3 17.2
Position 0.92
Teacher 312 43.5 20.1
Technician 393 54.7 19.6
Both 13 1.8 10.0
Working in the 0.30
institution (years)
Upto4 285 39.6 21.6
5t09 172 23.9 21.0
>10 263 36.5 16.6

in the associations between pain and stress were tested for the
variables gender, age group, position and time of work in the
institution. When the p value of the interaction test was lower
than 0.10, the results were duly reported in the text.

RESULTS

A total of 717 public servants of FURG, which represents 36.6%
of the total number of servants (1960), answered the question-
naire. Most of the participants were female (60%) with ages be-
tween 30 and 49 years (65.6%), with the position of University
technician (54.7%) and working for less than 10 years in the
institution (63.5%) (Table 1). There was no significant statistical
correlation between these variables and the perceived stress. The
average of the stress score was 42.8+3.2, varying from 31 to 53
points, with a median of 43.

Table 2 shows the data referring to the presence of the muscu-
loskeletal symptoms assessed by the NMQ and its distribution
in the different anatomical regions surveyed in this study. These
items were described in the last 12 months and in the last seven
days. Data on those subjects who had the need to seek health
professionals help or who reported impairment to carry an acti-
vity were also reported. The back region was the most prevalent
for pain symptoms in the last 12 months, and 55.7% in the
lower back and 54.1% in the upper part. The region with lesser
prevalence was the hip/thigh (24.3%). In terms of pain symp-
toms in last the seven days, the anatomical region most pointed
as the cause of musculoskeletal symptoms remained to be the
lower back (33.2%) and less pointed the hip/thigh (13.7%).
Still on table 2, with regard to preventing the performance of
any activity, the region most cited was also the back, the lower
part (22.2%) and the less reported was the hip/thigh (7.6%).
And, as the reason to seek a health professional, the most indica-
ted anatomical region continued to be the back, the lower part
(29.0%) and the less reported was ankles/feet (12.0%). Most of
the sample reported musculoskeletal symptoms in at least one re-
gion assessed in the last year (85.6%), being slightly less frequent
concerning the last seven days (70.4%). Almost half of the ser-
vants had some kind of impairment in their activities as a result
of these symptoms in at least one region (45.7%), and more than
half had to seek a health professional due to this pain (58.0%).

Table 2. Distribution of musculoskeletal symptoms by anatomical region in teachers and technicians of the Federal University of Rio Grande, Rio

Grande, RS, 2016 (n=717)

Anatomical regions Pain in the last 12 Prevented any Consulted a Pain in the last
months (%) activity (%) professional (%) seven days (%)
Neck 49.9 13.4 24.9 31.9
Shoulders 51.3 15.3 26.6 31.7
Back (upper part) 54.1 154 26.9 311
Back (lower part) 55.7 222 29.0 33.2
Wrists/hands 45.7 13.9 18.1 22.6
Hips/thighs 24.3 7.6 12.2 13.7
Knees 32.7 12.7 16.3 18.7
Ankles/feet 30.5 9.2 12.0 16.2
In some regions above 85.6 45.7 58.0 70.4
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Table 3. Association between musculoskeletal pain, as to anatomical region in the last year, and stress (in quartiles) of teachers and technicians

from the Federal University of Rio Grande, Rio Grande, RS, 2016 (n=717)

Stress scale in quartile Neck Shoulders Back Back (lower Hand/ Hip Knees Feet Any region
(upper part) part) wrist

15t (less stressed) 46.6 48.5 47.0 44.7 43.1 21.7 29.5 27.3 81.9

2nd 46.5 46.2 53.5 53.9 37.9 241 26.8 23.2 82.3

3 50.0 57.7 54.8 62.9 48.9 19.4 36.6 35.9 88.0

4™ (more stressed) 63.4 59.5 66.9 70.1 53.1 32.0 38.2 40.7 92.5

p trend <0.01 0.02 <0.01 <0.01 0.03 0.12 0.04 <0.01 <0.01

Table 3 shows the analysis of the association between the repor-
ted anatomical regions with the musculoskeletal symptoms and
its relation to the perceived stress. The relation between stress
and the presence of the reported symptoms in at least one of the
assessed regions was also analyzed. It can be observed that for
this variable, the higher the perceived stress, the higher was the
prevalence of musculoskeletal symptoms (p<0.01). We observed
a positive linear association between the level of perceived stress
and the presence of symptoms in almost all the analyzed varia-
bles, except for the hip region (p=0.12).

