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Abstract

The objective of this study was to analyze the psychometric quality regarding the level of
internal consistency of the International Physical Activity Questionnaire (IPAQ), short version, in
Brazilian university students. This is a cross-sectional study whose data collection was carried
out via questionnaire at a public university in the state of Minas Gerais, Brazil. Physical activities
were analyzed, considering the minutes spent walking, moderate and vigorous intensity.
Descriptive analyses, Pearson correlation and internal consistency were used using the
MacDonald’s Omega test (MO) and Conbrach’s alpha (a). All analyzes were carried out stratified
by sex using SPSS software, version 25.0. 309 men and 565 women participated in the study.
The internal consistency levels among men were MO of 0.670 and a of 0.469, among women
they were OM of 0.580 and a of 0.480. There were significant correlations between physical
activity variables, with the exception of walking time and vigorous intensity among men. It is
concluded that the IPAQ, short version, analyzed in three variables (walking, moderate and
vigorous) relating to minutes of practice, showed low internal consistency in Brazilian university
students.
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Resumen

El objetivo de este estudio fue analizar la calidad psicométrica en cuanto al nivel de consistencia
interna del Cuestionario Internacional de Actividad Fisica (IPAQ), versidn corta, en estudiantes
universitarios brasilefios. Se trata de un estudio transversal cuya recoleccién de datos se realizé
mediante cuestionario en una universidad publica del estado de Minas Gerais, Brasil. Se
analizaron las actividades fisicas, considerando los minutos de caminata, intensidad moderada
y vigorosa. Se utilizaron analisis descriptivos, correlacion de Pearson y consistencia interna
mediante la prueba Omega de MacDonald (OM) y alfa de Conbrach (a). Todos los analisis se
realizaron estratificados por sexo mediante el software SPSS versién 25.0. Participaron en el
estudio 309 hombres y 565 mujeres. Los niveles de consistencia interna entre los hombres
fueron OM 0,670 y a 0,469, entre las mujeres fueron OM 0,580 y a 0,480. Hubo correlaciones
significativas entre las variables de actividad fisica, con excepcién del tiempo de caminata y la
intensidad vigorosa entre los hombres. Se concluye que el IPAQ, versidn corta, analizado en tres
variables (caminata, moderada y vigorosa) relacionadas con los minutos de practica, mostré
baja consistencia interna en estudiantes universitarios brasilefios.

Palabras clave: Estudiantes; Actividad motora; Fiabilidad y Validez.

Resumo

O objetivo deste estudo foi analisar a qualidade psicométrica referente ao nivel de consisténcia
interna do International Physical Activity Questionnaire (IPAQ), versdo curta, em universitarios
brasileiros. Trata-se de um estudo transversal cuja coleta de dados foi realizada via questiondrio
em uma universidade publica do estado de Minas Gerais, Brasil. Foram analisadas as atividades
fisicas, considerando os minutos em caminhada, intensidade moderada e vigorosa. Empregou-
se andlises descritivas, correlagdo de Pearson e a consisténcia interna por meio do teste de
Omega de MacDonald’s (OM) e alfa de Conbrach’s (a). Todas as andlises foram realizadas
estratificadas por sexo via software SPSS, versdo 25.0. Participaram do estudo 309 homens e
565 mulheres. Os niveis de consisténcia interna entre os homens foram de OM de 0,670 e a de
0,469, entre as mulheres foram de OM de 0,580 e a de 0,480. Houve correlacdes significativas
entre as varidveis da atividade fisica, com excecdo entre o tempo de caminhada e intensidade
vigorosa entre os homens. Conclui-se que o IPAQ, versao curta, analisado em trés varidveis
(caminhada, moderada e vigorosa) relativas aos minutos de prdtica, apresentou consisténcia
interna baixa em universitarios brasileiros.

Palavras-chave: Estudantes; Atividade motora; Confiabilidade e Validade.

Introduction

Physical activity comprises an important health-related behavior for adoption at
different stages of life (Shinn; Salgado; Rodrigues, 2020). When not carried out
regularly, it leads to greater risks of the emergence of chronic non-communicable
diseases, which can range from high blood pressure (1.6%) to dementia (8.1%), in

different countries from low to high socioeconomic levels (Katzmarzyk et al., 2022).

Cenas Educacionais, Caetité - Bahia - Brasil, v.7, n.e19533, p.1-13, 2024.
Doi: https://doi.org/10.5281/zenodo0.13766171



SCIENCE IN PERSPECTIVE

cedu
Cenas Educacionais e-ISSN: 2595'4881

Due to this relevance, monitoring of this behavior in different studies has been
conducted (Li et al.,, 2022; WU et al., 2022), which allows expanding the evidence
framework at a global level. Therefore, one of the main ways of measuring physical
activity in epidemiological surveys is the questionnaire, such as the International
Physical Activity Questionnaire (IPAQ), validated for use in adolescents (Guedes; Lopes;
Guedes, 2005), adults (Guo et al., 2021) and elderly people (Cleland et al., 2018). In the
context of university communities, such as university students, it is observed that the
IPAQ has also been used in research (Sousa, 2011).

