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Introduction: Preventative factors in young people’s physical inactivity require further understanding, including related psychosocial
factors (eg, body image and weight stigma). The Tendency to Avoid Physical Activity and Sport Scale (TAPAS) is a recently
developed instrument to address this issue and the present study examined its psychometric properties among Chinese university
students particularly in relation to patterns across sex, physical activity (PA) level, and weight status.

Methods: Using a convenience sample of 3142 students (mean age = 19.8 years; 56% female) in mainland China, data were collected
using an online survey between August and October 2022. Psychometric instruments including the Weight Bias Internalization Scale,
21-item Depression, Anxiety and Stress Scale, and International Physical Activity Questionnaire Short Form were administered along
with the TAPAS to assess convergent and discriminant validity. Multi-group confirmatory factor analysis (CFA) assessed the
measurement invariance across specific groups.

Results: The unidimensional structure of the scale was confirmed through CFA (CFI=0.995; RMSEA=0.046). All configural, metric
and scalar models of invariance indicated that the scale was invariant across sex, PA level, and weight status. Acceptable convergent
and discriminant validity for the scale were found.

Conclusion: The TAPAS is a suitable instrument to assess body image and weight stigma concerns for avoiding physical activity and
sport among Chinese university students.
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Introduction

Participation in physical activity (PA) is one of the most important ways to prevent and reduce morbidities and mortality
related to chronic diseases, such as type II diabetes, cardiovascular disease, and some types of malignancies.' > However,
the global prevalence of physical inactivity indicates more than half of the world’s population fails to meet the
recommended amount of daily physical activity.* According to the US Centers for Disease Control & Prevention,’
nearly half of American youths are not vigorously active, and the prevalence of moderate to vigorous PA among Chinese
school-going adolescents is less than 30%.>"°

There are significant differences in PA based on developmental stages of life, and several longitudinal studies have
shown a decrease in PA in the transition from adolescence to young adulthood, and during the college/university years.”®
The likely causes of such conditions may be related to lifestyle changes including increasing sedentary behaviors because
of increased screen-time activities such as using the internet and/or extensive online study periods.” Moreover, tertiary
educational environments may be accompanied by increasing concerns as a problematic stage in the growth cycle due to
its associations with psychological problems such as depression and anxiety.'® Moreover, university students continually
adapt themselves to new psychosocial environments that allow them to independently make their own choices.'!

In a systematic review, Ferreira Silva et al'* assessed the potential barriers of PA among high school and university
students. Studies included in this systematic review had a synthesized sample over 15,000 individuals, and several factors
were identified as barriers to PA engagement among students. The most common barriers to engaging in PA among this
population were lack of time, lack of interest and motivation, inaccessibility to appropriate environments, and psycho-
logical/emotional barriers.'? More specifically, psychological or emotional barriers were the most reported barriers.'? For
example, low self-motivation is one of the important barriers, particularly among youth. Indeed, the benefits of exercise
such as getting fit and being of normal weight are not usually immediate, therefore such individuals may not be
sufficiently motivated to engage in regular PA."> Moreover, having any unpleasant experiences when exercising such
as a history of injury may act as an inhibiting factor because individuals think that such consequences may be repeated.'*
Poor self-concept and its likely consequences such as low self-confidence and self-efficacy are other psychological
barriers. In fact, when unfit individuals (such as those who are overweight/obese) decide to go to a gym or sports club,
they may perceive themselves differently to other people who go there resulting in a lack of respect and trust in their
abilities due to their unfitness which may impede their PA."

Psychological distress may be more prevalent among younger people than other individuals, and this may also
increase physical inactivity. An earlier investigation regarding the prevalence of PA among university students reported
that more than 40% of the synthesized sample (over 35,000 students) did not engage in sufficient PA.'® More recently,
low PA has been reported among university students in a review of five different countries comprising United States,
Spain, United Kingdom, China, and Italy.17 Overall, studies indicate university students are likely to have low PA
particularly due to psychological barriers.'®

As aforementioned, one of the psychological barriers regarding an individual’s self-concept is being overweight/
obese. Studies have also shown that population body weight has increased in recent times. For example, studies show that
between 50% and 70% of students experience weight gain over the university period.'® A large number of university
students are at risk of being overweight/obese due to unhealthy eating and physical inactivity, while at the same time,
lower rates of PA among students who are obese/overweight have been reported than in those with normal weight.?*
Obesity is a worldwide epidemic, particularly among young people, and may be associated with various health conditions
conducive to reduced quality of life and multiple morbidities.*** Moreover, university students are more prone to weight
gain and obesity than those who do not go to university.'>*

One of the psychological disorders regarding weight gain — particularly among the youth and university going
students — is distorted body image.'® The image that individuals have regarding their body is a dynamic concept that may
change over time. Moreover, the transition from adolescence to emerging adulthood can be the most important period in
people’s lives and is when they develop a relatively consistent image of their body.”® A recent systematic review
examining the associations between body image and physical activity among people aged 21 years or younger found that
there were comparatively different relationships between these two variables across age.>” More specifically, in children
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younger than 7 years, there is an eagerness to participate in any activities irrespective of the needed and relevant
competencies. However, as age increases, there is a more accurate appraisal of the individual competencies. After the age
of 12 years, adolescents begin to make individual comparisons. Moreover, teasing and gender identification become
determinative variables for participation in PA even more than the adolescent’s actual skills. Consequently, as children
become adolescents, body image and anthropometric indices (such as weight and height) may determine PA tendency
and even complete avoidance.’®®

Weight-related self-stigma is an issue worthy of consideration among university students. It is broadly defined as
personal experiences of negative self-evaluation such as feeling ashamed, humiliated, and discriminated against among
individuals who are overweight/obese due to their unfitness.* It may contribute to physical inactivity, as well as mental
health problems such as low self-esteem, impaired self-concept and body image, poor quality of life, depression, and
anxiety.>*? This type of stigmatization is concerned with the social devaluation of individuals with obesity and includes
individual experiences of discrimination, shame, and negative self-appraisal. It may also decrease self-confidence or
willingness to participate in exercise and sports.*~>

