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elementary teachers (n = 530). Data were collected using a self-report questionnaire. Sociodemographic,
work-related, and behavioural characteristics were the exposure variables. The outcomes were muscu-
loskeletal symptoms, disability, and musculoskeletal disease. Musculoskeletal disease was used as an
outcome, as well as an exposure variable when musculoskeletal symptoms and disability were the
outcomes. Prevalence ratios (PR) were estimated by Poisson regression. Variables associated with
Musculoskeletal disease musculoskeletal symptoms were: length of employment >20 years (PR = 1.41), perception of inappro-
Musculoskeletal pain priate infrastructure of schools (RP = 1.21), physical activity (PR = 0.80), and high stress (PR = 1.16) for
School teachers upper limbs; high stress (PR = 1.23) and perception of inappropriate infrastructure of schools (RP = 1.16)
for back/neck; common mental disorders (PR=1.14 to 1.30), and musculoskeletal disease (PR=1.19
—1.62) for all regions of the body. Musculoskeletal disease (PR=2.46 to 3.37) and perception of inap-
propriate infrastructure of schools (PR = 1.53 to 1.95) were associated to disability in all regions of the
body. Length of employment >20 years was associated with disability in the upper limbs (PR = 2.06).
Common mental disorders were associated with disability in the upper limbs (PR = 1.53) and back and
neck (PR = 1.47) while sitting time >120 min/day was inversely associated with disability in the lower
limbs (PR =0.64). The predictors of musculoskeletal disease were length of employment >20 years
(PR =1.97), perception of inappropriate infrastructure of schools (PR = 1.57), strength and flexibility
activities (PR = 1.66), TV viewing time > 120 min (PR = 1.37), sports practice (PR =0.39), and common
mental disorders (PR =1.39). Although the associations varied according to the outcome, common
mental disorders, perception of inappropriate infrastructure of schools, high stress, and length of
employment are variables to be considered in the prevention of musculoskeletal disorders in teachers.
When analyzed as an exposure variable, musculoskeletal disease was the main predictor of musculo-
skeletal symptoms and disability.
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1. Introduction musculoskeletal system (muscles, tendons, skeleton, cartilage, lig-
aments, and nerves) and include all kinds of ill-health ranging from
Musculoskeletal disorders (MSD) are health problems of the transitory disorders to irreversible and disabling injuries (Luttmann

and Griefahn, 2003). Although varying according to the country,

MSD have a high economic impact on society due to direct and

" Correspondi thor. Federal Institute of Education. Sci d Technol . indirect medical and non-medical costs, disability, and loss of
orresponding author. rederal Institute o ucation, science an ecnhnology o PR . . . .

Sao Paulo, 100 Zélia de Lima Rosa av. Boituva, Sao Paulo, Brazil. prodgctlylty of worlgers (Ggskm and Rlcbgld, 2012; Oh et al., 2011).

E-mail addresses: diogohcc@yahoo.com.br (D.H. Constantino Coledam), Considering years lived with the disability, MSD are the second

raymundopires67@gmail.com (R.P. Janior), edineia.edf@gmail.com (E.A.G. Ribeiro), most common cause of disability worldwide (Vos et al., 2012).
arli_o@yahoo.com.br (A.R. de Oliveira).

https://doi.org/10.1016/j.jbmt.2018.05.009
1360-8592/© 2018 Elsevier Ltd. All rights reserved.


mailto:diogohcc@yahoo.com.br
mailto:raymundopires67@gmail.com
mailto:edineia.edf@gmail.com
mailto:arli_o@yahoo.com.br
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jbmt.2018.05.009&domain=pdf
www.sciencedirect.com/science/journal/13608592
www.elsevier.com/jbmt
https://doi.org/10.1016/j.jbmt.2018.05.009
https://doi.org/10.1016/j.jbmt.2018.05.009
https://doi.org/10.1016/j.jbmt.2018.05.009

D.H. Constantino Coledam et al. / Journal of Bodywork & Movement Therapies 23 (2019) 658—665 659

Another aspect that causes a serious public health problem is that
MSD usually present a comorbidity burden (Gore et al., 2012).