Therefore, it is essential in relation to this public, to better understand the
psychometric capabilities of the physical activity investigation model proposed in the
use of the IPAQ and thus estimate the quality of the information measured, considering
that the short version of this instrument is divided into walking and practice at two
intensities, moderate and vigorous, based on the report regarding the practice of
physical activity in four domains, namely: leisure, commuting, occupational and
domestic (IPAQ, 2022; CRAIG et al., 2003). The separate times for each of these physical
activity items are later added to the total score in minutes (Hallal et al., 2003), or later
transformed into metabolic equivalents (IPAQ, 2022). On the other hand, studies also
analyze these three characteristics separately, as in research that estimated the
prediction of practice in relation to health-related outcomes (Pitanga et al., 2012, 2010)
and the interaction between these actions (Moreno-Llamas; Garcia-Mayor; De La Cruz-
Sénchez, 2022).

Regarding the psychometric qualities in relation to the level of internal
consistency of the IPAQ, it is known that the long version, which estimates in detail the
practice of physical activity in the domains, demonstrated in research with workers at a
university in Iran, a level of reliability using Cronbach's alpha test (a) of 0.700
(Moghaddam et al., 2012). The short version of the IPAQ showed a satisfactory level of
internal consistency with an a of 0.700 in adults in Greece (Theodoropoulou; Stavrou;

Karteroliotis, 2022) and 0.647 in adults in Hungary (Acs et al., 2021).
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In relation to Brazilian university students, due to cultural peculiarities and
academic requirements, as well as the differences inherent in the adoption of this
behavior between university men and women (Sousa, 2011), it is understood that it is
essential to better understand the characteristics of this instrument in obtaining this
information. Therefore, understanding the structure and psychometric capabilities of
the IPAQ, short version, will make it possible to reflect on prevalence estimates in
research focusing on university students. Although there are results in the literature that
characterize the levels of reproducibility and convergent validity of the IPAQ (Khalil et
al., 2021), there s little evidence that contributes to additional elements that can support
the use of this questionnaire in research among this public in Brazil. Therefore, the
objective of this study was to analyze the psychometric quality regarding the level of

internal consistency of the IPAQ, short version, in Brazilian university students.

Methods

This cross-sectional study comes from the research “Lifestyle and quality of life
of students at the Federal University of Triangulo Mineiro (FUTM)”, which was approved
by the Research Ethics Committee, via opinion number 2,402,734. The target population
comprised students taking on-site courses at FUTM, enrolled in the first academic
semester of 2018, on the campus in the city of Uberaba, Minas Gerais.

The sample size was calculated for a target population of 5,952 university
students, considering 50% prevalence, aiming to guarantee greater sampling amplitude,
a confidence level of 95% and an acceptable sampling error of three percentage points,
subsequently, another 20% was added for possible losses and then another 10% for
association studies with adjusted analyses. The estimated final sample was 1,195
university students. Considering that analysis was planned for three variables (items),
the minimum sample for the present study was 60 university students (30 for each sex),

considering the need for 10 participants for each item (Tabachnick; Fidell, 2001).
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The form of participation in the study was for convenience, however, the number
of university students required per course was estimated using a stratification
procedure, considering the proportionality of each course in the total of FUTM's 25 in-
person undergraduate courses. University students aged 18 or over were included,
regardless of physical conditions and gender. Students were excluded from distance
learning courses and technical courses, due to the different academic characteristics of
these courses compared to those offered in person. Furthermore, students who were
enrolled at the institution because they had a higher education diploma and thus, they
have already experienced the University period, and university students who were
enrolled in courses at the Iturama campus (Agronomy, Degrees in Biological Sciences
and Chemistry), as it had been opened in February 2015, and is still in the implementation
phase and structuring. To apply the exclusion criteria, questions were inserted in the
data collection instrument for this screening during the tabulation of information.

In March 2018, the team responsible for data collection was trained, made up of
university students and postgraduate students in Physical Education from FUTM. Data
collection took place between the months of April and July of the same year, in the
institution's classrooms individually or in small groups of up to 30 university students.

Information for data collection was obtained through a questionnaire, self-
completed under the supervision of the applicators. This instrument was composed of
questions from the Health Indicators and Quality of Life of Academics (ISAQ-A)
questionnaire, previously tested for face validity, content and reproducibility for
application to university students (Sousa et al., 2013) and the IPAQ, short version,
validated for young Brazilian adults (Matsudo et al., 2001).

