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ABSTRACT

Cardiovascular diseases are the main causes of national death, and sedentary is an important risk factor in this degenerative
process. To evaluate the level of physical activity (LPA) of teachers in the public school system of Vigosa MG by means of two
distinct instruments and the agreement obtained between them. A total of 200 teachers of both genders, aged between 25 and
68, participated in this research. LPA was measured by the International Physical Activity Questionnaire (IPAQ) and through
the use of a pedometer. The calculations of the prevalence of active and non-physically active individuals were performed, and
the Kappa (K) index was subsequently used to establish agreement between the instruments. All analyzes were performed in
MedCalc software, version 14. 10. 2 and SPSS, version 20. For the IPAQ, 70% of teachers reached adequate levels of
physical activity (LPA), while by the pedometer only 26.5%. The agreement between the five categories of the pedometer and
the IPAQ was not significant, as well as in the classification in active and non-active, between the instruments. In conclusion
evaluating the LPA through the IPAQ it was possible to perceive that the majority of the teachers were classified as active.
However, when considering the threshold of 10000 steps/day of average, using the pedometer as an instrument of evaluation
of the NAF, the majority of the group cannot be considered active. In addition, there was no agreement between the
instruments for the evaluation of NAF.
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RESUMO

As doengas cardiovasculares sdo as principais causas de 6bito nacional, sendo o sedentarismo um importante fator de risco
neste processo degenerativo. O objetivo foi avaliar o nivel de atividade fisica (NAF) de docentes na rede publica de ensino de
Vigosa MG por meio de dois instrumentos distintos e a concordancia obtida entre eles. Participaram desta investigagdo 200
professores de ambos os sexos, com idade entre 25 ¢ 68 anos. O NAF foi mensurado pelo Questionario Internacional de
Atividade Fisica (IPAQ) e por meio da utilizagdo de um peddmetro. Foram realizados os calculos das prevaléncias de
individuos ativos e ndo ativos fisicamente e posteriormente o indice Kappa (K) para estabelecer a concordancia entre os
instrumentos. Todas as analises foram realizadas no software MedCalc, versao 14. 10. 2 ¢ SPSS, versao 20. Pelo IPAQ, 70%
dos professores atingiram niveis adequados de atividade fisica (AF), enquanto, pelo pedometro apenas 26.5%. A concordancia
entre as cinco categorias do pedometro e do IPAQ ndo foi significativa, assim como na classificagdo em ativos e ndo ativos,
entre os instrumentos. Conclui-se que avaliando o NAF através do IPAQ foi possivel perceber que a maioria dos docentes
foram classificados como ativos. Entretanto quando se considera o limiar de 10000 passos/dia de média, utilizando o
pedometro como instrumento de avaliagdo do NAF, a maior parte do grupo ndo pode ser considerada ativa. Além disso, ndo
houve concordancia entre os instrumentos para a avaliagdo do NAF.

Palavras Chave: Atividade Motora. Docentes. Estilo de Vida Sedentario.

Introduction

Cardiovascular diseases (CVD) are the main causes of death in Brazil, accounting for
31% of all recorded deaths'. Several factors contribute to increasing the prevalence of these
diseases in the population, such as tobacco smoking, inadequate diet and sedentary lifestyle.
The latter, in turn, is considered a primary risk factor for the development of CVD, being
strongly associated with the genesis and worsening of these comorbidities.
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According to the American College of Sports Medicine’, 150 minutes of moderate
physical activity (PA) or 75 minutes of intense PA every week are enough to reduce risks and
produce cardiovascular health benefits, and this activity can be performed in a continuous or
interrupted way.

Individuals who meet the minimum recommendation for weekly physical activity, in
addition to being at a lower risk of developing various diseases, are also important allies of
public health. It is estimated that, besides needing to use the Brazilian Unified Health System
(SUS) less frequently, they generate lower expenses with medicines and treatments as well,
helping save 7,000 BRL per 100 users™. Furthermore, even walking is associated with lower
medication, laboratory test and consultation costs®’.

Level of physical activity (LPA) can be measured by means of questionnaires such as
the International Physical Activity Questionnaire (IPAQ); physiological indicators (heart rate
and oxygen consumption); motion sensors (pedometers and accelerometers); and biological
markers (doubly-labeled water and Computer Science Application)®. However, when it comes
to epidemiological research, in which the vast majority of investigations assess large
populations, it is necessary to employ instruments with low operating costs and of easy
application.