Despite the multifactorial etiology, some work-related variables
are associated with MSD in adults (Costa and Vieira, 2010). Teachers
are among the professionals at risk of developing MSD. Elementary
teachers perform different work-related tasks such as generally
preparing and conducting lessons in fixed positions, frequent
reading, assessing students' work performed during classes or at
home, and also being involved in extracurricular activities (Erick
and Smith, 2013). In addition, a large proportion of teachers are
exposed to other risks such as psychosocial problems due to poor
working conditions (Cezar-Vaz et al, 2015). All these aspects
contribute to a high prevalence of MSD according to region of the
body: lower back 45.6 to 68.0% (Ceballos and Santos, 2015; Cheng
et al.,, 2016; Erick and Smith, 2014; Yue et al., 2012; Zamri et al,,
2017), neck 27.2 to 60.1% (Ceballos and Santos, 2015; Darwish and
Al-Zuhair, 2013; Ehsani et al., 2018; Yue et al., 2012; Zamri et al.,
2017), shoulders 31.6 to 63.4% (Ceballos and Santos, 2015; Cheng
et al, 2016; Darwish and Al-Zuhair, 2013; Zamri et al., 2017),
wrists 16.2 to 56.7% (Ceballos and Santos, 2015; Cheng et al., 2016;
Darwish and Al-Zuhair, 2013), and lower limbs 19.1 to 40.0%
(Ceballos and Santos, 2015; Darwish and Al-Zuhair, 2013). When
analyzing the prevalence of MSD considering any region of the
body, the prevalence ranged from 73.5 to 95% (Ceballos and Santos,
2015; Darwish and Al-Zuhair, 2013; Erick and Smith, 2011). The
high prevalence of MSD indicates the need to investigate this
outcome in teachers.

After analyzing the literature available about MSD in teachers,
some gaps should be highlighted. First, as can be observed in a
systematic review (Erick and Smith, 2011), epidemiological studies
conducted in developing countries are scarce (Erick and Smith,
2015), particularly in South America, and second, the majority of
previous studies analyzed factors associated with either general
MSD (Cheng et al., 2016; Darwish and Al-Zuhair, 2013) or only
specific regions of the body such as neck/shoulder or lower back
(Bandpei et al., 2014; Ehsani et al., 2018; Erick and Smith, 2014; Yue
et al., 2012; Zamri et al., 2017). For this reason, information on
factors associated with MSD in all regions of the body is limited.
Similarly, there is a lack of information regarding disability due to
musculoskeletal symptoms in teachers, a condition that reflects the
severity of MSD. Knowledge about risks associated with MSD and
disability according to body region will contribute to developing
strategies to promote health and prevent MSD in elementary
teachers. Therefore, the aim of this study was to analyze factors
associated with MSD and disability in elementary teachers.

2. Material and methods
2.1. Study design and population

An epidemiological cross-sectional study conducted in 2014
with a representative sample of elementary school teachers from
the municipal system of Londrina, Parand, Brazil. Sociodemo-
graphic information about Londrina city can be found elsewhere
(Brazilian Institute of Geography and Statistics, 2016). According to
the Municipal Department of Education, Londrina had 74 elemen-
tary schools in the urban area in 2014, with approximately 2500
teachers distributed in the following regions: north (32.8%), south
(20.0%), east (20.3%), west (22.1%), and center (4.8%).

2.2. Sample
Sample size was estimated using the parameters: N =2.500, a

50% outcome prevalence, 5% sample error, confidence interval of
95%, and design effect of 1.5, using the software OpenEpi 3.01. The

minimum number of participants required was 500. All schools
were invited to participate in the study, and 63 accepted. Data were
collected from 595 teachers, stratified according to the region of the
city. However, the final sample consisted of 530 teachers due to
errors or failure to complete a questionnaire variable. The inclusion
criteria in the study were: a-) having been a teacher of municipal
schools for at least 1 year and working in an elementary school; b-)
not being retired or on medical leave during data collection; c-) not
having been work relocated (i.e., teacher reallocated as a secretary).

2.3. Procedures

The study was approved by the Ethics Committee for Research
involving human beings of the State University of Londrina, process
118/2014. The guidelines of Resolution N° 466/2012 of the National
Health Council were followed. All participants signed an informed
written consent containing the objectives, procedures, risks, and
benefits of the study, as well as the researchers' contact details.
After authorization from the Municipal Education Department to
conduct the study, all schools were visited and the project pre-
sented to the principals. Following acceptance, the project and
procedures were presented to the teachers and a day scheduled for
data collection. Teachers were randomly selected using a spread-
sheet with data from all teachers in each school. The number of
teachers required in each school was proportional to the school and
region size. Data collection was performed on a single day. The self-
reported questionnaires (printed) were delivered to teachers at the
beginning of the work shift or during intervals between classes. The
questionnaires were completed individually and returned to the
researcher in an opaque envelope. Schools with absent teachers on
the day of data collection were visited again. All procedures were
conducted in the schools where the teachers worked and the order
of visits and data collection carried out randomly.