In this study, the IPAQ instrument was analyzed and those evaluated responded
to the number of days of practice and the total time (hours and/or minutes) referring to
the conduct carried out in the domains of leisure, commuting, occupational and home
activities, considering the carrying out walking and practices at moderate and vigorous
intensities. The following variables were investigated: minutes of walking per week,
minutes of moderate-intensity physical activity per week and minutes of vigorous-

intensity physical activity per week. The time in hours was transformed in minutes.
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The collected data were tabulated in Excel software, and later transferred to
Statistical Package for the Social Sciences (SPSS), version 25.0. Initially, the cases
furthest from the center (Mahalanobis distance) were analyzed, which represented
possible outliers, and exclusion was carried out. Descriptive analyzes of mean, standard
deviation (SD), median were applied, complemented by information on asymmetry and
kurtosis to observe the distribution of data for each variable of physical activity, with
values between -2 and 2 being considered satisfactory. Pearson's correlation was used
between the variables, with significant values up to £0.79 being considered adequate
(Santos, 2010). For internal consistency analyzes of physical activity variables, two tests
were used, Macdonald's Omega (OM), which considers the divergence of the weights
of each variable, with acceptable values between 0.70 and 0.90 (Campo-Arias; Oviedo,
2008) and a, which presupposes a single factor, but that the factorial weights of the
variables are considered equal to each other, with the following classification being
used: >0.9, excellent; 0.8 to 0.9, good; 0.7 to <0.8, reasonable; 0.6 to <0.7, weak; <0.6,
unacceptable (Hill; Hill, 2012). All analyzes were carried out separately by sex. The

significance level adopted was 5%.

Results

Participated 1,110 university students. After analysis for potential outliers, the
final sample of this study was 309 men and 565 women. Table 1 presents descriptive
information on minutes of physical activity separated by gender. In men, average times
of practicing physical activities such as walking and moderate intensity were observed,
exceeding 100 minutes per week. On the other hand, for women, only walking showed
high values.

Information on the correlations between the physical activity variables of the
IPAQ questionnaire, according to gender, is presented in Table 2. In men, a correlation
was observed between walking time and practice at moderate intensity, and between
practice at moderate intensity and practice at vigorous intensity. Among women, there
was a correlation between the time allocated to walking and physical activity at

moderate and vigorous intensities, and between moderate and vigorous intensity.
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Table 1 - Descriptive analyzes and reliability level of the International Physical Activity
Questionnaire (IPAQ), short version, in Brazilian university students. Uberaba, 2018.

Variables n Mean SD Median Asymmetry Kurtosis
Men

Minutes of physical activity per

week

Walk 309 130.18 118.91 100 0.864 -0.034

Moderate intensity 309 112.41 149.13 30 1.226 0.357

Vigorous intensity 309 8324  114.01 0 1133 -0.037

Women

Minutes of physical activity per

week

Walk 565 114.51 105.37 100 1.087 0.889
Moderate intensity 565  95.38  130.72 30 1.418 1.223
Vigorous intensity 565  55.15 98.92 0 1.683 1.578

SD = Standard deviation. Source: Own authorship.

Table 2 - Correlation analysis* between the physical activity variables of the
International Physical Activity Questionnaire (IPAQ), short version, according to
gender, in Brazilian university students. Uberaba, 2018.

. Moderate . . .
Variables Walk . . Vigorous intensity
intensity
Men ‘
2 .02
Walk 1.00 0240 0.023
p: <0.001 p: 0.681
. , 0.391
Moderate intensity - 1.00 39
p:<0.001
Vigorous intensity - - 1.00
Women
Walk 1.00 0179 0109
p: <0.001 p: 0.010
. , 0.412
Moderate intensity - 1.00 4
p: <0.001
Vigorous intensity - - 1.00

*Pearson correlation. Source: Own authorship.

Table 3 presented the internal consistency levels of the physical activity variables
of the IPAQ, short version. The results of the MO test were 0.670 and 0.580, in men and
women, respectively. The internal consistency values, estimated via a, were lower than

the MO.
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Table 3 - Internal consistency level of International Physical Activity Questionnaire
(IPAQ), short version, according to gender, in Brazilian university students. Uberaba,
2018.

Variables MO o

Men

Minutes of physical activity per week

Walk

Moderate intensity 0.670 0.469
Vigorous intensity

Women

Minutes of physical activity per week

Walk

Moderate intensity 0.580 0.480

Vigorous intensity

MO = Macdonald’s Omega; a: Conbrach’s apha. Source: Own authorship.

