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Abstract

Introduction: Nursing professionals (NPs) experience musculoskeletal pain that leads them to leave work.
Objective: To analyze the effects of muscle stretching exercises (MSE) on pain among NPs. Method: This is
a randomized controlled parallel experiment, in which 28 NPs (7 men and 21 women) were allocated into
experimental (EG, n = 15; 47.4 years * 9.5) and control (CG, n = 13; 39.15 years * 9.6) groups. MSEs were
performed for two months, three days a week, 40 min per session. A visual numeric scale was used, for which
the intensity ranged from 0 (no pain) to 10 (maximum pain). The research was registered at the Brazilian
Clinical Trials Registry website (TRIAL: RBR- 8chg6q). For statistics, the Shapiro-Wilk, T-independent and
two-way ANOVA tests were applied for repeated measures with Tukey’s post-hoc test (P < 0.05). Results:
Most NPs work on weekends (68%) and/or have other professional activities (60.7%); 42.9% had to miss
work at least once in the year prior to the survey and 66.7% of those were due to medical reasons; 42.9%
work more than 10 hours/day. Of the NPs, 89.3% of the volunteers in both groups lived daily with pain
in some region of the body. Pain decreased after the MSE program was initiated in the EG (p = 0.001) and
differed from the CG (p = 0.002). Conclusion: MSEs were beneficial for pain reduction in NPs.
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Resumo

Resumen

Introdugdo: um niimero elevado de Profissionais de Enfermagem (PEF) sentem dor em alguma regido do
corpo, principalmente na regido lombar, o que muitas vezes acaba afastando-os de suas atividades labo-
rais. Objetivo: analisar os efeitos de e exercicios de alongamento muscular (EAM) na dor em Profissionais
de Enfermagem (PEF). Método: realizou-se um experimento clinico, controlado e randomizado, de dese-
nho paralelo, com uma amostra de 28 PEF (7 homens e 21 mulheres), com idades entre 18 e 60 anos, di-
vididos, aleatoriamente, em grupo experimental (GE: n = 15) e grupo controle (GC: n = 13). Os EAM foram
oferecidos por dois meses, em trés dias semanais. As sessées de EAM tiveram duragdo de 40 min compostas
por exercicios ativos e estdticos de alongamento. Cada exercicio foi repetido por 4 séries de 30s, com in-
tervalo de 30s entre elas. Para a medigdo de dor nos PEFE, foi usada uma escala visual numérica, na qual a
intensidade variava entre 0 (auséncia de dor) a 10 (mdxima intensidade de dor). Essa medi¢do era feita
antes, logo apds e ao término do programa de oito semanas de EAM. A presente pesquisa foi registrada no
portal de Registro Brasileiro de Ensaios Clinicos (TRIAL: RBR- 8chg6q). Resultados: para interagdo grupo
x dor, notou-se que houve diferenga significativa (F = 6,5; p = 0,002) e, que, somente, para o GE, as dores
aguda e crénica foram, significativamente, menores que a dor inicial (p = 0,001). Conclusdo: o alonga-
mento produziu efeitos agudo e crénico positivos na redugdo da dor em PEF.

Palavras-chave: Exercicio. Equipe de Enfermagem. Algia.

Introduccion: un alto niimero de profesionales de enfermeria (PEF) sienten dolor en alguna region
del cuerpo, especialmente en la region lumbar, que a menudo termina alejdndolos de sus actividades
laborales. Objetivo: analizar los efectos de los ejercicios de estiramiento muscular (EEM) en el dolor
en los Profesionales de Enfermeria (PEF). Método: se llevé a cabo un experimento clinico, controlado y
aleatorio, de disefio paralelo, con una muestra de 28 PEF (7 hombresy 21 mujeres), con edad entre 18y 60
afios, divididos aleatoriamente en un grupo experimental (GE: n = 15) y un grupo de control (GC: n = 13).
Los EEM se ofrecieron durante dos meses, en tres dias de la semana. Las sesiones de EEM duraron 40
minutos compuestos de ejercicios de estiramientos activos y estdticos. Cada ejercicio se repitio por 4 series
de 30s, con un intervalo de 30s entre ellos. Para la medicion del dolor en los PEFE se utilizé una escala
visual numérica, en la que la intensidad oscilé entre 0 (ausencia de dolor) y 10 (intensidad mdxima del
dolor). Esta medicidn se realizd antes, poco después y al final del Programa de ocho semanas de los EEM.
Esta investigacidn se registré en el portal de Registro Brasilefio de Ensayos Clinicos (TRIAL: RBR- 8chg6q).
Resultados: para la interaccion del grupo x del dolor, se observé que habia una diferencia significativa
(F =65 p=0002)y que solo para el GE, el dolor agudo y crénico era significativamente menor que el
dolor inicial (p = 0,001). Conclusién: el estiramiento produjo efectos agudos y crénicos positivos en la
reduccién del dolor de los PEF,

Palabras clave: Ejercicio. Equipo de Enfermeria. Dolor.