2.4. Variables

All variables were assessed using a self-report questionnaire.
Prior to data collection a pilot study (n=50) was conducted to
analyze reproducibility of the questionnaire, administered on a
seven day test-retest basis, and the variables included in this study
presented acceptable reproducibility (intraclass coefficient >0.5 for
continuous variables and kappa index>0.40 for categorical
variables).

2.5. Exposure variables

The exposure variables of this study were gender, age, income,
marital status, number of children, work shift, length of employ-
ment, perception of school infrastructure, current leisure time
physical activity, flexibility and strength activities, sports practice,
overweight, TV viewing time, computer use, sitting time, standing
time, high stress, and common mental disorders. Gender, age,
marital status, number of children, and length of employment were
analyzed using open questions. Teachers indicated their usual work
shift (morning, afternoon, night, or combination in the case of more
than one work shift). The questions used to assess the other
dependent variables were as follows: Perception of school infra-
structure, “Do you consider the infrastructure of your school
appropriate?” with answer options “Yes”, “No”, and “Partially”; To
complement the question, ergonomic aspects that should be
considered were described (noise, temperature, lighting, cleaning,
ventilation, size, and furniture); High stress, “Has a doctor or psy-
chologist already reported that you have high stress”, “Yes”, “No”;
Flexibility and strength activities, " How many days a week do you
perform flexibility and muscle strengthening exercises?”, “None”,
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“One”, “Two”, “Three”, "> Four”; Sports practice, " Do you practice
sports (i.e., soccer, volleyball, basketball, running)?", “Yes”, “No”.
Participants also answered open questions on their standing and
sitting time during work as well as TV viewing and computer use
during leisure time. Familial income was estimated according to the
values proposed by the Brazilian Market Research Association
(2012). The long form of the International physical activity ques-
tionnaire - IPAQ, Portuguese version (Matsudo et al., 2001), was
used to assess current physical activity. Common mental disorders
were assessed by the Brazilian version of a Self Report Question-
naire (Santos et al., 2009) and the cut-off adopted was 7/8. Over-
weight was estimated using body mass index and weight and
height were self-reported.

2.6. Outcomes

The outcomes of the study were diagnosed musculoskeletal
disease, musculoskeletal symptoms, and disability due to muscu-
loskeletal disorders using a self-report questionnaire. Diagnosed
musculoskeletal disease was analyzed as an outcome and also an
exposure variable when musculoskeletal symptoms and disability
were outcomes, due to its importance in the multivariate analysis
adjustment. Diagnosed musculoskeletal disease was estimated
using the question “Has a doctor already reported that you have a
musculoskeletal disease”, “Yes”, “No".

Musculoskeletal symptoms and disability were assessed using
the Brazilian version (Barros and Alexandre, 2003) of the Stan-
dardized Nordic questionnaire (Kuorinka et al., 1987). The instru-
ment provides a human body indicating nine areas (neck,
shoulders, upper back, elbows, wrists/hands, lower back, hips/
thighs, knees, and ankles/feet). For each area there are four
dichotomous questions (yes or no) and in the present study we
used two of them. Musculoskeletal symptoms were assessed by
question 1: “Have you at any time during the last 12 months had
trouble (such as ache, pain, discomfort, numbness) in:”; and
disability was assessed by question 2: “During the last 12 months
have you been prevented from carrying out normal activities (e.g.
job, housework, hobbies) because of this trouble in:”. Participants
answered the questions for all regions of the body.

2.7. Statistical analysis

Descriptive statistics were performed using absolute and rela-
tive frequency. The Kappa Index and one-way Intraclass Coefficient
Correlation were used to analyze test-retest reproducibility of the
variables. The Chi-Squared test was used to analyze bivariate as-
sociations between exposures and outcomes of the study. Poisson
regression was conducted to estimate the prevalence ratio (PR) and
confidence intervals of 95% (CI95%). In the multivariate analysis, the
final model was adjusted for variables that presented P < 0.20 in the
Chi-Squared test and variables were entered into two hierarchical
levels: Level 1 (Sociodemographic and work-related variables) and
Level 2 (health-related variables). Sample weight, strata (region of
the city), and primary sample units (schools) were taken into ac-
count using the command survey “svy” of STATA 13.0. Statistical
significance was set at P < 0.05.

3. Results

The characteristics of the study participants are presented in
Table 1. The highest proportion of participants are females, have a
medium family income, length of employment >20 years, and be-
tween 30 and 49 years of age. With regard to musculoskeletal
disorders, the prevalence was higher than 30% for diagnosed
musculoskeletal disease, musculoskeletal symptoms in the regions

Table 1

Characteristics of study participants (n = 530).