The associations between psychological distress (including depression and anxiety) and physical inactivity among
individuals who are overweight/obese have also been investigated. For example, Delgado-Floody et al assessed the
association of depression with physical activity, body image dissatisfaction, and body mass index among a group of
Chilean teenagers with average age of 12 years. They found an inverse association between PA and both depression and
BMI. Additionally, higher dissatisfaction of body image was associated with greater depressive symptoms.>* In another
study, anxiety and depression among police officers who were at risk of excess weight, reported there were near to
significant associations between increase of anxiety/depressive symptoms and lower level of PA among those with
increased BMI.** These studies appear to show that there are meaningful relationships between psychological distress
and weight gain that may negatively impact the level of an individual’s PA.

Several studies have explored the associations between weight-related self-stigma, body image, and PA and have
suggested that fear of negative appearance appraisals may be related to the tendency to avoid PA.***7 This kind of
avoidance is called exercise avoidance and is related to active escape from doing any exercise or sport mostly due to
insufficient motivation.”® In fact, a high degree of weight-related self-stigma may inhibit individuals from participating in
physical activity by reducing the motivation, intention or tendency to exercise. These psychosocial factors, even
independent of body mass index (BMI), may act as a barrier to physical activity, especially among young females.*”

Understanding the association between personal attitudes/beliefs with exercise engagement will help healthcare
professionals find strategies and treatments to prevent problematic concerns related to body image. Consequently, this
information may help to increase motivation toward PA, particularly among individuals with obesity.>’ Overall, the
research has shown factors such as physical appearance, body satisfaction, weight stigma, and weight management may
be associated with participation in PA. However, the relationship between the body satisfaction and PA is still not well-
understood.***! Nevertheless, despite the importance of assessing the associations between body image beliefs and
physical activity participation, most public health messaging focuses on individualized weight loss in physical activity
behavior, which promotes stigmatizing and discriminating messaging.>®** However, previous studies have not provided
sufficient knowledge on the likely reasons concerning unwillingness to engage in PA among individuals’ who are
overweight/obese or the mechanisms involved.

To fill the gap regarding the inadequate understanding of how weight stigma may affect PA, Bevan et al** developed
the Tendency to Avoid Physical Activity and Sport Scale (TAPAS) to assess if weight stigma/appearance concerns relate
to individuals tending to avoid PA.** To develop the TAPAS, Bevan et al** used the checklist of Consensus-based
Standards for the selection of health status Measurement Instruments.**> At first, a mixed-method survey was conducted
with 496 students to identify the likely reasons for avoiding participation in the PA and sport. Then, using a thematic
analysis, the initial themes for PA avoidance were identified with three of them being focused on weight and physical
appearance concerns. These themes were subsequently used to develop an initial pool of 21 items. After several stages of
interpretability checking, the face validity of items was assessed among nine university students. A total of 10 questions
remained after this process. The developers used the classical test theory approach with a sample of 578 university
students (74% females, mean age of 19.8 years) to validate the 10-item scale using methods to assess predictive validity
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and construct validity, as well as testing the internal consistency and stability of the scale over time. Exploratory factor
analysis was also used to identify the scale’s factors. The findings showed that the scale assessing likely psychosocial
reasons for avoiding PA had appropriate psychometric properties with a unidimensional structure. The total score was
predictive of lower levels of motivation and enjoyment for participation in PA (»p<0.001) with excellent internal
consistency (Cronbach’s alpha=0.93). Therefore, the instrument may be useful to assess this concept in English-
speaking populations. However, because the scale has been newly developed, there is a dearth of information regarding
its psychometric properties, especially how it performs in other cultures and languages.

In addition, applying supplemental evaluation of the measurement quality of the scale will help to clarify the scale’s
utility among different populations. Measurement invariance is a statistical technique to assess the similarity of
a measured concept among different or specific subject categories.** For example, for individuals from different cultures
or across different sexes, measurement invariance can be used to indicate how these groups interpret their reasons for
avoiding participation in physical activity and how much their responses are similar. Indeed, appropriate measurement
invariance may corroborate the feasibility of the scale for use in different settings as well as the comparability of the
assessed data.*> The present study also examined the associations between the psychological status of the participants
and their tendency to avoid physical activity to understand how their reasons for non-participation in PA may be
consistent with mental health components such as stress, depression, and anxiety, as explored in previous studies.*®*®

Given the high prevalence of sedentary behaviors and obesity among university students that may concurrently affect
their tendency for participation in PA, this group is an appropriate sample for further psychometric investigation of the
scale among the Chinese (Mandarin) population. However, psychometric evidence for the TAPAS has only been reported
for an Australian sample. Therefore, it is unclear if the TAPAS is useful and applicable for use in other ethnic
populations, such as Chinese university students. Therefore, the present study was designed to examine if the scale
assesses the tendency to avoid PA among individuals from both sexes and among those in different levels of PA
appropriately, as well as assessing the factor structure and convergent/divergent validity of the scale in term of
consistency with mental health status. Therefore, the present study aimed to: (i) assess the psychometric properties of
TAPAS Chinese university students; (ii) examine the associations between psychological factors (eg, depression and
anxiety) and tendency to avoid PA; and (iii) assess if the factor structure of TAPAS was measurement invariant across
sex, PA level, and weight status.