11-14

In these studies, in which LPA was assessed, the IPAQ”' and Pedometers are
frequently used, with both instruments being easy to apply and of relatively low cost, thus
becoming very interesting options for this type of research.

Studies that have used the IPAQ as an instrument to assess LPA have observed high
prevalence of active individuals. In a study with teachers in Sdo Paulo, Brito et al’ found that
more than 53% of them had sufficient levels of physical activity. Colpani et al", assessing
women in the climacteric period, found a percentage of active women close to 80%. On the
other hand, in this same study, using the pedometer as an instrument to assess level of physical
activity, approximately 68% of the assessed subjects were classified as physically inactive.
Corroborating with these results, an investigation by Mantovani et al'', with workers from a
university and members of a gym in Presidente Prudente, observed that more than 80% of the
participants did not reach the average of 10,000 steps/day, being classified as physically
inactive. These results show a discrepancy between these instruments for level of physical
activity assessment.

Investigations that seek to establish LPA in population groups of workers are an
important tool in order to propose alternatives to maximize the benefits of an active lifestyle,
since, according to data from the Brazilian Ministry of Health, mortality by CVD in the country
reaches the working-age population more intensely than in countries like the United States and
in Western Europe, which increases public expenditures, hospitalizations and treatments for
these diseases'®.

Several studies that have assessed LPA with two different instruments have presented
controversial results in relation to agreement. Rosa et al'’, investigating LPA by means of an
accelerometer and the short version of the IPAQ, in postmenopausal women, found no
agreement between the instruments. Colpani et al’, assessing level of physical activity in
postmenopausal women, through the short version of the IPAQ and a pedometer, verified poor
agreement between them. Dallanezi et al'®, in turn, using the full version of the IPAQ and a
pedometer, and Torquato et al'’, using the full version of the IPAQ and an accelerometer, in
postmenopausal women with osteoporosis and seniors, respectively, found agreement between
these instruments for LPA assessment.

In the population of basic education teachers, few studies have assessed this behavior.
In addition to this scarcity, the vast majority of studies are concentrated in large population
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centers”?’, thus, there are few researches on level of physical activity in smaller cities’

populations'*?'. Moreover, investigations that have sought to verify agreement between
different instruments in LPA assessment were not identified in the literature for the population
in question, only in postmenopausal women'>'"'® and in the elderly population'’. In view of
this, the objective of the present study was to assess the level of physical activity of teachers
from Vigosa’s public school system, in Minas Gerais, by means of two different instruments, as
well as the agreement obtained between them.

Material and Methods

Participants

An observational study was carried out with a cross-sectional design in the population
of elementary and high school teachers from the State and Municipal network of the city of
Vigosa, Minas Gerais. Data collection comprehended the period from March to October 2013,
after approval by the ethics committee on research involving humans of the Federal University
of Vicosa (Of. Ref. No. 070/2012/CEPH), complying with Resolution No 466/12 of the
National Health Council.

In 2012, the population of the State and Municipal network was made up by 728
teachers, of which only 10% were male, according to data from Vigosa’s Secretary of
Education, MG. The sample was calculated following the equation: n = P x Q / (E/1.96),
where n is the minimum sample size required; P is the prevalence of the disease in the
population; Q = 100 - P; and E is the sample margin of tolerance®. Thus, with a P of 0.15,
which was found using the percentage mean of the different cardiovascular risk factors of Belo
Horizonte’s population, MG, with a standard error of 5% and a confidence interval of 95%,
the value of 196 was obtained, which is equivalent to the minimum of teachers required.

The study counted with 200 male and female teachers from Vigosa’s public school
system, MG, aged between 25 and 68 years old. This total accounted for 26% of the universe of
teachers, distributed in 8 schools — three municipal and five state schools — selected through a
randomization process.

Procedures

Initially, the school board was informed about the dynamics of the study, the objectives
and procedures that would be adopted in the research, and, then, all information was passed on
to the teachers. This was done during break time, in the teacher’s room, on different days to
include as many teachers as possible at each school. The research objectives were informed, as
well as all the dynamics to be carried out for data collection, making voluntariness and the
possibility of leaving the research at any moment clear. Moreover, an invitation poster for the
research, with all information as well as the researchers’ contact details, was posted at each
school. Those who agreed to participate were registered and underwent an analysis for
inclusion criteria. Inclusion criteria were: being teachers from Vigosa’s public network (state or
municipal), MG, having at least 3 years of teaching experience, not being on medical or
maternity leave, and having no metabolic impairment that could interfere with data collection
and validity.