Variables n % (C195%)
Gender

Male 24 45 (2.9-6.7)
Female 506 95.5 (93.3-95.5)
Age

Up to and including 29 65 12.2 (9.6—15.4)
30 to 39 180 33.9(29.9-38.2)
40 to 49 206 39.0 (34.7-43.2)
>50 years 79 14.9 (12.0-18.2)
Familial Income

Low 83 15.6 (12.7-19.0)
Medium 420 79.2 (75.5—-82.6)
High 27 5.2 (3.4-7.3)
Length of employment

Up to and including 9 years 136 25.6 (22.0-29.6)
10 to and including 19 years 175 33.1(29.0-37.2)
>20 years 219 41.3 (37.1-45.6)
Diagnosed musculoskeletal disease

Yes 167 31.6 (27.6—35.7)
No 363 68.4 (64.3—72.4)
Musculoskeletal Symptoms*

Neck 266 50.2 (45.8—54.5)
Shoulders 262 49.6 (45.1-53.8)
Upper Back 240 45.3 (41.0—49.6)
Elbows 64 12.1 (9.4-15.2)
Wrists/Hands 203 38.3 (34.1-42.6)
Lower Back 262 49.6 (45.1-53.8)
Hips/Thighs 115 21.7 (18.3-25.5)
Knees 174 32.9 (28.8—37.0)
Ankles/feet 175 33.1(29.0-37.2)
Disability *

Neck 51 9.6 (7.2—12.5)
Shoulders 69 13.1(10.3-16.2)
Upper Back 58 11.0 (8.4—13.9)
Elbows 21 4.0 (2.5-6.0)
Wrists/Hands 41 7.7 (5.6—10.3)
Lower Back 76 14.3 (11.5—-17.6)
Hips/Thighs 40 7.6 (5.4—10.1)
Knees 62 11.7 (9.1-14.7)
Ankles/feet 49 9.3 (6.9—-12.0)

n = absolute frequency (relative frequency); CI95% = Confidence intervals of 95%;
* = During the previous 12 months.

of the neck, shoulders, wrists/hands, upper back, lower back, an-
kles/feet, and knees. The body regions that presented most
disability were the shoulders, upper back, lower back, and knees.

The factors associated with musculoskeletal symptoms during
the previous 12 months are described in Table 2. Length of
employment >20 years (PR=141), and physical activity
(PR =0.80) were associated with musculoskeletal symptoms in the
upper limbs. High stress and perception of inappropriate infra-
structure of schools were positively associated with musculoskel-
etal symptoms in the upper limbs (PR =1.16 and 1.21) and back/
neck (PR=1.23 and 1.16), respectively. Teachers with common
mental disorders (PR = 1.14 to 1.30) and diagnosed musculoskeletal
disease (PR = 1.19—1.62) presented a higher likelihood of present-
ing musculoskeletal symptoms in all regions of the body. The var-
iables, income, marital status, number of children, work shift,
overweight, strength and flexibility activities, sports practice,
sitting time, computer use, and standing time are not described in
Table 2 as they were not associated with musculoskeletal symp-
toms during the previous 12 months (P> 0.20) in the bivariate
analysis.

Table 3 describes the analysis of disability due to musculoskel-
etal problems. Diagnosed musculoskeletal disease and perception
of inappropriate infrastructure of schools increased the likelihood
of being disabled in the upper limbs (PR =2.90 and 1.53), lower
limbs (PR = 3.37 and 1.95), and back and neck (PR = 2.46 and 1.67),
respectively. The association was also observed in the upper limbs
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Table 2

Factors associated with musculoskeletal symptoms during the previous 12 months in elementary school teachers.