Methods

Procedure and Participants

The study was approved by the Institutional Review Board of the Jiangxi Psychological Consultant Association (IRB ref:
JXSXL-2021-J99) and the Human Research Ethics Committee of the National Cheng Kung University (Approval No.
NCKU HREC-E-110-486-2). Convenience sampling was used to collect the data. First, an invitation was sent to the
faculties working in mainland Chinese universities. Subsequently, for those who agreed to help with the data collection,
a hyperlink of the survey was provided to them and these faculties disseminated the link or the QR code to potential
participants. The data collection period was from 19 August to 14 October, 2022.

The inclusion criteria for participation in the study were (i) being aged 18 years or above; (ii) studying at a university
in mainland China; and (iii) providing their electronic informed consent to participate in the study. The participants in the
present study were recruited from 19 universities across 13 provinces in mainland China (N = 3142). The participants had
a mean age of 19.8 years (SD = 4.14). Slightly more than half of the participants were females (n = 1773; 56.4%), and
slightly over two-fifths were overweight (n = 1297; 41.5%).

Measures
Tendency to Avoid Physical Activity and Sport Scale (TAPAS) and Translation

Procedure
The TAPAS contains 10 items assessing to what extent an individual avoids participating in physical activity due to
weight or appearance concerns. A sample item of the TAPAS is “I avoid physical activity because I don’t like how my
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body looks when exercising”. All the TAPAS items are rated on a five-point Likert scale from 1 (strongly disagree) to 5
(strongly agree) with a higher score indicating higher levels of tendency to avoid physical activity and sport.*> The
English version TAPAS was found to have good psychometric properties (eg, Cronbach’s o = 0.94).*> The TAPAS is
a newly developed instrument and was therefore translated from the original English version into Chinese using
a standardized translation procedure.’® First, two bilingual translators whose native language is Chinese (Mandarin)
were invited to independently conduct forward-translation (ie, from English to Chinese). Then, the corresponding author
discussed the translated versions with the two translators to generate a reconciled Chinese version for back-translation.
The reconciled Chinese TAPAS was then back-translated into English by a third bilingual translator who was not aware
of the original TAPAS. After the reconciled Chinese TAPAS was back-translated into English, the corresponding author
called a meeting including the original two forward-translators, the back-translator, and experts with the expertise of
pediatrics, public health, psychometrics, physical activity, and weight to review all the TAPAS materials (ie, the two
forward-translated Chinese versions of the TAPAS, the back-translated TAPAS, the reconciled TAPAS, and the original
TAPAS). A final draft of the Chinese TAPAS was then approved by the expert panel. Finally, several university students
were invited to evaluate the wordings and readability of the draft TAPAS. Some minor wordings were revised to improve
the readability at this stage.

Weight Bias Internalization Scale (WBIS)

The WBIS contains 11 items assessing to what extent an individual possesses weight-related self-stigma. A sample item
of the WBIS is “My weight is a major way that I judge my value as a person”. All the WBIS items are rated on a five-
point Likert scale from 1 (strongly disagree) to 5 (strongly agree) with a higher score indicating higher levels of weight-
related self-stigma.>' The present study used the Chinese WBIS, which has been found to be psychometrically sound (eg,
Cronbach’s a = 0.79).°*> The internal consistency of the WBIS in the present sample was very good: Cronbach’s
0=0.89; McDonald’s ®=0.91.

21-ltem Depression, Anxiety, Stress Scale (DASS-21)

The DASS-21 contains 21 items assessing to what extent an individual feels psychologically distressed (ie, depression,
stress and anxiety). A sample item of the DASS-21 is “I found it hard to wind down”. All the DASS-21 items are rated
on a four-point Likert scale from 0 (did not apply to me at all) to 3 (applied to me very much or most of the time) with
a higher score indicating higher levels of psychological distress.”’ The present study used the Chinese DASS-21, which
has been found to be psychometrically sound (eg, Cronbach’s a = 0.92).>* The internal consistency of the WBIS in the
present sample was excellent: Cronbach’s 0=0.95; McDonald’s ©=0.95.

International Physical Activity Questionnaire Short Form (IPAQ)
The IPAQ contains seven items assessing to what extent an individual engages in physical activity (the entire IPAQ is
provided in the Supplementary Material A). A sample item of the IPAQ is “During the last 7 days, how much time did

you spend sitting on a week day?”. Each IPAQ item asks how much time an individual has spent on an activity associated
with physical activity or physical inactivity.”> Then, the time spent on each activity is converted into metabolic equivalent
of task (MET) and later used to classify the level of physical activity: inactive, minimally active, and health enhancing
physical activity according to the IPAQ guideline (International Physical Activity Questionnaire Research Committee
2015). More specifically, MET = 1 for sitting; 3.3 for walking; 4 for moderate physical activities (eg, jogging); and 8 for
vigorous physical activities (eg, swimming). Then, the MET for the activity was multiplied by the amount of engagement
time to obtain the MET-minutes for further classification for inactive, minimally active, and health enhancing physical
activity using an online code.’® The present study used the Chinese IPAQ, which has been found to be psychometrically

sound (eg, content validity = 0.99).3%37-¢!
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Demographic Information

Several demographic questions were asked including the participants’ age (in years), height (in cm), weight (in kg), and
whether they were an only-child (yes/no). Body mass index (BMI) of the participants was calculated using weight (in kg)
divided by squared height (in m).

Data Analysis

Descriptive statistics such as means, standard deviations, and frequencies (percentages) were used to summarize the
participants’ characteristics and the TAPAS item score distributions. Moreover, the weight status of the present sample
was summarized using frequencies and percentages with a BMI > 23 kg/m? classified as being overweight (Asian norm
proposed by the World Health Organization).*> Moreover, for participants who did not complete all items on the IPAQ,
their data were not used for the statistical analyses in the PA-related analyses (eg, measurement invariance across
different PA levels). The reason for removing them from PA-related analyses was because the IPAQ scoring needs all
items for calculation. However, for other analyses, the entire sample’s data were used.