Introduction and their tasks assigned in a health unit [1]. The

working environment makes these professionals

In Brazil, the term “Nursing Professionals” (NPs)  a risk group for the development of occupational
is understood as the group formed by nursing diseases [2]. Prolonged maintenance of repetitive
assistants, licensed practical nurses, and registered  postures and movements [3, 4], accumulation of
nurses, who differ in their technical qualification = workinghours, and handling improperly maintained
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equipment (beds, stretchers, wheelchairs, etc.) are
risk factors for the development of work-related
diseases in NPs [5].

Nonspecific pain is multifactorial and affects
several professional classes, however, Davis and
Kotowski [6] indicate, through reviews, a higher
prevalence of pain in NPs, especially in the lower
back, regardless of personal and work characteristics.

Because NPs perform their tasks with pain, other
damage, such as psychological disorders, emotional
exhaustion, and suffering may affect their health
[7]. Moreover, long and repetitive work schedules
become a harmful and sacrificing activity for these
professionals [5]. Furthermore, pain has been
considered as one of the main causes of absenteeism
among them [8].

To alleviate pain, exercise is considered an effective
alternative [9, 10], especially to lighten back pain [9, 11].
Different exercise strategies have been researched for
this purpose, such as Pilates, manual therapy, weight
training, stretching, and Yoga, among others, in different
populations of workers such as industrialists, day
laborers, workpeople, and NPs [12, 13].

Regarding muscle stretching exercises (MSE),
positive effects on posture [13, 14], blood pressure [15],
increased range of motion [16], or as a complement
for gym classes have been reported in literature [17].
However, for pain alleviation, such studies have no
consensus [10].

The aim of this study was to determine the
effects of MSE on pain in NPs. Such effects have been
hypothesized to be positive, since MSE can reduce
the level of activation and muscle fatigue [18, 19],
thus suggesting an acute effect. The chronic effect
could be explained by the fact that MSE reduces
muscle imbalance [20] and musculoskeletal pain,
which interferes with daily living habits [21].

Method

This was a randomized, controlled, parallel
experiment that followed Resolution 466 of
the National Health Council of December 12,
2012. It was approved by the Research Ethics
Committee of the Medical School of the Fluminense
Federal University, through the opinion with
protocol number: 679.764/2014 and CAAE:
31287514.3.0000.5243. This research was also
registered on the Brazilian Clinical Trials Registry
website (TRIAL: RBR- 8chg6q).

The sample consisted of 28 NPs, aged 18 to
60 years, from a population of 32 employees of a
polyclinic in the city of Niteréi-R], who experienced
pain in some part of their body and were not
practicing any guided physical activity in the period
of participation in the research. Self-reportedly,
the participants stated that they were not taking
any medication or undergoing physical therapy.
The volunteers were selected by convenience -
after formal invitation and individual explanation
of all research procedures -, then randomly
allocated to two groups: the experimental group
(EG = 15), aged 47.4 £ 9.5 years, and the control
group (CG = 13), aged 39.14 + 9.6 years. The
randomization process took place via software
(Microsoft Excel 2010), as a way to produce low
risk of bias, according to the guidelines by De
Carvalho, Silva, and Grande [22].

Procedures

Before the beginning of classes, the work
profile, anthropometric characteristics, and level
of musculoskeletal pain of the volunteers were
investigated. Immediately following the first
session and at the end of eight weeks, the volunteers
had their pain reevaluated. The evaluators were not
blind to the group to which the volunteer belonged.
Figure 1 shows the research design.

Regarding the CG, the individuals underwent
the same evaluations; however, they did not
participate in MSE sessions. At the end of the study,
individual research volunteers were provided with
individual reports containing the results of all
measurements taken.