Variables Musculoskeletal symptoms according to body regions:
Upper limbs Lower limbs Back and neck
% Adjusted PR (CI95%) % Adjusted PR (CI95%) % Adjusted PR (CI95%)
Level 1
Gender
Male 30.8 1.00 423 1.00 38.5 1.00
Female 66.1% 1.91(0.98—-3.62) 55.1¢ 1.18(0.74—1.89) 69.4% 1.72(0.99—-2.93)
Age
<40 years 60.5 1.00 50.9 1.00 66.2 -
>40 years 68.3" 0.89(0.73—1.09) 57.6° 1.18(0.96—1.46) 70.2 —
Length of employment
Up to 9 years 54.1 1.00 52.0 - 67.6 -
10 to 19 years 63.9 1.20(0.95—1.53) 52.1 — 64.6 -
>20 years 71.9° 1.41(1.09—-1.82) 58.7 - 715 -
Perception of school infrastructure
Adequate 60.7 1.00 514 1.00 65.4 1.00
Not adequate 76.3% 1.21(1.05-1.39) 64.7° 1.07(0.88—1.31) 75.7° 1.16(1.00—1.34)
Level 2
Physical activity
<150 min/week 67.0 1.00 55.2 — 69.5 1.00
>150 min week 54.9° 0.80(0.64—0.99) 52.5 - 62.3¢ 0.99(0.85—1.15)
TV viewing time (day)
0 to 119 min 62.2 — 51.2 1.00 65.4 1.00
>120 min 67.2 - 58.2¢ 1.13(0.93-1.37) 71.2¢ 1.03(0.88—1.21)
High stress
No 59.0 1.00 50.7 1.00 62.0 1.00
Yes 78.3% 1.16(1.02—-1.33) 64.5% 1.07(0.89—1.28) 83.1% 1.23(1.09—-1.39)
Common mental disorder
No 58.1 1.00 48.5 1.00 63.1 1.00
Yes 79.2% 1.20(1.04—1.38) 68.5° 1.30(1.09—-1.54) 79.2% 1.14(1.01-1.29)
Diagnosed musculoskeletal disease
No 58.2 1.00 45.6 1.00 62.4 1.00
Yes 78.3% 1.19(1.03—-1.38) 74.1° 1.62(1.36—1.94) 80.0% 1.28(1.11-1.45)

% = relative frequency; PR = prevalence ratio; CI95% = confidence interval of 95%.
2 P<0.001.
> P<0.05.

€ P <0.20 in Chi Squared test; Bold denotes statistical significance; - variable that was not inserted in multivariate analysis.

(PR=1.53) and back and neck (PR=1.47) for common mental
disorders. Teachers that reported sitting time >120 min/day during
work were protected from being disabled in the lower limbs
(PR =0.64), while length of employment >20 years (PR=2.06)
increased the likelihood of presenting disability in the upper limbs.

The variables gender, income, marital status, number of chil-
dren, work shift, current physical activity, strength and flexibility
activities, sports practice, TV viewing time, computer use, and
standing time are not described in Table 3 as they were not asso-
ciated with disability (P > 0.20) in the bivariate analysis.

Table 4 describes the associations between teacher exposure
variables and diagnosed musculoskeletal disease. In the multivar-
iate analysis, variables that increased the likelihood of diagnosed
musculoskeletal disease were length of employment >20 years
(PR =1.97), perception of inappropriate infrastructure of schools
(PR=1.57), strength and flexibility activities (PR=1.66), TV
viewing time > 120 min a day (PR=1.37), and common mental
disorders (PR=1.39). Sports practice (PR=0.39) presented a
negative association with musculoskeletal disease. The variables,
marital status, income, number of children, work shift, current
physical activity, and sitting time are not described in Table 4 as
they were not associated with diagnosed musculoskeletal disease
in the bivariate analysis (P > 0.20).

4. Discussion

The results demonstrated that the prevalence of MSD is high
and despite the exposure variables varying according to the
outcome, diagnosed musculoskeletal disease, common mental

disorders, length of employment, high stress, and perception of
inappropriate infrastructure of schools are the main predictors of
MSD and disability in elementary teachers.

The present study analyzed a variety of sociodemographic var-
iables of which none were associated with MSD. Our results are
contrary to others that described positive associations between
older age and female gender with MSD (Ceballos and Santos, 2015;
Erick and Smith, 2011, 2014; Zamri et al., 2017). These data suggest
that the prevalence of MSD occurs independently of sociodemo-
graphic characteristics in the investigated sample of teachers.

Studies have demonstrated that teachers who perform physical
activity in leisure time are protected from MSD in the neck,
shoulders, and back compared to those who are inactive (Bandpei
et al., 2014; Ehsani et al., 2018; Erick and Smith, 2014; Yue et al.,
2012). Our results partially corroborate previous data as current
physical activity was inversely associated with musculoskeletal
symptoms only in the upper limbs. This result could be due to
higher functional capacity in active teachers which protect them
from workload on shoulders, elbows, wrists and hands. However,
no associations were found between physical activity and other
regions of the body. The differences between the present study and
previous studies can be explained by the amount of physical ac-
tivity adopted as the cut-off. Some researchers have used cut-offs
varying from 2h/week to 7h/week (Erick and Smith, 2014;
Ehsani et al., 2018; Yue et al., 2012) while others did not report the
amount of physical activity used (Bandpei et al., 2014). The present
study adopted the current Global recommendations on physical
activity for health (World Health Organization, 2010), but the
document does not propose a cut-off specific to MSD. This
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Table 3

Factors associated with disability during the previous 12 months in elementary school teachers.