Regarding psychometric testing, the following statistics were used; internal consistency (together with corrected item-
to-total correlation) was assessed using Cronbach’s o and McDonald’s o (> 0.7 indicates satisfactory).®® Confirmatory
factor analysis (CFA) with a diagonally weighted least squares estimator was used to examine if the TAPAS has
a unidimensional structure. In the CFA, non-significant y* test, comparative fit index (CFI) > 0.9, Tucker-Lewis index
(TLI) > 0.9, root mean square error of approximation (RMSEA) < 0.08, and standardized root mean square residual
(SRMR) < 0.08 together indicate good data-model fit (ie, the data derived from the present sample fitted well with the
proposed unidimensional structure of TAPAS).** %

Multigroup CFA was used to examine if the supported unidimensional structure of TAPAS was invariant across sex
(ie, male and female subgroups), physical activity level (ie, inactive, minimally active, and health-enhanced physical
activity subgroups), and weight status (ie, being overweight and not being overweight). Before conducting the multi-
group CFA, the TAPAS was first examined to see whether it had a one-factor structure for each subgroup using the
aforementioned fit indices (ie, CFI and TLI > 0.9; SRMR and RMSEA < 0.08). In the multigroup CFA, three nested
models were used. First, a configural model that did not constrain any factor loadings or item intercepts equal across
groups; a metric invariance model that constrained all factor loadings but not item intercepts equal across the group; and
a scalar invariance model that constrained all factor loadings and item intercepts equal across the group.®” Metric
invariance is supported if ACFI and ATLI > —0.01 with ARMSEA and ASRMR < 0.01 when comparing the nested
configural and metric invariance models; scalar invariance is supported if ACFI and ATLI > —0.01 with ARMSEA and
ASRMR < 0.01 when comparing the nested metric invariance and scalar invariance models.®*"°

Convergent/discriminant validity of the TAPAS was examined by how the TAPAS total score associated with the
WBIS total score, and how the TAPAS total score was associated with the DASS-21 total score. Moreover, the two
dependent associations were compared using Steiger’s method.”'’* Lastly, the known-group validity of the TAPAS was
examined using sex and physical activity level with independent #-tests or analyses of variance. It was hypothesized that
females, when compared with males, would have higher TAPAS scores, and that participants with a lower level of
physical activity compared with those with a higher level of physical activity would have higher TAPAS scores. Cohen’s
d was used to examine the effect size of the differences: d at 0.2 indicates a small effect size; 0.5 indicates a medium
effect size; and 0.8 indicates a large effect size.”

Results

The present sample (N = 3142) was relatively young (mean age = 19.8 years; SD age = 4.14), with slightly more females
(n = 1773; 56.4%). On average, the BMI of the present sample was 25.66 (SD = 10.24) with 41.5% (n = 1297) being
overweight. For those who completed the IPAQ (n = 2168), over a quarter were physically inactive (n = 817; 26.0%),
more than one-tenth were minimally active (n = 407; 13.0%), and nearly one-third were health-enhanced physically
active (n = 944; 30.0%). The participants’ total scores were 23.44 for the TAPAS (SD = 8.70), 26.64 for the WBIS (SD =
7.76, and 11.59 for the DASS-21 (SD = 10.29) (Table 1).
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Table | Participant Characteristics (N=3142)

Mean (SD) n (%)
Age (year) 19.8 (4.14)
Sex
Male 1369 (43.6)
Female 1773 (56.4)
Height (cm) 167.47 (9.46)
Weight (kg) 72.24 (30.41)
Body mass index (kg/m?) 25.66 (10.24)
Weight status
Overweight 1297 (41.5)
Non-overweight 1832 (58.5)
Physical activity level
Inactive 817 (26.0)
Minimally active 407 (13.0)
Health enhancing physical activity 944 (30.0)
TAPAS total score 23.44 (8.70)
WBIS total score 26.64 (7.76)
DASS-21 total score 11.59 (10.29)

Abbreviations: TAPAS, Tendency to Avoid Physical Activity and Sport Scale; WBIS, Weight
Bias Internalization Scale (Cronbach’s 0=0.891; McDonald’s ®=0.905); DASS-21, 2l-item
Depression, Anxiety, Stress Scale (Cronbach’s =0.950; McDonald’s ©®=0.950).

The score distributions of each TAPAS item for the entire sample and different subsamples (including male
subsample, female subsample, inactive physical activity subsample, minimal physical activity subsample, health
enhancement physical activity subsample, being overweight subsample, and not being overweight subsample) are
presented in Table 2. For the entire sample, all items were distributed normally with skewness values ranged
between 0.05 and 0.56; kurtosis values were between —0.75 and —0.12. The internal consistency of the entire
TAPAS was excellent given that both Cronbach’s a (0.96) and McDonald’s @ (0.95) were very high. Moreover, the
corrected item-to-total correlations of the TAPAS items ranged from moderate to high (0.66 to 0.88). The
unidimensional structure of the TAPAS was supported by the fit indices in the CFA: CFI = 0.995; TLI = 0.993;
RMSEA (90% CI) = 0.046 (0.041, 0.052); and SRMR = 0.048, except for the significant y* test (y* = 272.58; df =
35; p<0.001). Additionally, all factor loadings of the TAPAS items were moderate to high (0.671 to 0.903;
Table 2). Similar findings regarding score distribution, factor loading, internal consistency, corrected item-to-
total correlation, and CFA fit indices were observed for all the subsamples (Table 2).

