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Abstract

Examining ways of reducing physical inactivity has been at the forefront of public health research. Moreover, valid and reliable
scales are needed to objectively assess physical activity (PA) avoidance. Previous research has shown that experiencing weight
stigma and physical appearance-related concerns are associated with physical inactivity. However, there is currently no Thai
instrument that assesses physical inactivity in relation to weight stigma. Therefore, the present study examined the psy-
chometric properties of the Thai version of the Tendency to Avoid Physical Activity and Sport Scale (TAPAS). Thai university
students (N = 612) recruited via convenience sampling completed an online survey using SurveyMonkey between September
2022 and January 2023. Confirmatory factor analysis (CFA), multigroup CFA, and Pearson correlations (between TAPAS
scores, age, body mass index, and time spent exercising) were used to analyze the data. The CFA showed robust psychometric
properties for the Thai version of TAPAS regarding its unidimensional structure. The TAPAS was measurement invariant across
sex, weight status, and daily hours of exercise. However, no significant Pearson correlations were found. In general, the results
showed that the TAPAS is a good scale for assessing PA avoidance among Thai young adults across different sexes, weight status,
and daily hours of exercise.
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Introduction

According to the World Health Organization (WHO), physical activity (PA) is defined as
“any bodily movement produced by skeletal muscles that requires energy expenditure” (World
Health Organization, 2022a). Moreover, the WHO suggests that adults should participate in at least
150-300 minutes of moderate intensity aerobic PA per week to maintain their health (World Health
Organization, 2022a). PA has the potential to enhance physical health such as reducing the risks

of non-communicable diseases (e.g., cardiovascular diseases, cancer, and diabetes), improving
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body composition, and reducing psychological distress (e.g., depression, anxiety, stress) which can
contribute to an individuals’ quality of life (An et al., 2020; World Health Organization, 2022a).
Worldwide, rates of physical inactivity (defined as not engaging in the WHO recommended
levels of PA) have increased from 31.6% in 2001 to 36.8% in 2016 (World Health Organization,
2010; 2022a). Previous studies have reported that many adults and adolescents living in high-
income countries as well as South-East Asia are not sufficiently physically active (Guthold et al.,
2018). According to the WHO (2022b), 74% of adolescents (i.e., aged 11-17 years) and 17% of
adults (i.e., aged > 18 years) in the South-East Asia region do not meet the physical activity levels
as specificied in their guidelines. Similarly, Thailand (one country in South-East Asia) is
experiencing an increasingly high prevalence of insufficient physical activity which has the
potential to negatively impact healthcare (Liangruenrom et al., 2018; Thanamee et al., 2017). A
recent Thai study found that the prevalence of physical activity among adults (i.e., at least 150
minutes of moderate to vigorous PA per week) had decreased from approximately 80.8% in 2015
to 69.1% in 2020 among Thai adults (Topothai et al., 2023). Moreover, a Thai study among
medical students reported that approximately 50.5% of students are physically inactive. Further,
this study showed that PA participation was associated with physical factors (e.g., sex and body
weight), social factors (e.g., family and friends support), and cultural factors (e.g., living in a very
sunny country which may result greater time indoors and not exercising to avoid the damaging
effects of sunlight) (Wattanapisit et al., 2016). Therefore, further examination of the differences in
PA (or its avoidance), and the relationship with these factors (e.g., sex, and body weight) is needed.
Several factors (e.g., psychological, social, and biological) influence an individual’s
decision to avoid PA and sports engagement (Bevan et al., 2023; Pearl et al., 2015; Puhl & Suh,

2015; Vartanian & Shaprow, 2008; Vartanian & Novak, 2011). One of these studies indicated that



individuals who had experienced weight stigma were more likely to avoid exercising (Pearl et al.,
2015), indicating that weight issues can be a precursor to PA avoidance. The issue of weight is
important because there have been reported yearly increases in obesity among young Thais,
especially among those in higher education (i.e., university), males, those with indoor occupations,
and those who do not engage in regular exercise (Hatthachote et al., 2019). For instance,
individuals who are overweight may report greater experiences of weight stigma which is
associated with lower body satisfaction, lower self-esteem, and increased depression, and —
consequently — lower motivation to exercise (Vartanian & Shaprow, 2008). Moreover, sex
differences may be a factor associated with lower engagement in exercise. That is, females who
perceive themselves to be overweight tend to experience more weight stigma than males because
they are more vulnerable to perceived weight stigma in various environments (e.g., workplace,
school), which can result in PA avoidance (Sabiston et al., 2014; Saffari et al., 2023; Sattler et al.,
2018). Therefore, further studies among young Thai university students and their tendency to avoid
PA and sports are needed.