It was found that for the neck and lower back regions, this asso-
ciation with stress was more pronounced in the administrative
technicians. The numbers also pointed out that there was a statis-
tically significant linear association only for teachers in the case
of pain in the knee region. Among participants with 50 years or
older, the data were statistically significant for the wrist/hands
and feet anatomical regions. The association between pain and
stress in the wrist/hands regions was stronger for servants with
working period equal or longer than 10 years in the university.
A multivariable analysis was conducted between the level of
stress and pain considering the gender, age group, position (tea-
cher or administrative technician) and time of work in the insti-
tution (data not presented). However, the association remained
statistically significant.

Figure 1 shows the distribution of participants in accordance with
the frequency (in quartiles) of musculoskeletal symptoms in last
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Figure 1. Distribution of the perceived stress in accordance with the
musculoskeletal symptoms (in quartiles) in last the 12 months betwe-
en teachers and technicians of the Federal University of Rio Grande,
(n=717). Fisher’s Exact test 0.001

12

the 12 months and the presence of the perceived stress between
teachers and technicians of the university. It was observed that the
higher the frequency of musculoskeletal symptoms, the higher the
prevalence of the perceived stress among the participants.

DISCUSSION

It was found that most of the participants in the study reported
musculoskeletal symptoms in at least one region assessed in the
last year (85.6%), being slightly less frequent concerning the last
seven days (70.4%). However, it is important to highlight the
high number of servants with musculoskeletal complaints. The
back region was the most prevalent in terms of pain symptoms in
the last 12 months, 55.7% in the lower back and 54.1% in the
upper part. When the perceived stress variable was analyzed, it
was observed that the higher the stress score, the higher the pre-
valence of musculoskeletal symptoms (92.5%), while the group
with the lowest stress level had 81.9% rate. These differences
were observed for almost all the anatomical regions analyzed.
With respect to the involvement of musculoskeletal symptoms
in teachers' population, some studies addressing this subject
were conducted in Brazil with percentages ranging from 40.9
and 90.4%". These are numbers similar to those found in the
present study, showing that 85.6% of the sample of the Uni-
versity staff reported some musculoskeletal symptom last year.
Even the number being slightly smaller concerning the last seven
days (70.4%), it was still noted a high prevalence. Almost half
of the servants had some kind of impairment in their activities
as a result of these symptoms in at least one region (45.7%),
and more than half had to seek a health professional due to this
pain (58.0%). These numbers translate the high negative impact
of musculoskeletal pain in the studied population, and they are
corroborated by the literature*'#%.

Chronic diseases that have musculoskeletal relation are one of
the major health problems in Brazil in the productive phase of
life”. Musculoskeletal diseases are pointed as frequent causes of
retirement and disability in the country?. Statistics of the Na-
tional Institute of Social Security (INSS) indicate an increase in
benefits granted, including sick pay, besides being the second
major cause of leave of absence'®. The incidence is higher among
the young (20 to 39 years old) and the women®. Available data
indicate that more than 80% of the diagnostic of these disorders
have resulted in accident allowance and disability retirement by

the INSS?,
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Servants of the FURG presented a higher prevalence of muscu-
loskeletal symptoms in the lumbar region, being the major cause
to seek health care (29.0%) or limitation in the performance of
activities (22.2%), regardless the studied period - last 12 months
(55.7%) or seven days (33.2%). These results are corroborated
by other studies with university teachers or basic education tea-
chers, which indicated rates of 63.1% and 51.5%".

For the technicians, studies point the prevalence of musculoske-
letal pain or discomfort among nursing workers, 96.3% in last
12 months and 73.1% in the last seven days, being more fre-
quent the symptoms in the back region (71.5%), neck (68%)
and shoulders (62.3%)2. In another study with public servants
working on hospital cleaning and hygiene, in the last 12 mon-
ths, 87% of the sample reported some symptom and half of the
workers indicated the shoulders as the part of the body most
involved in musculoskeletal symptoms®.