The unidimensional structure of the TAPAS was found to be invariant across sex and physical activity level.
More specifically, the metric invariance models were not substantially worse than the configural models (ACFI =
0.000, ATLI = 0.001, ARMSEA = -0.002, and ASRMR = 0.002 for sex; ACFI = 0.000, ATLI = 0.000, ARMSEA =
0.001, and ASRMR = 0.005 for physical activity level; ACFI = 0.000, ATLI = 0.000, ARMSEA = —0.002, and
ASRMR = 0.001 for weight status); the scalar invariance models were not substantially worse than the metric
invariance models (ACFI = 0.000, ATLI = 0.000, ARMSEA = 0.000, and ASRMR = —-0.003 for sex; ACFI =
—0.001, ATLI = 0.001, ARMSEA = —0.001, and ASRMR = —0.002 for physical activity level; ACFI = 0.000, ATLI
= 0.001, ARMSEA = —0.002, and ASRMR = 0.001 for weight status; Table 3).

The convergent/discriminant validity of the TAPAS was supported by the significant correlations between the TAPAS
total score and the WBIS total score (= 0.75; p<0.001) and between the TAPAS total score and the DASS-21 total score (r =
0.41; p<0.001). Moreover, the association between TAPAS total score and WBIS total score was significantly higher than the
association between TAPAS total score and DASS-21 total score (z = 24.04; p<0.001). The known-group validity of the
TAPAS was supported by the significant differences between physical activity levels and between sex groups. More
specifically, participants with inactive PA levels had significantly higher TAPAS scores than those with minimally active
levels (d = 0.15; p=0.012), and those with health-enhancing physical activity (d = 0.37; p<0.001). Participants with

Psychology Research and Behavior Management 2023:16 https: 3827

Dove!


https://www.dovepress.com
https://www.dovepress.com

aa0(q

878¢

:sdyzy

91:£707 3uswaSeuel, Jolneyag pue Youeasay ASojoydhsyq

Table 2 Score Distributions of the Tendency to Avoid Physical Activity and Sport Scale (TAPAS)