The Tendency to Avoid Physical Activity and Sport Scale (TAPAS) is a recently developed
self-report measure (Bevan et al., 2022). The TAPAS uses ten items to identify experiences of
weight stigma and physical appearance-related concerns relating to the tendency to avoid PA and
sports (Bevan et al., 2022). Before the TAPAS was developed, there was a lack of
psychometrically robust measures assessing the tendency to avoid PA and sports due to weight
stigma, and body-related concerns. Although several studies have reported significant associations
between weight stigma experiences and avoidance of PA (Bevan et al., 2023; Pearl et al., 2015;
Puhl & Suh, 2015; Vartanian & Shaprow, 2008; Vartanian & Novak, 2011), the process of these

associations remains complicated and inconsistent (Liangruenrom et al., 2019; Thiel et al., 2020).



Moreover, few studies have explored the relationships between experiencing weight stigma,
having physical appearance concerns, and a lack of motivation for PA and sport. It has been
suggested that more empirical evidence is needed to investigate the effect of weight stigma on PA
avoidance (Bevan et al., 2022; Pearl et al., 2021). Therefore, the TAPAS was developed as a
specific scale assessing PA avoidance due to psychosocial concerns (i.e., weight stigma and
physical appearance) (Bevan et al., 2022).

The original version of the TAPAS was found to have strong psychometric properties,
including reliability and factor validity across males and females (Bevan et al., 2022). More
specifically, the TAPAS has been found to have a unidimensional structure (Bevan et al., 2022;
Fan et al., 2023a; Saffari et al., 2023). However, no study on the psychometric properties of a Thai
version of the TAPAS among the Thai population currently exists. Translating and validating the
TAPAS into the Thai language may help Thai healthcare providers to assess the psychosocial
reasons for PA avoidance among Thai people. Additionally, a Thai version of the TAPAS would
assist in increasing the growing body of research on PA avoidance due to weight stigma and
physical appearance concerns.

To optimize the psychometric evidence of TAPAS, the present study examined its
measurement invariance to examine how the one-factor structure of TAPAS fitted across different
subgroups: sex (female vs. male), weight status (non-overweight vs. overweight), and amount of
daily physical activity (less than one hour vs. one hour or more). A meta-analysis found that
moderate to vigorous intensity physical activity (i.e., approximately one hour per day) appeared to
decrease the negative health consequences of sedentary behaviors (e.g., high level of sitting time)

(Ekelund et al., 2016). Therefore, it is essential to assess the factor structure of TAPAS taking into



account those who have spent different amounts of daily time exercising and whether TAPAS
items are interpreted differently among these two groups.

More specifically, the purpose of the present study was to examine the psychometric
properties of the Thai version of the TAPAS among university students. Utilizing university
settings for research has proven highly effective, especially in terms of efficient participant
recruitment and streamlined data collection (e.g., see Saffari et al., 2023). This approach aligns
well with the present study's goals and sets a strong foundation for future research in similar
demographic areas. The present study had three aims. These were to examine the (i) psychometric
properties of the Thai TAPAS (i.e., factor structure and internal consistencies), (ii) measurement
invariance of Thai TAPAS across sex (female vs. male), weight status (non-overweight vs.
overweight), and daily hours of exercise (less than one hour vs. one hour or more), and (iii)

between-group differences in sex, weight status, and daily hours of exercise on the Thai TAPAS.

Methods
Participants

The present cross-sectional online survey recruited participants through a convenience
sampling technique using SurveyMonkey (an online survey tool platform for data collection). Data
were collected between September 2022 and January 2023. All participants were recruited using
a link which was circulated on Facebook and in a university forum. The participants were
university students (i.e., undergraduate and postgraduate) residing in Thailand (n = 612). The
inclusion criteria were, (i) being > 18 years old; (ii) being able to read and understand the Thai

language; and (iii) being enrolled at a university in Thailand. The aim of the study was presented



at the start of the online survey page. All participants provided online informed consent before

they started the survey.

Ethical considerations

The present study was ethically approved by the Human Research Ethics of National Cheng
Kung University (NCKU HREC-E-110-486-2) and endorsed by the ethics committee at Mahidol
University. Moreover, the researchers adhered to other ethical principles and concerns such as

respecting the participants’ right, confidentiality, anonymity, and data security.