Variables Disability during the previous 12 months according to body regions:

Upper limbs Lower limbs Back and neck

% Adjusted PR (CI95%) % Adjusted PR (CI95%) % Adjusted PR (CI95%)
Level 1
Age
<40 years 15.6 — 16.6 1.00 15.1 1.00
>40 years 21.0¢ — 23.6° 1.41(0.84—2.36) 26.6% 1.30(0.77—2.18)
Length of employment
Up to 9 years 115 1.00 15.5 1.00 115 1.00
10 to 19 years 15.0 1.29(0.68—2.42) 18.0 0.89(0.50—1.58) 19.1 1.01(0.58—1.74)
>20 years 25.6° 2.06(1.19-3.57) 25.2° 1.02(0.53—1.95) 29.4° 1.26(0.68—2.33)
Perception of school infrastructure
Adequate 16.1 1.00 16.5 1.00 17.6 1.00
Not adequate 24.6° 1.53(1.01-2.30) 31.12 1.95(1.33—-2.87) 31.9% 1.67(1.18—-2.37)
Time sitting
0 to 119 min 18.6 — 225 1.00 20.2 -
>120 min 18.1 — 17.4¢ 0.64(0.43—0.94) 22.6 —
Level 2
Nutritional Status
Low weight/eutrophic 15.8 1.00 194 - 20.1 1.00
Overweight 22.8° 1.25(0.88—1.77) 215 - 25.0¢ 1.13(0.83—-1.53)
High stress
No 17.2 — 19.1 - 18.6 1.00
Yes 215 — 233 - 28.2% 1.07(0.76—1.49)
Common mental disorders
No 144 1.00 17.7 1.00 18.3 1.00
Yes 27.7% 1.53(1.09—2.16) 27.7° 1.33(0.97—1.84) 33.3¢ 1.47(1.07—-2.01)
Diagnosed musculoskeletal disease
No 10.6 1.00 111 1.00 11.6 1.00
Yes 35.5% 2.90(1.98-4.24) 40.2° 3.37(2.35-4.83) 42.4° 2.46(1.80—3.38)

% = relative frequency; PR = prevalence ratio; CI95% = confidence interval of 95%; a=P < 0.001, b=P < 0.05, c =P <0.20 in Chi Squared test; Bold denotes statistical signif-

icance; - variable that was not inserted in the multivariate analysis.

methodological issue in the literature exists because there is no
guideline describing the amount of physical activity and other in-
formation such as volume and intensity to prevent or treat MSD
(Ambrose and Golightly, 2015).

Conversely, strength and flexibility activities increased the
likelihood of being diagnosed with musculoskeletal disease. These
data should be analyzed with caution as in the present study three
different outcomes were analyzed using a cross-sectional design.
The available literature regarding the effect of strength and flexi-
bility exercises indicates that these activities were effective in
decreasing pain intensity in the shoulder, lower back, and neck
(Andersen et al., 2012; Geneen et al., 2017; George et al., 2010; Kim
et al,, 2015). It is probable that the positive association between
strength and flexibility activity and diagnosed musculoskeletal
disease can be explained due to physicians' recommendations
about strength and flexibility activities as a non-pharmacological
treatment for MSD.

Teachers that practice sports presented a lower prevalence of
diagnosed musculoskeletal disease and the reason for this associ-
ation could be the high intensity required in sports compared to
conventional physical activities. Thus, sports practice becomes
difficult for people with diagnosed musculoskeletal disease due to
their disability related to disease severity. Although physical exer-
cise is recommended to prevent and treat MSD (Ambrose and
Golightly, 2015; Geneen et al., 2017), scarce information is avail-
able on the benefits of sports practice on MSD. A cross-sectional
study conducted on nurses (Abolfotouh et al., 2015) and a longi-
tudinal study on the Finnish Defence Forces (Taanila et al., 2010)
found similar results to those described in the present study.
However, the different characteristics of sports practice and out-
comes between the studies, as well as the lack of studies analyzing
teachers prevent recommending sports practice to prevent MSD in
teachers.