Data collection took place at the school itself, in a reserved room, at a pre-scheduled
time with the teacher, being carried out by two assessors duly instructed to do so. At that
moment, a free and informed consent was read, questions were answered and the respondent
should sign it if he or she agreed with all the steps in the term. Subsequently, the IPAQ was
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applied to obtain level of physical activity. Then, anthropometric measurements were
performed and, finally, a pedometer was given to the participant to record the number of daily
steps.

Anthropometric Assessment

To characterize the anthropometric profile of the sample, the body mass index (BMI)
was calculated by dividing the weight by the square of the height**. Height was measured using
a portable WCS® stadiometer, with a 1 millimeter precision; the subjects were weighed on a
portable Plenna® scale, model AcquaSIM09190, with precision of 100 grams.

Body fat percentage (%G) was calculated by skinfold measurements. The technique for
skinfold measurement and analysis followed the recommendations of Jackson and Pollock’s
protocol, with the measuring of three folds (Men: Chest, Abdomen and Thigh; Women:
Triceps, Suprailiac and Thigh)*?*°, measured with a scientific skinfold caliper, model
Cescorf®. Three alternate measurements were performed, considering the average value
between them. Then, body density was converted into %G”’. All anthropometric data were
entered into the Avaesporte® program (Esporte Sistemas, MG, Brazil), with automatic
calculation of body composition.

Level of Physical Activity Assessment

For LPA measurement, the International Physical Activity Questionnaire (IPAQ) was
employed. Its short version was chosen because it has been validated for the Brazilian
population™*’.

The IPAQ was applied by two trained assessors that were prepared to clarify eventual
doubts of the participants. The answers were collected and counted, and the individuals were
later classified according to IPAQ recommendations® into 5 categories (Sedentary,
Insufficiently active A and B, Active and Very active).

Another instrument used to measure the participants’ LPA was the pedometer. For six
consecutive days, the subjects used a Digi-Walker® Pedometer, Model CW-700 (Digi-Walker,
Japan) (removed only when it was not possible to use it) to verify the number of daily steps.
The use of this instrument was standardized in the hip region, on the right side of the body and
attached to the pants waistband, having as reference the midline of the thighs, as per
manufacturer’s recommendations. The assessed participants received a record sheet, where they
wrote down the length of time they were without the pedometer, and, at the end of each day,
they wrote down the total number of steps.

In order to avoid the Hawthorne Effect, the first day of use was discarded from the
analyses, and the mean of the 5 remaining days was calculated'**'. The individuals were
classified according to number of daily steps, following the five classifications established by
Tudor Locke et al."* (sedentary, less active, little active, active and very active).

Subsequently, the participants were classified as active if the result was > 150 minutes
per week, using the IPAQ, and > 10,000 steps per day, using the pedometer. Those who did not
comply with these recommendations were classified as non-active®>**.

Statistical analysis

In the traditional classifications (sedentary, insufficiently active A, insufficiently active
B, active and very active for the IPAQ; and sedentary, less active, little active, active and very
active for the pedometer) and in the dichotomous classification (active and non-active) an Inter-
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rater reliability analysis and kappa statistics were used to determine the agreement between the
IPAQ and the pedometer.

Kappa values may range from 1 (perfect agreement) to a negative value®. Proposed a
six-level scale to interpret kappa values, in which zero values are taken as poor agreement; 0.00
to 0.20 as light agreement; 0.21 to 0.40 as fair agreement; 0.41 to 0.60 as moderate agreement;
0.61 to 0.80 as good agreement; and values above 0.81 as near-perfect agreement.

The Mcnemar test was used to investigate differences in the proportion of participants
that meet LPA recommendations with the pedometer and the IPAQ.

To calculate the prevalence of non-active subjects, the total number of subjects
classified as non-active was divided by the total number of subjects in the sample™. All
analyses were performed on MedCalc, version 14. 10. 2, and SPSS, version 20.

Results

A total of 200 people participated in this study, being 25 men and 175 women aged
43.65 years old on average. All of them met the inclusion criteria and were volunteers in the

two situations in which LPA was investigated. Descriptive characteristics are displayed in
Table 1.

Table 1. Characteristics of the sample of Vigosa’s public network teachers, MG, Brazil.

(N=200).