Translation process

After obtaining permission to translate the TAPAS from the developers (Bevan et al.,
2022), the translation was carried out taking into consideration the Thai cultural adaptation (Beaton
et al., 2000). The first stage was a forward translation method. The original TAPAS (English
version) was translated into the Thai language by two independent bilingual speakers with
experience in psychometric translation (i.e., in nursing and sports sciences). Subsequently, both
forward translations were examined, and discussed by the two forward translators. Moreover, both
forward translators were encouraged to indicate any possible problem with the original text in
which its intended meaning was not clearly understood. It was then discussed, and the consensually
agreed scale was used for the forward translation. The second stage involved a backward
translation. The complete forward translation was back-translated into two English versions by
another two individual bilingual speakers who were fully blinded to the original version. The third
translation stage involved the evaluation of all the TAPAS materials for approval. More

specifically, the original TAPAS version, the forward translations (i.e., the two forward



translations and completed forward translation), and the two backward translations were reviewed
and consolidated into a prefinal Thai version by three expert committees (see Thai version of
TAPAS in the Supplementary S3). However, a problem with the word ‘private setting’ was
observed for Item 10 (i.e., ‘I would prefer to participate in physical activity in a more private
setting’) during the translation process. In the Thai language, ‘private setting’ can refer to an
enclosed area (e.g., home) or a reserved area in a fitness gym. However, all three expert committees
concluded and decided not to replace or provide a light alternative to these words for Item 10 to
retain the original version’s wording. The criteria for selecting expert committees were: (i) being
a native Thai speaker; (ii) working in healthcare; (iii) having experience in psychometric
translation; and (iv) having a published a psychometric validation paper. Later, the prefinal version
was finalized after obtaining equivalence according to language and clinical perspective between

the original and final versions.

Measures
Demographic information

All participants reported their age, sex, self-reported weight (in kilograms) and height (in
centimeters), any relevant health condition or disease during the survey period, academic degree,
and daily hours of exercise. Additionally, body weight index (BMI) was divided into four groups
(i.e., < 23 kg/m? being classed as non-overweight, > 23 kg/m? being classed as overweight; > 25
being classed as obesity type I, and > 30 being classed as obesity type II), using BMI reference for

Thai populations (Sakboonyarat et al., 2020).

Tendency to Avoid Physical Activity and Sport Scale (TAPAS)



The TAPAS is a self-report measure for assessing the tendency to avoid PA and sports
because of weight stigma and physical appearance-related concerns (Bevan et al., 2022). The
instrument consists of ten items scored on a 5-point Likert-type scale ranging from 1 (strongly
disagree) to 5 (strongly agree). An example item is “I find myself avoiding participating in sport
because of my weight”. The total score is calculated by adding each item response to generate a
sum score between 10 and 50 with higher scores indicating a higher avoidance of PA and sports.
Both the original version of the TAPAS (Cronbach’s a = .93; Bevan et al., 2022) and the Chinese
versions of TAPAS (e.g., Cronbach’s a = .95 to .96; Fan et al., 2023a; 2023b; Saffari et al., 2023)
have been reported to have good internal reliability. Moreover, the Thai version of TAPAS had

excellent internal consistency among the present sample (Cronbach’s a = .95).

Statistical analysis

Descriptive statistics were used to assess participants’ demographic information. For item
examination, skewness and kurtosis were used to assess the distribution of responses. The evidence
shows that confirmatory factor analysis (CFA) is well-established for psychometric evaluation
(Alavi et al. 2020; Cao et al., 2023). Therefore, CFA was used to verify the validity of factor
structure and item analysis for the Thai TAPAS. Additionally, CFA was used to derive factor
loadings and corrected item-total for testing each item of TAPAS and values above .4 were
considered reasonable (Maskey et al., 2018). CFA was applied to examine the factor structure of
the TAPAS using diagonally weighted least squares (DWLS) estimation. The DWLS estimation
was used because it is the method that is most appropriate for measures using ordinal scales (Li,
2021), like the Likert scale used for response items in the TAPAS. The reliability of the TAPAS

was assessed using Cronbach’s a and McDonald’s o coefficients and values above .7 were



considered adequate. More specifically, values between .7 and .8 are often considered good, .8 and
.9 are considered very good, and .9 or more are considered excellent (Kalkbrenner, 2023;
Nunnally, 1978).