To describe the NPs profile in this study, two
questionnaires were applied: the ‘Well-Being
Pentacle’ [23], which is a model that estimates the
components of lifestyle and individual well-being;
and the ‘Professional Data Questionnaire’ [24],
which seeks to answer questions about workers’
functional activities.

In the anthropometric assessment, height and
body mass were measured to calculate the body mass
index (BMI), which was performed according to the
recommendations of the International Standards
for Anthropometric Assessment [25]. To do so, we
used a portable stadiometer (EST 22, Cachoeira do
Sul, RS, Brazil) with a maximum capacity of 2 m,
a minimum of 0.3 m and an accuracy of 0.001 m;
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mechanical scale (Filizola, mod. 31, Osasco, SP,
Brazil) with an accuracy of 100 g and a maximum
capacity of 150 kg; and anthropometric tape
(CESCOREF Ltda., Porto Alegre, RS, Brazil), according
to Silva Filho et al. [13]. For BMI, we adopted the
World Health Organization (WHO) classification for
adults of both sexes, which classifies the individual
from ‘low weight’ (BMI < 18.5 kg/m?) to ‘grade 3

obesity’ (BMI = 40 kg/m?) and relates the risk of
comorbidities [26].

To measure pain, we used a questionnaire
consisting of closed questions regarding the
presence or absence of pain, pain intensity and
location, movements that aggravate pain, and a
drawing in which the subjects could indicate where
they were feeling pain [27].

1" Visit:
Application of the ICF,
evaluation of labor
chacacteristics,
anthropometry and pain

Intervention:
8 weeks of MSE 3x/week
40 min each session

Chronic effect:
Pain reassessment
after 8 weeks of MSE

Intervention:
1 session of MSE,
40 min long

after 1 session of MSE

Acute effect:
Pain reassessment

Note: ICF: Informed Consent Form.
Figure 1 — Research steps.

Muscle stretching exercises (MSE)

The MSE program was conducted for 8 weeks.
Each session lasted 40 minutes, consisting of active
static stretching exercises with the guidance and
supervision of a Physical Education teacher. Classes
were offered three days a week, with a 48-hour rest
between sessions, as recommended by the American
College of Sports Medicine [28]. Each volunteer was
to attend atleast two of the sessions. The frequency
of attendance of the volunteers was recorded and
monitored daily by the teacher.

All sessions consisted of static and active
stretching exercises for the upper limbs, trunk, hips,
and lower limbs. Each exercise comprised of four
sets of 30 s, with intervals of 30 s between sets.

For intensity control, the volunteers were
instructed to slowly move the muscle group up
to a slight discomfort to prevent possible strain.
They were to remain in that position for the

stipulated time. During all sessions, relaxation music
was played.

Statistical treatment

Statistical calculations were performed using
software (SPSS™ 21, Chicago, IL, USA), adopting a
significance level of p < 0.05. Initially, the Shapiro-
Wilk test was used to evaluate the normality
of the samples. For comparisons between the
characteristics of the groups, an independent T-test
was applied and, to check the group versus pain
interaction, the two-way ANOVA test for repeated
measures was used with the post-hoc test.

Results
Figure 2 shows the flowchart of the volunteers

who were evaluated by the eligibility criteria adopted
for this study.
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The anthropometric characteristics of the sample
are described in Table 1, in which the groups showed
a significant difference only in age (p = 0.03).

Regarding the work profile of the NPs in both
groups, Figure 3A shows a large percentage of NPs
working on weekends and/or other professional
activities. In addition, it states that approximately half
of them had to be absent for health reasons without
specifying the medical reasons for such. Figure 3B
shows results regarding the time and type of service
of the NPs.

As for pain, it was observed that 89.3% (n = 25) of
the volunteers of both groups lived daily with pain in
some region of the body at the beginning of the study,
with the lower back being the place of highest pain
incidence (68%, n = 19), followed by shoulder blades
(32%, n = 9) and shoulders (21%, n = 6).

The 2 x 3 ANOVA F result with repeated measures
for group versus pain interaction is shown in Figure 4,
with a statistically significant difference (F = 6.5;

p = 0.002), verified by Tukey’s post hoc - Honestly
Significant difference (HSD) for unequal samples. The
groups were homogeneous regarding the initial pain
symptom and, only in the EG, the acute and chronic
pain were significantly lower than the initial pain
(p=0.001).