Item n (%) Mean (SD) | Skewness | Kurtosis | Factor loading | Item-total correlation
Entire Sample Score | Score 2 Score 3 Score 4 Score 5
TAPAS | 866 (27.6) 1104 (35.1) 915 (29.1) 205 (6.5) 52 (1.7) 2.20 (0.97) 0.47 -0.27 0.727 0.712
TAPAS 2 833 (26.5) 1073 (34.2) 898 (28.6) 266 (8.5) 72 (2.3) 2.26 (1.01) 0.48 —0.33 0.796 0.779
TAPAS 3 822 (26.2) 1054 (33.5) 899 (28.6) 282 (9.0) 85 (2.7) 2.29 (1.03) 0.49 —0.34 0.847 0.828
TAPAS 4 738 (23.5) 887 (28.2) 966 (30.7) | 457 (14.5) | 94 (3.0) 2.45 (1.09) 0.26 -0.75 0.842 0.825
TAPAS 5 649 (20.7) 850 (27.1) 1115 (35.5) | 422 (13.4) | 106 (3.4) | 252 (1.07) 0.19 —0.62 0.805 0.788
TAPAS 6 864 (27.5) 1126 (35.8) 869 (27.7) 210 (6.7) 73 (2.3) 2.20 (0.99) 0.56 —0.12 0.862 0.837
TAPAS 7 812 (25.8) 1062 (33.8) 925 (29.4) 269 (8.6) 74 (2.4) 2.28 (1.02) 0.46 —0.34 0.903 0.877
TAPAS 8 833 (26.5) 1069 (34.0) 920 (29.3) 248 (7.9) 72 (2.3) 2.25 (1.01) 0.48 —-0.30 0.901 0.876
TAPAS 9 824 (26.2) 1077 (34.3) 924 (29.4) 239 (7.6) 78 (2.5) 2.26 (1.01) 0.49 —0.24 0.894 0.869
TAPAS 10 532 (16.9) 707 (22.5) 1144 (36.4) | 580 (185) | 179 (5.7) | 2.73 (1.12) 0.05 —0.69 0.671 0.657
Male subsample n (%) Mean (SD) | Skewness | Kurtosis | Factor loading | Item-total correlation
Score | Score 2 Score 3 Score 4 | Score 5
TAPAS | 418 (30.5) 449 (32.8) 386 (28.2) 93 (6.8) 23 (1.7) 2.16 (0.99) 0.50 —0.35 0.730 0.715
TAPAS 2 393 (28.7) 448 (32.7) 380 (27.8) 115 (8.4) 33 (24) 2.23 (1.03) 0.51 —0.35 0.817 0.799
TAPAS 3 391 (28.6) 450 (32.9) 382 (27.9) 113 (8.3) 33 (24) 2.23 (1.03) 0.51 —0.34 0.850 0.831
TAPAS 4 365 (26.7) 392 (28.6) 420 (30.7) | 152 (I1.1) | 40 (2.9) 2.35 (1.08) 0.37 —0.61 0.846 0.828
TAPAS 5 312 (22.8) 362 (26.4) 495 (36.2) | 152 (I1.1) | 48 (3.5) 2.46 (1.07) 0.25 —0.55 0.785 0.769
TAPAS 6 395 (28.9) 456 (33.3) 404 (29.5) 82 (6.0) 32 (2.3) 2.20 (0.99) 0.53 —0.18 0.877 0.851
TAPAS 7 377 (27.5) 445 (32.5) 409 (29.9) 102 (7.5) 36 (2.6) 2.25 (1.02) 0.50 —0.28 0.900 0.875
TAPAS 8 390 (28.5) 437 (31.9) 412 (30.1) 102 (7.5) 28 (2.0) 2.23 (1.01) 0.45 —0.38 0.892 0.868
TAPAS 9 374 (27.3) 455 (33.2) 407 (29.7) 99 (7.2) 34 (2.5) 2.24 (1.01) 0.49 —0.26 0.889 0.866
TAPAS 10 261 (19.1) 329 (24.0) 505 (36.9) | 210 (153) | 64 (4.7) 2.63 (1.10) 0.13 —0.64 0.677 0.663
Female subsample n (%) Mean (SD) | Skewness | Kurtosis | Factor loading | Item-total correlation
Score | Score 2 Score 3 Score 4 | Score 5
TAPAS | 448 (25.3) 655 (36.9) 529 (29.8) 112 (6.3) 29 (1.6) 2.22 (0.95) 0.45 —0.20 0.724 0.709
TAPAS 2 440 (24.8) 625 (35.3) 518 (29.2) 151 (8.5) 39 (2.2) 2.28 (1.00) 0.46 —0.30 0.779 0.762
TAPAS 3 431 (24.3) 604 (34.1) 517 (29.2) 169 (9.5) 52 (2.9) 2.33 (1.04) 0.46 —0.34 0.844 0.825
TAPAS 4 373 (21.0) 495 (27.9) 546 (30.8) | 305 (17.2) | 54 (3.0 2.53 (1.09) 0.18 —0.82 0.840 0.823
TAPAS 5 337 (19.0) 488 (27.5) 620 (35.0) | 270 (15.2) | 58 (3.3) 2.56 (1.06) 0.15 —0.65 0.820 0.802
TAPAS 6 469 (26.5) 670 (37.8) 465 (26.2) 128 (7.2) 41 (2.3) 2.21 (0.99) 0.59 —-0.07 0.851 0.828
TAPAS 7 435 (24.5) 617 (34.8) 516 (29.1) 167 (9.4) 38 (2.1) 2.30 (1.01) 0.43 —0.39 0.906 0.880
TAPAS 8 443 (25.0) 632 (35.6) 508 (28.7) 146 (8.2) 44 (2.5) 2.28 (0.01) 0.50 -0.23 0.908 0.882
TAPAS 9 450 (25.4) 622 (35.1) 517 (29.2) 140 (7.9) 44 (2.5) 2.27 (1.01) 0.50 -0.23 0.899 0.873
TAPAS 10 271 (15.3) 378 (21.3) 639 (36.0) | 370 (20.9) | 115 (6.5) | 2.82(l.12) -0.01 —-0.70 0.665 0.651
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Inactive PA subsample n (%) Mean (SD) | Skewness | Kurtosis | Factor loading | Item-total correlation
Score | Score 2 Score 3 Score 4 Score 5
TAPAS | 198 (24.2) 273 (33.4) 253 (31.0) 69 (8.4) 24 (2.9) 2.32 (1.03) 0.45 —0.28 0.726 0.712
TAPAS 2 195 (23.9) 262 (32.1) 252 (30.8) 80 (9.8) 28 (3.4) 2.37 (1.06) 0.43 -0.38 0.818 0.802
TAPAS 3 186 (22.8) 247 (30.2) 271 (33.2) 83 (10.2) 30 3.7) 2.42 (1.06) 0.36 -0.42 0.835 0.818
TAPAS 4 169 (20.7) 236 (28.9) 275 (33.7) 111 (13.6) | 26 (3.2) 2.50 (1.06) 0.23 —-0.62 0.849 0.832
TAPAS 5 149 (18.2) 215 (26.3) 314 (38.4) 111 (13.6) | 28 (3.4) 2.58 (1.04) 0.13 —-0.53 0.792 0.774
TAPAS 6 186 (22.8) 264 (32.3) 277 (33.9) 65 (8.0) 25 (3.1) 2.36 (1.02) 0.39 -0.26 0.870 0.846
TAPAS 7 180 (22.0) 251 (30.7) 278 (34.0) 85 (10.4) 23 (2.8) 2.41 (1.03) 0.30 —-0.46 0.908 0.882
TAPAS 8 180 (22.0) 258 (31.6) 280 (34.3) 77 (94) 22 (2.7) 2.39 (1.02) 0.32 -0.39 0.884 0.859
TAPAS 9 177 (21.7) 252 (30.8) 282 (34.5) 80 (9.8) 26 (3.2) 2.42 (1.03) 0.33 -0.39 0.882 0.858
TAPAS 10 133 (16.3) 183 (22.4) 324 (39.7) 137 (16.8) | 40 (4.9) 2.72 (1.08) 0.03 —-0.56 0.705 0.687
Minimal PA subsample n (%) Mean (SD) | Skewness | Kurtosis | Factor loading | Item-total correlation
Score | Score 2 Score 3 Score 4 | Score 5
TAPAS | 118 (29.0) 143 (35.1) 114 (28.0) 25 (6.1) 7 (1.7) 2.16 (0.97) 0.52 —-0.20 0.727 0.713
TAPAS 2 112 (27.5) 133 (32.7) 125 (30.7) 26 (6.4) 11 (27) 2.24 (1.01) 0.50 —-0.19 0.824 0.806
TAPAS 3 100 (24.6) 158 (38.8) 99 (24.3) 36 (8.8) 14 (3.4) 2.28 (1.04) 0.65 —0.05 0.881 0.861
TAPAS 4 93 (22.9) 124 (30.5) 119 (29.2) 55 (13.5) 16 (3.9) 2.45 (1.10) 0.36 —0.61 0.877 0.857
TAPAS 5 84 (20.6) 121 (29.7) 137 (33.7) 49 (12.0) 16 (3.9) 2.49 (1.07) 0.30 -0.49 0.831 0.813
TAPAS 6 112 (27.5) 158 (38.8) 106 (26.0) 22 (5.4) 9 (2.2) 2.16 (0.96) 0.64 0.16 0.845 0.827
TAPAS 7 108 (26.5) 151 (37.1) 106 (26.0) 30 (74) 12 (2.9) 2.23 (1.02) 0.63 —-0.03 0.909 0.888
TAPAS 8 110 (27.0) 149 (36.6) 108 (26.5) 26 (6.4) 14 (3.4) 2.23 (1.03) 0.66 0.08 0.900 0.878
TAPAS 9 112 (27.5) 150 (36.9) 109 (26.8) 24 (5.9) 12 (2.9) 2.20 (1.00) 0.65 0.10 0.908 0.887
TAPAS 10 77 (18.9) 94 (23.1) 134 (32.9) 81 (19.9) 21 (5.2) 2.69 (1.14) 0.06 -0.83 0.705 0.691
HEPA subsample n (%) Mean (SD) | Skewness | Kurtosis | Factor loading | Item-total correlation
Score | Score 2 Score 3 Score 4 Score 5
TAPAS | 333 (35.3) 332 (35.2) 238 (25.2) 34 (3.6) 7 (0.7) 1.99 (0.90) 0.55 —-0.30 0.728 0.708
TAPAS 2 329 (34.9) 324 (34.3) 223 (23.6) 57 (6.0) 11 (1.2) 2.04 (0.96) 0.63 -0.23 0.789 0.768
TAPAS 3 336 (35.6) 304 (32.2) 234 (24.8) 59 (6.3) 11 (1.2) 2.05 (0.98) 0.60 —0.35 0.852 0.831
TAPAS 4 306 (32.4) 251 (26.6) 258 (27.3) 109 (11.5) | 20 (2.1) 2.24 (1.09) 0.43 -0.75 0.854 0.837
TAPAS 5 269 (28.5) 260 (27.5) 291 (30.8) 101 (10.7) | 23 (2.4) 2.31 (1.07) 0.36 —0.66 0.809 0.793
TAPAS 6 348 (36.9) 336 (35.6) 205 (21.7) 43 (4.6) 12 (1.3) 1.98 (0.94) 0.74 0.09 0.871 0.845
TAPAS 7 321 (34.0) 323 (34.2) 229 (24.3) 56 (5.9) 15 (1.6) 2.07 (0.98) 0.65 —-0.14 0.886 0.863
TAPAS 8 342 (36.2) 317 (33.6) 223 (23.6) 52 (5.5) 10 (1.1) 2.02 (0.96) 0.64 —0.24 0914 0.89
TAPAS 9 332 (35.2) 329 (34.9) 224 (23.7) 46 (4.9) 13 (1.4) 2.02 (0.95) 0.67 —0.05 0.889 0.865
TAPAS 10 215 (22.8) 213 (22.6) 310 (32.8) 160 (16.9) | 46 (4.9) 2.59 (1.15) 0.15 —0.84 0.654 0.641