Model fit was assessed using the comparative fit index (CFI), a Tucker-Lewis index (TLI),

a root mean square error of approximation (RMSEA), and a standardized root mean square residual

(SRMR) (Jun, 2005; Yi et al., 2021). More specifically, it was assessed by: a non-significant Xg,
CFI > 9, TLI > .9, RMSEA < .08, and SRMR < .08 (Lin et al., 2020; Nejati et al., 2021). In
addition, measurement invariance was tested across sex (female vs. male), weight status (non-
overweight vs. overweight), and daily hours of exercise (less than one hour vs. one hour or above)
among the sample using three nested models in the multigroup CFA (MGCFA). The three nested
models of measurement invariance were: a configural invariance (investigating whether the factor
structure of TAPAS was similar across subgroups; named as M1); a metric invariance model
(investigating whether the factor loadings of the TAPAS items were similar across subgroups;
named as M2); and a scalar invariance model (investigating whether both factor loadings and item
intercepts of TAPAS were similar across subgroups; named as M3) (Leung et al., 2020; Pakpour
et al., 2019). Moreover, evidence comprising SRMR, RMSEA, and CFI were used to compare the

model for measurement invariance across subgroups (Jun, 2005). For assessment of invariance,

every two nested models (i.e., M2-M1 and M3-M2) were compared, and non-significant Xz
difference tests together with cut-off values for the ACFI>—.01, ASRMR <.03 (for factor loading)
or .01 (for item threshold), and ARMSEA < .015, indicate invariance across the tested subgroups
(Chen, 2007; Chen, Huang et al., 2022).

Independent #-tests were used to compare the mean score of TAPAS for subgroups

including sex (female vs. male), weight status (non-overweight vs. overweight) and daily hours of



exercise (less than one hour vs. one hour or above) to determine whether there were any significant
or substantial differences. According to previous studies, poor physical health and mental health
are among the barriers that reduce individuals’ engagement in exercise (Firth et al., 2016; Maruf
et al., 2018; Murphy et al., 2011). Therefore, participants with a physical condition or disease (n =
80) were excluded from the sensitivity analyses in the independent #-tests to reduce confounding
effects. Independent #-test were therefore used to compare males and females’ mean scores on the
TAPAS excluding those having a physical condition or disease.

Independent #-tests were also used to compare mean scores of males and females on the
TAPAS according to their weight status. The extant literature has reported that weight status (i.e.,
body weight and BMI) are determinant health behaviors that contribute to sex differences. Females
who are overweight have higher body dissatisfaction and social appearance anxiety than males
(Xian & Tink, 2022). Therefore, male and female participants were considered separately for
comparison in relation to their weight status on TAPAS scores to understand different levels of
weight concerns. Additionally, p-values < .05 were considered statistically significant. Cohen’s d
was calculated to indicate the effect size of TAPAS score on subgroups (sex, weight status, and
daily hours of exercise); small effect size (d = .2), medium effect size (d = .5) and large effect size
(d = .8) (Cohen, 2013).

Additionally, Pearson correlation tests were performed between the TAPAS score, age,
BMI, and exercise time to determine concurrent and divergent validity of the TAPAS. In addition,
Jeffrey's Amazing Statistics Program (JASP) version 0.17.3 was used to analyze all data because
this statistic software is often used in the psychological sciences field and is supported by R

programming to analyze the data (Han & Dawson, 2020; JASP Team, 2023).
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Results

Table 1 shows the descriptive statistic results on the demographic information of the
participants including age, sex, BMI, any relevant health condition or disease reported during the
survey period, academic degree, and daily hours of exercise. The findings show the demographic
distribution of participants (N = 612) with an average age of 20.57 years (SD = 2.29) between 17
to 33 years. The participants comprised 444 females (73%) and 168 males (27%). The mean BMI
for the participants was 21.79 (SD = 4.26) kg/m? with 70% classed as being non-overweight, 11%
classed as being overweight, 13% classed as being obesity type I, and 6% classed as being obesity
type II. Most participants did not have any health condition or diseases during the survey period
(87%), and almost all participants were undergraduate students (96%). Moreover, 41% of
participants engaged in less than one hour of exercise per day and 59% engaged in more than one
hour of exercise per day. The average TAPAS score was 22.66 (SD = 9.19).

[Please insert Table 1 here]

Table 2 shows the results of the examination of the item and scale properties of the TAPAS.
All item properties of the TAPAS were normally distributed with no extreme values for both
skewness (between -0.43 to 0.78) and kurtosis (between -1.02 to 0.21). All factor loading values
ranged between .69 to .91 and all item-total correlation values ranged between .67 to .88 except
for Item 10 (factor loading = .36 and item-total correlation = .35). Moreover, internal consistency
was excellent with higher values (both Cronbach’s a and McDonald’s ® = .95). The

unidimensional structure was supported for the TAPAS given its excellent fit (CFI =.996, TLI =

995, RMSEA = .041, SRMR = .049) except for the significant )(2 (;(2 = 70.88, df = 35, p-value <

.001)

11



[Please insert Table 2 here]