As for pain, it was observed that 89.3% (n = 25) of
the volunteers of both groups lived daily with pain in
some region of the body at the beginning of the study;,
with the lower back being the place of highest pain
incidence (68%, n = 19), followed by shoulder blades
(32%, n = 9) and shoulders (21%, n = 6).

The 2 x 3 ANOVA F result with repeated measures
for group versus pain interaction is shown in Graph
1, with a statistically significant difference (F = 6.5;
p = 0.002), verified by Tukey’s post hoc — Honestly
Significant difference (HSD) for unequal samples. The
groups were homogeneous regarding the initial pain
symptom and, only in the EG, the acute and chronic pain
were significantly lower than the initial pain (p = 0.001).

Inclusion

Assessed for eligibility (n = 33)

Excluded (n =05)

* Did not meet the inclusion criteria (n = 02)
* Gave up participation (n = 02)

* Other reasons (n =01)

Randomized (n = 28)

v

l Allocation l

« Experimental group (n = 15)

« Control group (n =13)

Follow-up
Loss of follow-up (n = 0) Loss of follow-up (n = 0)
Discontinued intervention (n = 0) Discontinued intervention (n = 0)
l Analysis l

Analyzed (n = 15)

Figure 2 — Flowchart for selecting volunteers.

Analyzed (n=13)

Fisioter Mov. 2020;33:e003317
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Table 1 — Characteristics of the sample and comparison between groups

EG (n = 15) CG (n = 13) P £S
Variables
p-S8D 95% CI u-S8D 95% CI
Age (years) 474 £ 95 42.1-526 39.15 + 9.6 33.3-44.9 0.03* 0.860
BM (kg) 68.6 = 14.4 60.6 - 76.6 725 =105 66 —78.8 0.43 0.301
Height (m) 1.60 = 0.07 1.56 - 1.64 1.64 = 0.07 1.60 - 1.69 0.14 0.570
%BF 26.1£7.8 24.7-30.5 249 £74 20.4-29.4 0.68 0.158
BMI 265+ 5 23.7-29.3 26.6 = 2.9 24.8-28.3 0.97 0.013
WHR 0.83 = 0.08 0.78-0.87 0.80 = 0.07 0.76 —0.85 0.42 0.308

Note: CG: Control group; EG: Experimental group; BM: Body mass; BMI: Body Mass Index; Cl: Confidence interval; WHR: Waist-to-hip ratio;
n: number of volunteers; u: Mean; SD: Standard deviation; p: statistical value; (*): p < 0,05; ES: Effect size.

20 - 60,7% - 80% | 20 - 67,9% - 80%

12 ] - 70% - 70%

12 - 39,3% - 60% | 1° 7 - 60%

10 50% [ 50%

- B (+]

g | a0 | 107 32,1% - 40%

6 - ’ - 30%
- 0,

4 - 30% |5 - - 20%

2 - 20% - 10%

0 - 10% 0 - 0%

Yes No Yes No

(A) Do you have other professional activities? (B) Do you usually work on weekends?

20 4 571% - 60% | 10 1 66,7% - 80%
| o | - 70%

15 0% 8 - 60%
- 40% | ¢ - - 50%

10 - 25% - 30% | 4 - [ 40%

17,9% 16,7% 16,7% 30%

- 20% | 5 | - 20%

3 m m

0 0% Medical Work Personal

None 1to2 | >3 times certificate
(€ How many times did you miss work last year? (D) Reason to miss work?

Figure 3A — Workload and absence from work.
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16 1 60% | 20 - 64% - 70%
50%
14 - 50% - 60%
12 4 15
- 50%
40%
10 -+ 32,1%
d - 40%
8 30% | 10 29% 30;
0, o 0
6 - 17,9% 20% i
4 5 | L 20%
5] 10% 71% - 10%
0 0% | o || 0%
Up to 3 years | 4to 7 years | > 8 years light slightly heavy | Heavy
(A) Time of service () Type of work (physical aspect)
14 + . 50% | 30 1 92,9% - 100%
0 | 42,9% asw | L o0%
40% i - 80%
10 4 28.6% 35% [ 20 - - 70%
8 - 25% o7 30% - 60%
25% 15 - 50%
61 20% - 40%
4 15% | 10 - 30%
10% - 20%
24 36% 5% 57 7,1% I 10;
o | o | o o
<6h 6to 8h 8to 10h >10h Yes No
@ Working hours/day () Do you take work home?

Figure 3B — Data regarding time and type of service.