Still, in one study with office workers of a public university in
Minas Gerais, 39.3% reported localized pain, being the back re-
gion, shoulders, forearms a, d hands the most cited sites®. It was
possible to observe that the back region was cited as the cause of
symptoms in these servants analyzed in the present study. Mo-
reover, more than two thirds of the employees had musculoske-
letal symptoms in the last 12 months and/or in the prior week,
in accordance with the data of the Brazilian population where,
according to the National Health Research of 2013, chronic ba-
ckbone diseases registered a prevalence of 18.5% among adults,
that is, almost one fifth of the Brazilian population®. The high
percentage of reports of musculoskeletal symptoms signals a se-
rious health problem in the studied population, consonant with
the literature'®?,

As for the association between stress and musculoskeletal pain
in public servants of the studied sample, it was observed that the
higher the perceived stress, the higher the prevalence of mus-
culoskeletal symptoms. It was also observed a linear association
with statistical significance in almost all areas of the body, except
the hip (p=0.12). It is important to consider the emotional and
psychological factors involved with the work, the psychosocial
factors related to the work organization, the individual psycho-
logical factors like repetitive, monotonous tasks, work overload,
lack of autonomy, low job satisfaction, and low social support®.
These factors are singled out as indicators of stress and associa-
tion with musculoskeletal problems®.

In relation to the trend observed in the sample, it stands out the
stronger association among workers in terms of symptoms in the
neck and the lower back, while the teachers showed a significant
trend only for the knee region, contradicting previous studies
that point the back, cervical, and upper limbs®. Among parti-
cipants with 50 years or older, the data were statistically signi-
ficant for the wrist/hands and feet. Yet, the association between
pain and stress in the wrist/hands was stronger in servants with a
working period equal to or longer than 10 years in the university.
This period is lower than the one reported by Sanchez et al.?!
that presented in their study that among the occupational risk
factors in the involvement of the musculoskeletal system among
teachers is a period longer than 15 years. Among the causes cited
for the increased risk are: little or no time to rest between classes,

lack of a specific place to rest, bad remuneration, a high number
of students, inadequate body posture, job dissatisfaction, conflict
with students®. It is worth mentioning that these causes impact
mental health and act as a trigger of stress to teachers'®*32,

The experience of pain sensation is known as a cortical function.
The nerve impulse travels in the spinal cord up to the basal part
of the brain, where it makes the second synapsis. The signals
can go directly to the cortex or stimulate the autonomic nervous
system (ANS). The nociceptive stimuli are also directed to the
limbic system (amygdala), that defines the affective characteris-
tic of pain. The stimulation finally reaches the posterior parietal
area, where the integration of the nociceptive neural network
happens, leading to the perception (interpretation) of pain®.
Acute pain usually occurs right after a trauma to the soft tissues
or by inflammation, when inflammatory mediators are released,
being related to an adaptation of the body to protect and facili-
tate tissue repair and healing>*. Therefore, acute pain is a symp-
tom that is rarely the cause to seek medical care®. On the other
hand, chronic pain, without known pathological source, can be
the consequence of changes in the functioning of the biological
stress systems, resulting in abnormal pain perception. The main
hypothesis suggests that the disruptions in the hypothalamic-
-pituitary-adrenal axis, the immune system, and the ANS con-
tribute to the onset of chronic pain. This can occur by means of
central sensitization, a process of hypersensitization of the neural
nociceptive pathways®.

However, other authors suggest that the well-documented asso-
ciation between occupational stress and musculoskeletal pain is
not fully explained by a stress effect on pain report. Moreover,
it seems that the workers who report musculoskeletal pain are
more prone to develop subsequent perceptions of stress. This can
occur because pain makes people less tolerant to work psycholo-
gical demands?.

In this way, stress can also be a consequence of the musculoske-
letal pain. Any painful stimulation can activate the sympathe-
tic nervous system and the hypothalamic-pituitary-adrenal axis,
which constitutes the regulating axis of the stress reaction®.
Among the limitations of the present study, it is observed that
when considering only the active servants performing their pro-
fession, we could have had the presence of underestimated data
in terms of the prevalence of musculoskeletal pain. Probably,
those with more serious symptoms of pain and/or stress are on
a leave of absence or have refused to participate in the study.
Therefore, the low participation (36.6%) of the institution’s em-
ployees may have underestimated the occurrence of both pain
and stress as well as the association measures. However, all the
servants of the institution, active in the period, were invited to
participate in the study with the purpose to not generate a bia-
sed sample. The non-discrimination between chronic and acute
pain is pointed as another limitation of the study. The tool used,
although standardized and validated, does not make this distinc-
tion. Therefore, we can only talk about pain knowing that it can
be chronic or acute.

As strengths of this study, it is the use of questionnaires validated
in the country and translated to Portuguese, as well as the prac-
tical and economical way of application.
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