Table 3 shows the results of the measurement invariance testing across sex, weight status,
and daily hours of exercise using three nested models of MGCFA. All the MGCFA supported the
measurement invariance across subgroups with satisfactory values for reference indicators of fit
indices as follows: sex (M2-M1: ACFI =-.001, ARMSEA =.010, ASRMR = .006; M3-M2: ACFI
=.000: ARMSEA = -.008, ASRMR = -.004), weight status (M2-M1: ACFI = .000, ARMSEA =
.001, ASRMR = .004; M3-M2: ACFI =.000: ARMSEA =-.002, ASRMR =-.003), and daily hours
of exercise (M2-M1: ACFI = .000, ARMSEA = .000, ASRMR = .003; M3-M2: ACFI = .001,
ARMSEA = -.008, ASRMR = -.003).

[Please insert Table 3 here]

Supplementary Table 1 shows the results of the independent #-test on TAPAS scores
between the subgroups (i.e., sex, weight status, and daily hours of exercise). There were no
significant differences between sex (females M = 23.10, SD = 9.07 vs. males M = 21.51, SD =
9.43, p = .057), weight status (non-overweight M = 22.72, SD = 9.04 vs. overweight M = 22.52,
SD =9.54, p = .804), and daily hours of exercise (less than one hour M =22.72, SD = 9.40 vs. one
hour or above M =22.62, SD =9.05, p = .898) in TAPAS scores among Thai university students.

Moreover, after the exclusion of participants with a physical condition or disease (total N
= 532), females had a significantly higher TAPAS score (M = 23.27, SD 9.03) than males (M =
21.38, 8D 9.22; p =.033; Cohen’s d = .21). In relation to weight status, non-overweight males had
slightly a higher TAPAS score (M = 21.55, SD = 9.12) than males with obesity type [ (M =21.13,

SD =9.92), but this was not significant (p = .818; Cohen’s d = .05). Males with obesity type II had
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a higher TAPAS score (M = 24.78, SD = 12.39) than non-overweight males (M = 21.55, SD =
9.12), but this was not significant (p = .331; Cohen’s d = .34). Further, females with obesity type
I had higher a TAPAS score (M =25.71, SD = 9.74) than non-overweight females (M = 23.10, SD
= 8.82) but was marginally non-significant (p = .059; Cohen’s d = .29). Females with obesity type
IT had a greater TAPAS score (M = 26.31, SD = 7.10) than non-overweight females (M = 23.10,
SD = 8.82), but this was not significant (p = .153; Cohen’s d = .37). There were moderate effects
between non-overweight and obesity type Il among males (Cohen’s d = .34) and females (Cohen’s
d=.37) (Table S1).

[**See Supplementary Table S1%%*]

Supplementary Table 2 shows the results regarding the relationships between the TAPAS
score, age, BMI, and exercise time. TAPAS scores showed no significant relationship with age (r
=-.07, p=.092), BMI (» =-.01, p = .835) and exercise time (r =-.02, p = .673). Exercise time had
no significant relationship with age (» = -.04, p = .289) and BMI (r = -.04, p = .379). However,
there was a significant relationship between age and BMI (» = .16, p <.001).

[**See Supplementary Table S2*%*]

Discussion

Using a cross-sectional design, the present validation study examined the psychometric
properties, measurement invariance, and between-group differences in sex, weight status, and daily
hours of exercise on the Thai version of the TAPAS. In general, the participants were older
adolescents and/or young adults at university who were mostly in the normal BMI weight range,

and engaged in appropriate levels of physical activity as evidenced by the TAPAS score which
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was below the mean score. This suggests that the Thai young adults in the present study were (on
average) not avoiding PA and/or sports. Moreover, the majority of the participants were classed as
being non-overweight (70%) which suggests that most participants would not have weight-related
stigma issues which may contribute to the avoidance of PA and sports.

The CFA results showed that, in general, the Thai version of the TAPAS has robust
psychometric properties. First, the results showed that the TAPAS has a unidimensional structure,
indicating that all the TAPAS items belong to the same construct. This is consistent with previous

studies which also reported a unidimensional structure for the TAPAS (Fan et al., 2023a; Saffari

etal., 2023). However, the findings showed a significant )(2 which is contrary to the needed criteria
of fit indices. However, because the chi-square statistic can be affected by a larger sample size
(Alavi et al. 2020), evidence recommends reporting it in combination with RMSEA, CFI and
SRMR to present a good model fit (Alavi et al. 2020). The fit indices of CFI, TLI, RMSEA, and
SRMR of the present study were acceptable which suggests the TAPAS has robust psychometric
properties.