Note: CG: Control group; EG: Experimental group; p: statistical value; *: p < 0.05.
Figure 4 — Effect of the MSE program on musculoskeletal pain in NPs.

Discussion

This study aimed to check the acute and chronic

effects of MSE on pain in NPs. The main findings
were that nearly 90% of the subjects lived daily with
musculoskeletal pain, especially in the lower back.
This corroborates other studies that also found a
high incidence of pain in NPs [3, 29]. Magnago et
al. [29] studied a group of 491 NPs and found that

the most prevalent site of pain was in the lower
back region, present in 71.5% of volunteers. One
explanation can be attributed to the anatomy of the
lumbar vertebrae that makes the region conducive
to the incidence of spinal injuries [30]. In other
words, due to their morphological characteristics,
besides protecting the spinal cord, the lumbar
vertebrae can withstand high mechanical loads and
have great mobility while maintaining stability for

Fisioter Mov. 2020;33:e003317
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trunk and hip movement. Tension, compression,
and shear or torsional forces are constantly
supported by the lower back region, which makes
them arisk zone for injuries. Therefore, they have
a differentiated anatomy compared to other spinal
vertebrae [31].

The mechanisms of musculoskeletal injury are
related to the types of forces involved in performing
movements or maintaining postures [32]. In the
spine, flexion movements generate compression
in the tissues, while extension movements cause
traction in the region. In addition, the shear in
intervertebral discs added to the posterior fissure
and weakness of the fibrous ring leads to initial
disc injury and posterior protrusion of the nucleus
pulposus [30]. Considering the existence and
role of intervertebral discs in spinal kinesiology,
such forces combined and/or applied repeatedly,
with or without the presence of overloads, may
trigger intervertebral disc injuries, causing
pain [30, 32].

The etiology of musculoskeletal pain seems
unknown [33], but physical exercise is considered
an effective non-pharmacological strategy for pain
relief [9, 10]. In this study, it was noted that both
the acute effect of one exercise session and the
chronic effect after 8 weeks generated a significant
reduction in pain level. In the EG, initially, 93.3% of
volunteers felt back pain and, after the intervention,
acutely and chronically, this percentage decreased
to 73.3% and 80%), respectively. That is, there was a
20% reduction in people who felt pain in the EG and
13% in the CG. In its acute effect, MSE may reduce
the level of muscle activation and fatigue, and in
its chronic effect, MSE may attenuate muscular
imbalance, factors which are closely linked to the
sensation of pain [19-21].

The beneficial effect of exercise on the sensation
ofpain observed in the NPs, in this study, confirms the
findings of literature. An Asian survey by Chen et al.
[34] verified the effectiveness of an MSE program
on lower back pain in 127 NPs, separated into EG
and CG, followed for 24 weeks; in the study, the EG
showed significantly lower pain scores than the CG
after the intervention. This type of intervention has
also been investigated in other individual profiles
and the results have also been positive, similar
to the study by Puppin et al. [33], in which the

effect of 8 weeks of MSE in 55 patients with back
pain was evaluated, and the outcomes showed a
significant reduction in pain in the EG compared to
the CG. In another study, conducted with 31 women
allocated to either the EG and CG, after 6 weeks of
MSE, patients with back pain had decreased pain
sensations at the end of the study when compared
to the CG [11].

MSE proved to be efficient and might be a means
of intervention in individuals with pain, which
positively interferes with their daily living and
work activities [21, 29]. On the other hand, the
possible placebo effect that the intervention may
have had on volunteers should be considered. In
this regard, Lindheimer, O’Connor, and Dishman
[35] pointed out that the placebo effect accounts
for about 50% of the psychological benefits seen as
a consequence of physical training. However, both
for a better understanding of the placebo effect
related to exercise and the mechanisms involved
in occupational pain, further studies are needed.

This study showed relevant information on
the role of physical exercise in the occupational
health of nursing professionals, a group that is at
risk for the development of occupational diseases,
but which, however, has a large representativeness
in the workforce in the health area. Although the
sample size was small, the findings corroborate
what literature already indicates regarding the
benefits that physical exercise may generate in
the individual’s health. Even if the placebo effect
is considered, regular physical activity constitutes
a healthy lifestyle and should also be promoted
to health professionals as a way to take care for
themselves as they take care of others.

Conclusion

This study concluded that for this NP sample,
MSE promoted positive changes, reducing the level
of musculoskeletal pain soon after one session and
after 8 weeks of training.
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