The work-related variables analyzed in this study were work
shift, length of employment, standing time, sitting time, and
perception of infrastructure of schools. The prevalence of MSD was
independent of work shift and standing time during work in the
sample studied. Work shift is an indicator of workload and teachers
were categorized into those who work one or > two shifts. The
results corroborate previous studies that demonstrated no associ-
ation between higher workload [hours/week] and MSD (Durmus
and Ilhanli, 2012; Yue et al., 2012; Zamri et al., 2017). Apparently,
work condition variables are determinants in MSD instead of only
work shift. Likewise, standing time was not associated with MSD
and comparisons with other studies are difficult as results in the
literature are inconclusive (Bandpei et al., 2014; Yue et al., 2012). An
aspect that could explain the absence of association between
standing time and MSD is that it was analyzed as total time in a day,
not considering rest breaks during work. Taking breaks between
periods of prolonged standing, generally performed sitting, could
attenuate pain (Capodaglio, 2017). This may be a reason that sitting
time was inversely associated with MSD only for the lower limbs,
since sitting is a relief for discomfort in the lower limbs as a
consequence of prolonged standing (Capodaglio, 2017).

Poor posture is another work-related variable that is positively
associated with MSD in teachers (Ehsani et al.,, 2018; Erick and
Smith, 2011; Yue et al., 2012) and could be a consequence of
inappropriate infrastructure of schools. The results of this study
demonstrated that perception of inappropriate infrastructure of
schools is an important predictor of MSD in teachers, being asso-
ciated with musculoskeletal symptoms in the upper limbs, back
and neck, diagnosed musculoskeletal disease, and disability in all
regions of the body. However, another important aspect associated
with poor posture in addition to infrastructure is ergonomic
knowledge of the work environment. Making appropriate behav-
ioral and ergonomic changes to workstations improves the
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Table 4
Factors associated with diagnosed musculoskeletal disease in elementary school
teachers.

Variables Diagnosed musculoskeletal disease
% Adjusted PR (CI95%)

Level 1

Gender

Male 222 1.00

Female 32.3P 1.31(0.86—1.99)

Age

<40 years 220 1.00

>40 years 40.5° 1.31(0.86—1.99)

Length of employment

Up to 9 years 17.1 1.00

10 to 19 years 28.6 1.58(0.93—2.66)

>20 years 43.3? 1.97(1.11-3.50)

Perception of school infrastructure

Adequate 27.6 1.00

Not adequate 45.32 1.57(1.20—-2.04)

Standing time

0 to 119 min 355 1.00

>120 min 29.0¢ 0.86(0.64—1.14)

Level 2

Nutritional Status

Low weight/eutrophic 279 1.00

Overweight 37.1° 1.22(0.90—1.64)

Strength and Flexibility activities

<2 days a week 29.6 1.00

>2 days a week 36.9¢ 1.66(1.25—-2.21)

Sports practice

No 33.1 1.00

Yes 14.6° 0.39(0.18—0.86)

TV viewing time (day)

0 to 119 min 29.2 1.00

>120 min 35.2¢ 1.37(1.02—-1.85)

Computer use

0 to 119 min 34.6 1.00

>120 min 27.9¢ 0.78(0.60—1.02)

High stress

No 27.7 1.00

Yes 41.6° 1.07(0.80—1.43)

Common mental disorder

No 284 1.00

Yes 39.1° 1.39(1.04—1.85)

% = Relative frequency; PR = Prevalence ratio; CI95% = confidence interval of 95%;
a=P<0.001, b=P<0.05 c=P <0.20 on Chi Squared test; Bold denotes statistical
significance; - variable that was not inserted in the multivariate analysis.

autonomy of workers, resulting in reduced non-neutral postures
and muscular effort during work (Robertson et al., 2009). These
results are alarming as there is a mismatch between furniture and
anthropometry characteristics in schools for students (Castellucci
et al., 2010) and possibly for teachers and other professionals.
Length of employment (>20 years) was positively associated
with diagnosed musculoskeletal disease, musculoskeletal symp-
toms, and disability in the upper limbs as described previously for
musculoskeletal pain in other regions of the body (Bandpei et al.,
2014; Cheng et al., 2016; Durmus and Ilhanli, 2012; Ehsani et al.,
2018). This association cannot be attributed to higher age of
teachers that have longer employment length since in the multi-
variate analysis age was not significantly associated with any
outcome. A plausible hypothesis is that the higher likelihood of
presenting MSD in teachers with length of employment >20 years
is a consequence of a longer time exposed to occupational risk
factors compared to those who have less employment length.
Diagnosed musculoskeletal disease and common mental disor-
ders were variables that best predicted the outcomes analyzed. It
was expected that diagnosed musculoskeletal disease would be
associated with musculoskeletal symptoms and disability and this
variable was important to adjust analysis as it is certainly a causal
exposure. However, this procedure was not commonly adopted in

previous studies (Bandpei et al., 2014; Cheng et al., 2016; Darwish
and Al-Zuhair, 2013; Ehsani et al., 2018; Erick and Smith, 2014;
Yue et al., 2012). With regard to common mental disorders, which
include depression, anxiety states, and somatoform disorders, the
results corroborate other studies (Ceballos and Santos, 2015; Erick
and Smith, 2013; Zamiri et al., 2017). The cross-sectional design of
this study prevents description of the direction of the relationship
between variables. Previous longitudinal data suggest a bidirec-
tional relationship, with psychological factors and MSD influencing
each other (Haukkal et al., 2011; Kroenke et al., 2011). Although
data from the present study do not indicate the direction of the
association, they support the need to monitor both common mental
disorders and MSD in teachers.