Moreover, both internal consistency values (i.e., Cronbach’s a and McDonald’s ®) found
in the present study were excellent, indicating that the TAPAS will produce similar results for PA
avoidance under similar conditions. These findings are also similar to previous studies (Fan et al.,
2023a; 2023b; Saffari et al., 2023) which extend the use of the TAPAS across different populations
and cultures. Although the internal consistency was high, there were no issues of redundancy
among TAPAS items because the values of item-total correlation ranged between .35 and .88,
which were all lower than .9 (Tavakol & Dennick, 2011). In general, the factor loading and
corrected item-total for testing each TAPAS item were above a reasonable level. However, the

results showed that Item 10 presented lower factor loadings (.36) and item-total correlation (.35).
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A previous study also found that Item 10 (I would prefer to participate in physical activity in a
more private setting) was a misfitting item (Fan et al., 2023a; 2023b). The authors in that study
suggested that the research participants could have misunderstood the word ‘private setting’ which
refers to individual special privilege settings or places (e.g., a reserved area in the gym) (Fan et al.,
2023a: 2023b). Therefore, participants might have misinterpreted Item 10 and therefore assessed
it differently. Hence, our findings encourage future studies to revise Item 10’s description or

examine whether it should be retained (Fan et al., 2023a: 2023b).

The measurement invariance across sex, weight status, and daily hours of exercise on the
TAPAS showed that there were invariant assessments of TAPAS items across males and females
(sex), being non-overweight and overweight (weight status), and engaging in less than one hour
and one hour or more of exercise (daily hours of exercise). This suggests that the TAPAS can be
used to combine and compare across sex, weight status, and daily hours of exercise without
significant measurement errors. These findings are also consistent with previous studies (Fan et
al., 2023a; Saffari et al., 2023) which give credit to the extension of the use of TAPAS across
different cultures. These findings suggest that the diverse contextual characteristics of individuals
(i.e., sex, weight status and exercise) may still have the same individual perception of the TAPAS
items.

In addition, a direct comparison between males and females (sex), being non-overweight
and overweight (weight status), and engaging in less than one hour and one hour or more of
exercise (daily hours of exercise) showed that there were no significant differences between males
and females (sex), non-overweight and overweight (weight status), and less than one hour and one
hour or more of exercise (daily hours of exercise), although females were more likely to avoid PA

compared to males. These findings suggest that there is no significant difference between those
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who are non-overweight and overweight (weight status), and those who exercise for less than one
hour and one hour or more of exercise (daily hours of exercise) in avoiding PA. Also, there was
no significant difference between sexes although a trend indicated that females were more likely
to avoid PA compared to males. Comparatively, a previous study suggested that there was a
significant difference between sexes and weight status on the TAPAS, contradicting the present
findings (Saffari et al., 2023). This indicates that further studies are needed to understand PA
avoidance between sexes among the Thai population. A study with a similar number of males and
females may be particularly pertinent, since the number of females in the present study was almost
two-thirds of the total number of participants.

In line with previous research (Sattler et al., 2018), the present study found that females
had a significantly higher TAPAS score than males after removing a key confounding variable
(i.e., participants with a physical health condition and/or disease). Sattler et al. (2018) reported that
females experience more weight-based discrimination than males due to a greater perception of
their own weight status (i.e., feeling overweight). A recent study showed that social appearance
anxiety is a key factor that reduced body satisfaction for females and causes negative behaviors
(e.g., eating disorders) (Xian & Tink, 2022). Moreover, it has been reported that there are strong
associations between weight-based experiences and motivation to exercise among females, leading
to physical inactivity (Sattler et al., 2018). Therefore, weight stigma experiences and physical
appearance concerns might be a barrier to participants’ exercise engagement in the present study,
especially, among females. There is a lack of evidence regarding a direct relationship between
experiencing weight stigma and PA avoidance. However, weight-bias internalization might be

mediator between such a relationship (Pearl et al., 2015). Future research should further examine
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whether experiencing weight stigma directly contributes to lower levels of PA among females
compared to males.

Previous studies have reported that approximately 26%-50% of Thai university students
are physically active, with males and preclinical students appearing to be the most active (Narin et
al., 2008; Wattanapisit et al., 2016). Therefore, the large sample size disparity may have accounted
for the non-significant difference. Moreover, previous studies have suggested that factors such as
time, socioeconomic status, purpose (e.g., for fitness), schools, families, and personal factors (e.g.,
weight, cardiovascular disease, type 2 diabetes) significantly influence physical activities among
university students, older adolescents, and/or young adults (Edwards & Sackett, 2016; McCarthy
& Warne, 2022; Narin et al., 2008; Rungruang et al., 2019; Telford et al., 2016). Therefore,
involving a more diverse group of participants in future studies using the TAPAS could support a
better understanding of PA and/or its avoidance.