. Men Women Total
Variables n=25 n=175 n=200
Age(years) 39.76 £ 9.45 44.20+991 43.65+9.94
Height (cm) 1.73 £0.05 1.59 £0.06 1.61+0.07
Weight (Kg) 76.29 +£9.92 66.96 + 12.94 68.12 £ 12.95
BMI (Kg/mz) 25.41 +£3.04 26.40 +4.97 26.27 +4.77

%G (%) 20.09 +5.14 3248 +£6.42 30.93 +7.49

BMI: Body Mass Index; %G: Body fat percentage
Source: The authors.

Level of Physical Activity Assessment according to the five IPAQ and Pedometer
classifications, and the agreement between instruments.

Based on data obtained with the short version of the IPAQ, the subjects were classified
as: sedentary, insufficiently active A, insufficiently active B, active and very active.

On the other hand, by the pedometer, the participants were classified into five
categories: sedentary, less active, little active, active and very active.

Table 2 shows a comparison of the assessed LPA through the IPAQ and the Pedometer
between genders.

J. Phys. Educ. v. 28, ¢2833,2017.
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Table 2. LPA comparison by the IPAQ and the Pedometer in teachers from Vigosa’s public
network, MG, Brazil, by sex. (N=200).

Instrument/Classification Ng/in W(:,Zlen P-Value
IPAQ 0.053
Sedentary 4 4.6
Insufficiently Active A 12 17.7
Insufficiently Active B 24 6.3
Active 52 65.7
Very Active 8 5.7
Pedometer 0.043*
Sedentary 12 22.3
Less Active 20 28.6
Little Active 24 25.1
Active 20 17.7
Very Active 24 6.3

*p<0.05
Source: The authors

Figure 1 shows the average number of steps according to the five classifications
proposed by the IPAQ. Thus, it is possible to observe, according to the means of number of
steps, that the group of individuals classified as sedentary, active and very active by the IPAQ,
present values that would classify them as little active by the pedometer. Those classified as
insufficiently active A and B by the IPAQ, in turn, would be classified as less active by the
pedometer.
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Figure 1. Mean of the number of steps of Vigosa’s public network teachers, MG, Brazil,
according to classification proposed by the IPAQ. (N=200).

Source: The authors
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Assessing the agreement between the five Pedometer and IPAQ categories, the
instruments did not show significant agreement (Kappa = 0.009, p = 0.759).

Level of Physical Activity Assessment according to two IPAQ and Pedometer general
classifications, and the agreement between instruments.

After data categorization, the subjects were classified as active and not active. The
proportion of participants classified as active varied when determined by the IPAQ (70%) and
the pedometer (26.5%) (Figure 1). Considering the pedometer as reference criterion, the IPAQ
tends to overestimate the number of participants classified as active (McNemar chi-square =
66.63, p <0.001).
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Figure 2. Dichotomous classification of Physical Activity Level, by the IPAQ and Pedometer,
of Vicosa’s public network teachers, MG, Brazil (N=200).

Source: The authors

The agreement between the IPAQ and the pedometer was not significant (Kappa =
0.066, p =0.223).

Discussion

The present study presents the LPA of Vigosa’s basic education teachers, MG. By
means of these results it is possible to perceive a discrepancy in this behavior when the latter is
analyzed by different instruments. The results obtained through the IPAQ (Figure 1) show that
70% of the teachers were classified as physically active, corroborating with findings by Rosa et
al'’, which showed a high prevalence of this behavior in postmenopausal women. These results
suggest that the IPAQ tends to overestimate physical activity time in moderate and vigorous
activity and to underestimate it in activities of moderate intensity'’; however, further studies are
necessary to confirm this hypothesis.

The use of questionnaires, such as the IPAQ, in research has positive and negative
aspects. As a positive one we can highlight the comprehension of a large sample, since it is of
easy application and low cost. However, answers can be manipulated by the respondent, who
lies and/or omit information™. In addition, this instrument tends to overestimate activity level
and it has been presenting low agreement when compared to LPA objective measurement
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instruments'>'’, becoming a fragile and inconsistent tool to assess this behavior'~°. Hence the
importance of instruments that objectively measure level of physical activity.

Given these limitations of the questionnaires, we can select objective instruments for
level of physical activity assessment, such as pedometers. Pedometers are devices sensitive to
the vibration caused by hip movement during gait, being widely used to assess LPA by means
of number of steps’ >".

This instrument has some advantages in its use, since it allows, at reduced costs,
objective and accurate measurements of daily PA relative to displacements by foot. However, it
also presents some limitations as it makes it impossible to assess activities such as cycling,
water activities, and for not providing information on the duration, frequency and intensity of
the activities**'.