Another psychosocial variable that presented a positive associ-
ation with musculoskeletal symptoms in the upper limbs and back
and neck in the present study was high stress. Our results corrob-
orate both a cross-sectional study (Cardoso et al., 2011) and a re-
view (Erick and Smith, 2013) that demonstrated a positive
association between stress and MSD, but is contrary to a recent
study that reported no association between work stress and
musculoskeletal pain in teachers (Zamri et al., 2017). Positive as-
sociations between different indicators of work stress and MSD
were also revealed in a systematic review of longitudinal studies
conducted on industrial workers (Lang et al., 2012). The literature
indicates two hypotheses for these associations: the emergence of
stress results in MSD (Lang et al., 2012) or people with MSD are
more likely to develop subsequent perception of stress and become
less tolerant to the psychological demands of work (Bonzini et al.,
2015). Although the present study confirmed the positive associa-
tion between the variables, it was not possible to discern which
variable is the cause of the other. For these reasons, the results
suggest that both stress and MSD should be monitored in teachers.

It has been extensively described that excessive sedentary
behaviour is a risk for cardiovascular disease, type 2 diabetes,
metabolic syndrome, and mortality in adults (Rezende et al., 2014).
Although there is no information about the association between
sedentary behavior and MSD in teachers, a recent longitudinal
study (Amorim et al., 2017) and a systematic review (Rezende et al.,
2014) conducted in adults demonstrated that sedentary behaviour
is not a cause of musculoskeletal pain. These data are corroborated
by the results of the present study as there was no association
between sedentary behaviour analyzed by TV viewing and
musculoskeletal symptoms in any region of the body. On the other
hand, TV viewing was associated with diagnosed musculoskeletal
disease, probably because teachers with chronic conditions opt to
occupy their leisure-time with sedentary activities due to limita-
tions imposed by disease. Other information from the present study
that reinforces this affirmation is the higher prevalence of teachers
with diagnosed musculoskeletal disease on those who do not
practice sports.

Some limitations of this study should be highlighted to better
understand and generalize the results. As extensively discussed
above, the cross-sectional design prevents establishing the direc-
tion and causality of the associations. Another limitation is that the
study did not control for the healthy worker effect since all teachers
in the sample were working at the time of data collection. In
addition, the questionnaire adopted does not discriminate work-
related from general musculoskeletal disorders. Both limitations
may have influenced the outcome prevalence and prevalence ra-
tios. Work seasonality was also not considered. Data collection was
performed from July to December. Generally in Brazil, the school
year is divided into two semesters: First semester, February to July,
with a 15 day recess at the end of the first semester; Second se-
mester, August to December with school holidays from December
20 to January 31. Commonly, near the end of the semester teachers’
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work increases due to test applications and bureaucratic work.
Despite the limitations mentioned above, the study presents
practical applications since exposure variables that can guide
intervention programs to prevent MSD among elementary teachers
were described. The sample representativeness enables general-
ization of the results to teachers from other countries with similar
characteristics to those analyzed in the present study. Other
strengths include the use of major outcomes on MSD and multi-
variate analysis adjusted for main risk variables to which teachers
are often exposed.

5. Conclusions

The prevalence of MSD in different regions of the body is high in
elementary teachers. Neck, shoulders, lower and upper back were
the four most affected regions (>45%) and 31.6% of teachers re-
ported diagnosed musculoskeletal disease. Disability was higher in
the shoulders, lower back, upper back, and knees (>11%). Diag-
nosed musculoskeletal disease, common mental disorders,
perception of inappropriate infrastructure of schools, and high
stress were the major predictors of musculoskeletal symptoms and
disability. Length of employment >20 years, perception of inap-
propriate infrastructure of schools, and common mental disorders
were the variables that presented higher associations with diag-
nosed musculoskeletal disease. Sedentary behavior, sports practice,
and physical activity presented occasional associations while
sociodemographic aspects did not play an important role in the
outcomes analyzed. Intervention programs aiming to prevent MSD
in teachers should focus on mental, behavioral, and work-related
conditions.
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