The present results indicated non-significant differences between different weight statuses
after stratifying by sex (non-overweight vs. obesity type I; non-overweight vs. obesity type II).
This was most likely due to insufficient sample sizes in subgroups. Previous evidence has shown
that p-values are sensitive to sample sizes with a small number of participants (Sullivan & Feinn,
2012). The same authors recommend reporting effect sizes alongside p-values to better understand
the magnitude of the difference between subgroups for independent #-tests (Sullivan & Feinn,
2012). According to Table S1, the effect sizes among males (Cohen’s d = .34) and females
(Cohen’s d = .37) were highest between non-overweight and obesity type II. The findings showed
that there were lower TAPAS scores among those who were non-overweight compared to those
with obesity type II. Moreover, those with obesity type II had a higher TAPAS score than those

who were non-overweight among both males and females. It is possible that those with a higher
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BMI avoid being physically active. The extant literature indicates that having a higher BMI is
commonly associated with weight stigma (Sattler et al., 2018), and individuals with weight-based
experiences may fear being negatively judged in fitness clubs or the gym, leading to PA avoidance
(Vartanian & Novak, 2011). Possibly, participants in the present study with higher BMIs may
experience greater weight stigma which affects their PA engagement. Consequently, future
research should comprise of a much larger sample size (as well as the resulting effect sizes) to
better understand the relationship between different weight status groups and PA avoidance using
the TAPAS.

Additionally, the nonsignificant relationships between the TAPAS and age, weight status,
and exercise time are consistent with a previous review study among Thais (Liangruenrom et al.,
2019), especially taking into consideration some of the factors that influence PA (Edwards &
Sackett, 2016; McCarthy & Warne, 2022; Narin et al., 2008; Rungruang et al., 2019; Telford et
al., 2016). Nonetheless, there was a significant positive relationship between age and BMI which
suggests that as age increases, BMI may also increase and vice versa. This supports a previous
study which indicated that age has a potential impact on BMI and body fat percentage (Ranasinghe

etal., 2013).

Limitations, strengths, and implications

The limitations of the present study should be considered when interpreting the findings.
Firstly, the TAPAS is a self-report scale, meaning there may be social desirability response bias
among participants. Therefore, researchers should try to support participants to feel safe and
anonymous when completing the scale. Secondly, a convenience sampling strategy was used

which is a non-probability sampling strategy. This sampling strategy may not ensure representative
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sampling from the population, although a relatively large sample was recruited to ameliorate this
limitation. Future studies may use probability sampling strategies among Thais to replicate these
findings. However, caution is required given size of the sub-samples. Although the entire sample
size was relatively large (i.e., n = 612), some of the sub-sample sizes were small after stratification.
More specifically, the sample sizes were small for the groups of male obesity type I (n =39), male
obesity type Il (n =9), female obesity type I (n =49), and female obesity type II (n = 16). Therefore,
future studies could recruit patients with clinical obesity to increase the sample size in this
population to further investigate the external validity of the TAPAS. Thirdly, the present study
used SurveyMonkey (an online system) which supported data collection. However, situations
associated with the online method of data collection may be different from the traditional paper-
pencil method (e.g., reporting bias, identity of participants), which may be useful to utilize in future
studies. The participants were predominantly females which may also limit the representativeness
of the sample to the population and possibly the generalizability, although the measurement
invariance results negated this likelihood.

The main strengths of the present study were its relatively large sample size (n=612), robust
statistical analyses, and measurement invariance across sex, weight status, and daily hours of
exercise. Therefore, the TAPAS, in addition to other scales, could be used for assessing PA
avoidance among Thai older adolescents and/or young adults to help researchers understand the
biological, psychological, social, and cultural factors that contribute to avoiding physical activity
among these populations. Moreover, the Thai version of the TAPAS should be used among older
adults to ascertain its psychometric properties, and the psychosocial factors associated with PA

avoidance.
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Conclusion

The present validation study examined the psychometric properties and measurement
invariance of the TAPAS and demonstrated that the ten-item scale has a unidimensional structure
with robust psychometric properties. The scale is invariant across sex, weight status, and daily
hours of exercise. This suggests that the TAPAS is a good scale for assessing psychosocial factors
in PA avoidance among older adolescents and/or young adults across sexes, weight status, and
daily hours of exercise. Nonetheless, further studies are be needed to extend the use of this scale
beyond the presently studied population and to explore additional factors (e.g., time) that may

contribute to physical inactivity among these population groups.
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Table 1