(Continued)
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Table 2 (Continued).

Overweight subsample n (%) Mean (SD) | Skewness | Kurtosis | Factor loading | Item-total correlation
Score | Score 2 Score 3 Score 4 Score 5
TAPAS | 318 (24.5) 430 (33.2) 411 (31.7) 105 (8.1) 33 (2.5) 2.31 (1.01) 0.42 —0.31 0.735 0.721
TAPAS 2 312 (24.1) 429 (33.1) 394 (30.4) 121 (9.3) 41 (3.2) 2.34 (1.04) 0.45 -0.34 0.819 0.803
TAPAS 3 300 (23.1) 427 (32.9) 389 (30.0) | 134 (10.3) | 47 (3.6) 2.38 (1.06) 0.44 —-0.38 0.846 0.828
TAPAS 4 286 (22.1) 357 (27.5) 405 (31.2) | 199 (153) | 50 (3.9) 251 (1.11) 0.24 -0.74 0.851 0.833
TAPAS 5 256 (19.7) 346 (26.7) 464 (35.8) | 181 (14.0) | 50 (3.9) 2.56 (1.07) 0.18 —0.60 0.832 0.813
TAPAS 6 332 (25.6) 425 (32.8) 392 (30.2) 104 (8.0) 44 (3.4) 2.31 (1.04) 0.50 -0.25 0.870 0.848
TAPAS 7 315 (24.3) 416 (32.1) 412 (31.8) 117 (9.0) 37 (2.9) 2.34 (1.03) 0.40 -0.37 0.906 0.881
TAPAS 8 316 (24.4) 426 (32.8) 411 (31.7) 106 (8.2) 38 (2.9) 2.32 (1.02) 0.44 -0.29 0.901 0.877
TAPAS 9 308 (23.7) 439 (33.8) 400 (30.8) 108 (8.3) 42 (3.2) 2.33 (1.03) 0.47 -0.24 0.898 0.876
TAPAS 10 209 (16.1) 274 (21.1) 475 (36.6) | 254 (19.6) | 85 (6.6) 2.79 (1.13) 0.01 —-0.70 0.687 0.673
Non-overweight subsample n (%) Mean (SD) | Skewness | Kurtosis | Factor loading | Item-total correlation
Score | Score 2 Score 3 Score 4 Score 5
TAPAS | 544 (29.7) 669 (36.5) 500 (27.3) 100 (5.5) 19 (1.0) 2.12 (0.93) 0.48 —-0.30 0.717 0.700
TAPAS 2 517 (28.2) 639 (34.9) 500 (27.3) 145 (7.9) 31 (1.7) 2.20 (0.99) 0.50 —-0.35 0.775 0.757
TAPAS 3 518 (28.3) 624 (34.1) 505 (27.6) 147 (8.0) 38 (2.1) 2.22 (1.01) 0.51 -0.32 0.847 0.827
TAPAS 4 448 (24.5) 527 (28.8) 556 (30.3) | 257 (14.0) | 44 (24) 2.41 (1.08) 0.27 -0.76 0.835 0.818
TAPAS 5 389 (21.2) 501 (27.3) 645 (35.2) | 241 (13.2) | 56 (3.1) 2.49 (1.06) 0.20 —0.63 0.785 0.770
TAPAS 6 528 (28.8) 696 (38.0) 473 (25.8) 106 (5.8) 29 (1.6) 2.13 (0.95) 0.58 —-0.06 0.853 0.827
TAPAS 7 493 (26.9) 642 (35.0) 508 (27.7) 152 (8.3) 37 (2.0) 2.23 (1.00) 0.49 -0.32 0.901 0.874
TAPAS 8 512 (27.9) 641 (35.0) 503 (27.5) 142 (7.8) 34 (1.9) 2.21 (1.00) 0.51 —-0.30 0.902 0.874
TAPAS 9 511 (27.9) 635 (34.7) 519 (28.3) 131 (7.2) 36 (2.0) 2.21 (0.99) 0.50 —-0.26 0.890 0.863
TAPAS 10 318 (17.4) 432 (23.6) 664 (36.2) | 324 (17.7) | 94 (5.1) 2.70 (1.11) 0.08 —-0.68 0.656 0.642