Discussion

This study showed, in both, men and women students at a Brazilian public
university, the occurrence of low internal consistency levels of the IPAQ, short version.
These results corroborated the two tests used to estimate internal consistency. The
occurrence of significant correlations between the physical activity variables in the
questionnaire was noted, however, they were acceptable.

Internal consistency using the a test, in men and women, showed results below
0.60, which can be classified as unacceptable (Hill; Hill, 2012). In other studies, that used
the a test to estimate the internal consistency of the short version of the IPAQ, values
of 0.647 (weak level) (Acs et al., 2021) and 0.700 (good level) (Theodoropoulou; Stavrou;
Karteroliotis, 2022). However, it is important to note that these studies analyzed the

physical activity variables differently when compared to our study, as they included the

Cenas Educacionais, Caetité - Bahia - Brasil, v.7, n.e19533, p.1-13, 2024.
Doi: https://doi.org/10.5281/zenodo0.13766171



SCIENCE IN PERSPECTIVE

cedu
Cenas Educacionais e-ISSN: 2595'4881

sum of the total practice time in the investigation of internal consistency
(Theodoropoulou; Stavrou; Karteroliotis, 2022), as well as consideration of the sitting
time questions of the aforementioned instrument (Acs et al., 2021), which do not
comprise the same construct as physical activity (IPAQ, 2022).

Furthermore, internal consistency results were observed in relation to the MO
test that were lower than the levels considered satisfactory, but better than the values
observed for a. The MO test seems to be more appropriate, given the differences in the
weights that each physical activity variable can contribute to the characteristic it
represents. Furthermore, despite lower correlation values between the physical activity
variables, significant relationships were observed, which could make the internal
consistency result, via a, biased, prompting caution (Hill; Hill, 2012). On the other hand,
we chose to use a, for purposes of comparison with other studies that used the
aforementioned test.

It is important to highlight that in this study we chose to analyze the minutes
referring to walking practices and actions performed at moderate and vigorous
intensities, and not how they are measured (days and time, in hours and/or minutes of
walking practice and behaviors in the intensities), based on the domains of leisure-time,
commuting, occupational and home (IPAQ, 2022). This format was considered because
research has investigated this information separately, such as in studies on the
predictive capacity of physical activity under different health outcomes (Pitanga et al.,
2012, 2010) and analysis of the interaction of these behaviors measured by the IPAQ
(Moreno-Llamas; Garcia-Mayor; De La Cruz-Sanchez, 2022), however, it is common to
use different methodologies, with the analysis mainly of a single variable with the time
score in total, aiming the identification of levels of practice in this audience (Sousa, 2011)
and the scope of recommendations (WHO, 2020), which is beyond the scope of this
investigation.

Obtaining information about physical activity through three items may not
robustly reflect this practice behavior, which could be better explored when using the
long version of the IPAQ instrument in this group (Helou et al., 2017), according to
observed in research with workers at a university in Iran with internal consistency values

at a good level (a: 0.700) (Moghaddam et al., 2012). Despite the limitations related to

Cenas Educacionais, Caetité - Bahia - Brasil, v.7, n.e19533, p.1-13, 2024.
Doi: https://doi.org/10.5281/zenodo0.13766171



SCIENCE IN PERSPECTIVE

cedu
Cenas Educacionais e-ISSN: 2595'4881

the IPAQ (Farshbaf-Khalili et al., 2021), the possibility of extracting information about
the physical activity of Brazilian university students, through this instrument, seems
satisfactory to us due to the minimum quality standard demonstrated by the short
version, which is expected in questionnaires (Craig et al., 2003; Matsudo et al., 2001) and
advantages, which are centered on easy application and low cost (Guimaraes; Silva;
Basile, 2020), and absence of collinearity between the variables analyzed, as observed
in this study.

Some limitations of this study are mentioned, such as the selection method of
university students, which occurred for convenience, which can contribute to the
participation of university students with better lifestyle profiles, such as those in the
area of Health Sciences, however, to minimize this bias, the number of university
students per course was estimated, considering proportionality, thus minimizing the
mass enrollment of university students in certain courses. Furthermore, prior analysis
was used to exclude outliers, as well as the correction of discrepant results (Gress;
Denvir; Shapiro, 2018), which are possible when interpreting when self-filling the IPAQ
(IPAQ, 2022), due to the bias memory and overestimation of positive behaviors (Silva et
al., 2023).

It is concluded that the IPAQ, short version, considering three variables (walking
and intensities, moderate and vigorous), presented internal consistency at a low level in
terms of reliability in estimating physical activity. It is expected that this information can
contribute to the understanding of this questionnaire, which has been used in different
countries and which provides the opportunity to measure physical activity behavior in

different population groups in research with large samples.
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