The characteristics of participants (N = 612)

Mean (SD) N (%)
Age (in years) 20.57 (2.29) --
Sex
Male - 168 (27%)
Female -- 444 (73%)
BMI (kg/m?) 21.79 (4.26) -
<23 19.54 (1.84) 429 (70%)
23-24.9 24.00 (0.57) 69 (11%)
25-29.9 26.88 (1.33) 80 (13%)
>30 33.52 (2.98) 34 (6%)
Any condition or disease
Yes -- 80 (13%)
No - 532 (87%)
Student status
Undergraduate - 590 (96%)
Postgraduate -- 22 (4%)
Daily hours of exercise 1.04 (1.04) --
Less than one hour 0.20(0.24) 251 (41%)
One hour or above 1.63 (0.97) 361 (59%)
TAPAS (T) 22.66 (9.19) -
Notes. Non-overweight <23 kg/m?
Overweight >23-24.9 kg/m?

Obesity Type | >25-29.9 kg/m?
Obesity Type Il > 30 kg/m?
SD Standard deviation

BMI Body mass index

TAPAS (T) Tendency to Avoid Physical Activity and Sport (Total score)



Table 2

Item properties and scale properties for TAPAS

Items Fatftor Item-to_t al Mean (SD) Skewness Kurtosis
level loadings* correlation
Total
T1 .69 .67 2.12 (1.06) 0.46 -0.88
T2 77 .75 2.08 (1.07) 0.57 -0.67
T3 .87 .85 2.17 (1.11) 0.54 -0.65
T4 .86 .84 2.31(1.18) 0.38 -0.92
T5 .84 .82 2.36 (1.18) 0.30 -1.02
T6 .88 .86 2.00 (1.08) 0.78 -0.21
T7 91 .88 2.08 (1.12) 0.62 -0.62
T8 91 .88 2.10(1.11) 0.54 -0.80
T9 .90 .86 2.08 (1.11) 0.62 -0.58
T10 .36 .35 3.37(1.18) -0.43 -0.46
Scale /o CFI u RMSEA (90% SRMR
level Cl)
0.041
TAPAS .95/.95 0.996 0.995 (0.027, 0.055) 0.049
Cutoff >.7 >0.9 >0.9 <0.08 <0.08

Notes. *Factor loadings and fit indices were derived from the confirmatory factor analysis; p < .001

TAPAS Tendency to Avoid Physical Activity and Sport

SD Standard deviation

a Cronbach alpha coefficient
w McDonald omega coefficient
CFI Comparative fit index

TLI Tucker-Lewis index

RMSEA Root mean square error of approximation

SRMR Standardized root mean square residual



Table 3
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Measurement invariance across sex (female vs. male), BMI (non-overweight vs. overweight), daily hours

of exercise on TAPAS

X (or p- CFl (or RMSEA (or SRMR (or
AyY)  value ACFI) ARMSEA) ASRMR)
Sex
M1 (df=70) 74.23 342 1.000 0.014 0.050
M2 (df=79) 93.46 .127 0.999 0.024 0.056
M3 (df=88) 94.80 .291 0.999 0.016 0.052
M2-M1 (19.23) .023  (-0.001) (0.010) (0.006)
(Adf=9)
M3-M2 (1.34) .998  (0.000) (-0.008) (-0.004)
(Adf=9)
BMI (non-overweight vs.
overweight)
M1 (df=70) 76.56 .276 0.999 0.018 0.050
M2 (df=79) 88.06 .227 0.999 0.019 0.054
M3 (df=88) 95.85 .266 0.999 0.017 0.051
M2-M1 (11.50) .243  (0.000) (0.001) (0.004)
(Adf=9)
M3-M2 (7.79) .555  (0.000) (-0.002) (-0.003)
(Adf=9)
Daily hours of exercise (< 1 hour vs. 2 1 hour)
M1 (df=70) 78.33 .232 0.999 0.020 0.051
M2 (df=79) 88.92 .209 0.999 0.020 0.054
M3 (df=88) 91.85 .368 1.000 0.012 0.051
M2-Mm1 (10.59) .305
(Adf=9) (0.000) (0.000) (0.003)
M3-M2 (2.93) .967
(Adf=9) (0.001) (-0.008) (-0.003)

Notes. TAPAS Tendency to Avoid Physical Activity and Sport

BMI
M1
M2
M3
CFI
TLI

Body Mass Index
Configural model

Loadings constrained equal
Loadings and thresholds constrained equal

Comparative fit index
Tucker-Lewis index

RMSEA Root mean square error of approximation

SRMR

Standardized root mean square residual
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