In the present research, using the pedometer to assess level of physical activity, it was
possible to observe that 73.5% of the teachers did not meet the minimum requirement of 10,000
steps per day on average to be classified as physically active.

In a study that assessed the number of steps in the employees of a university and
members of a gym, a percentage of 12.9% of individuals was obtained, reaching the minimum
recommendation of 10,000 steps per day''. These results corroborate with the findings of the
present investigation.

Comparing the values obtained between the IPAQ and the Pedometer, it is possible to
notice a discrepancy between data; by the IPAQ, 70% of the individuals were categorized with
adequate levels of PA practice, whereas, by the pedometer, this percentage was 26.5%.

In a cross-sectional investigation with women in the climacteric period, from the South
of Brazil, similar results were found as to prevalence of active individuals (74% and 31%) and
non-active individuals (26% and 68.2%) in both instruments, respectively, corroborating the
findings of this research'. Such behavior seems to be influenced by positive and negative
aspects inherent to each one of the instruments used to analyze the teachers’ physical behavior.

In addition to the similar behavior in relation to prevalence of active and non-active
individuals, Colpani et al." also compared the agreement between different instruments in LPA
assessment. In said comparison, the researcher found a weak agreement between instruments
(Kappa = 0.110; p = 0.007), which is not in line with the results obtained in the present
investigation, which found no agreement between them (Kappa = 0.066, p = 0.223).

Dallanezi et al.'®, corroborating results obtained by Colpani et al.,'” observed a weak
agreement (Kappa = 0.21) between the two LPA analysis instruments in a postmenopausal
population with osteoporosis. The lack of agreement between instruments, obtained between
both abovementioned investigations and the present one, can be attributed to methodological
incompatibilities. In Colpani et al.,”, the cut-off point adopted for level of physical activity
classification by the pedometer differed from the cut-off point adopted in the present
investigation (6,000 vs 10,000 steps/day on average). Concerning Dallanezi et al.,'® the
methodological difference occurred in the use of the full version of the IPAQ, while the present
research resorted to the short one.

There is a number of studies that have assessed level of physical activity in the Brazilian
population®” 12172028 - However, investigations that have assessed it with different
instruments are scarce in the national literature'>'""°. In addition, the present research sought to
identify the level of physical activity in teachers, using and comparing the pedometer and the
IPAQ. In the national literature, few investigations have presented a similar research model, but
still with methodological and population differences'>'®. Besides, the present study compared
both instruments in their 5 initial classifications (Pedometer: sedentary, less active, little active,
active and very active; IPAQ: sedentary, insufficiently active A, insufficiently active B, active
and very active) and their 2 general classifications (Active and Non-active), thus making it a
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pioneer among Brazilian studies that have assessed level of physical activity by different
instruments, equipped with relevant and new data.

Considering the role of regular physical exercise, an easily adopted behavior, in the
prevention of cardiovascular diseases, it is essential and necessary that accurate instruments of
LPA estimation are employed as an indispensable tool in interventions aimed at changing
habits.

It is worth stressing that the results obtained in the comparison between these two
instruments should be analyzed with caution, since the IPAQ measures LPA by means of time
(minutes) of activity, and the pedometer by means of number of steps. Because they are
different units, there might be errors in this comparison. However, other studies have already
been carried out based on these same units, corroborating with the findings of the present
investigation'>'®,

An interesting approach that could further enhance the analytical capacity of LPA
studies would be heart rate monitoring. Through the behavior of this variable, it would be
possible to observe the magnitude of daily activities and thus to determine which of the two
instruments best represents the teachers’ level of physical activity. However, due to the large
number of assessed subjects (N=200), such procedure became unviable. Because the present
study assessed LPA in basic education teachers from Vigosa’s public network, it is necessary to
carry out this same study model in populations of private school teachers, as well as teachers
from the federal education network. This will allow for a broad and representative demographic
perspective for all classes of teachers in the municipality of Vigosa, MG.

Conclusions

Assessing LPA through the IPAQ, it was possible to find that the majority of the
teachers were classified as physically active. However, when the threshold of 10,000 steps per
day on average is considered, using the pedometer as an LPA assessment method, the vast
majority of the group cannot be considered as physically active. In addition, there was no
agreement between the instruments for LPA assessment, and it is worth highlighting that the
IPAQ tends to overestimate the level of physical activity in the studied population.
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