Notes: Score |, strongly disagree; Score 2, disagree; Score 3, neutral; Score 4, agree; Score 5, strongly agree. Factor loadings were derived from one-factor structure confirmatory factor analysis using DWLS estimator; 5> =272.58
(df=35); p<0.001; CFI=0.995; TLI=0.993; RMSEA=0.046 (90% CI=0.041, 0.052); SRMR=0.048 for entire sample. > =122.04| (df=35); p<0.001; CFI=0.996; TLI=0.995; RMSEA=0.043 (90% CI=0.035, 0.051); SRMR=0.044 for male
subsample; x> =158.266 (df=35); p<0.001; CFI=0.995; TLI=0.994; RMSEA=0.045 (90% CI=0.038, 0.052); SRMR=0.045 for female subsample; y* =60.442 (df=35); p<0.001; CFI=0.998; TLI=0.997; RMSEA=0.030 (90% CI=0.016, 0.042);
SRMR=0.041 for inactive PA subsample; x> =33.805 (df=35); p<0.001; CFI=0.999; TLI=0.999; RMSEA=0.000 (90% CI=0.000, 0.034); SRMR=0.045 for minimal PA subsample; y* =98.574 (df=35); p<0.001; CFI=0.995; TLI=0.994;
RMSEA=0.044 (90% CI=0.034, 0.054); SRMR=0.047 for HEPA subsample; 5> =98.574 (df=35); p<0.001; CFI=0.997; TLI=0.997; RMSEA=0.044 (90% CI=0.034, 0.054); SRMR=0.047 for overweight subsample; y* =207.660 (df=35); p<0.001;
CFI=0.994; TLI=0.992; RMSEA=0.052 (90% CI=0.045, 0.059); SRMR=0.049 for non-overweight subsample; Internal consistency of the TAPAS: Cronbach’s a=0.955; McDonald’s ®=0.954.
Abbreviations: PA, physical activity; HEPA, health enhancement physical activity.
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Table 3 Multigroup Confirmatory Factor Analysis of the Tendency to Avoid Physical Activity and Sport Scale (TAPAS)

Sex Physical Activity Level Weight Status

Mi M2-MlI M3-M2 Mi M2-MlI M3-M2 Mi M2-MlI M3-M2
2% or (A% 280.307 (21.133) (60.853) 192.821 (41.137) (23.278) 292.158 (17.736) (14.275)
df or (Adf) 70 9) 9) 105 (18) (18) 70 9 9
p-value <0.001 0.01 <0.001 <0.001 0.001 0.18 <0.001 0.04 0.11
CFl or (ACFI) 0.995 (0.000) (0.000) 0.997 (0.000) (-0.001) 0.995 (0.000) (0.000)
TLI or (ATLI) 0.994 (0.001) (0.000) 0.996 (0.000) (0.001) 0.994 (0.000) (0.001)
RMSEA or (ARMSEA) 0.044 (-0.002) (0.000) 0.034 (0.001) (-0.001) 0.045 (-0.002) (—0.002)
SRMR or (ASRMR) 0.048 (0.002) (-0.003) 0.048 (0.005) (-0.002) 0.045 (0.001) (0.001)

Notes: MI, Configural model; M2, Metric invariance model; M3, Scalar invariance model.
Abbreviations: CFl, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean square residual of approximation; SRMR, standardized root mean square residual.

Table 4 Known-Group Validity of the Tendency to Avoid Physical Activity and Sport Scale (TAPAS)

n Mean (SD) t (p-value) Cohen’s d
Physical activity level 2.53 (0.012)* 0.15
Inactive 817 24.49 (8.80)
Minimally active 407 23.13 (8.87)
Physical activity level 3.582 (<0.001)* 0.21
Minimally active 407 23.13 (8.87)
Health enhancing physical activity 944 21.32 (841)
Physical activity level 7.72 (<0.001)? 0.37
Inactive 817 24.49 (8.80)
Health enhancing physical activity 944 21.32 (841)
Sex 2.63 (0.009) 0.09
Male 1369 22.98 (8.73)
Female 1773 23.80 (8.66)
Weight status 4.11 (<0.001) 0.15
Overweight 1297 24.21 (8.99)
Non-overweight 1832 22.91 (8.45)

Notes: The analysis of variance test in the three groups of physical activity level showed significant differences among the three groups (F=29.69;
p<0.001); *Significance level set at p < 0.017 according to Bonferroni adjustment.

minimally active levels had significantly higher TAPAS scores than those with health-enhancing physical activity (d = 0.21;
p<0.001). Females also had significantly higher TAPAS scores than males (d = 0.09; p=0.009; Table 4).

Discussion
In the present study, the psychometric properties of a new scale for assessing the tendency to avoid physical activity (ie,
TAPAS) among Chinese university students were examined. The results showed the TAPAS assesses the concept as
expected by its construct, but also had good predictive validity based on physical activity participation, and also
convergent/discriminative validity based on the correlations with the WBIS and DASS-21. However, the novel feature
that differentiates the present study from the original development study was the testing of measurement invariance to
indicate how the scale may produce similar results among different groups of individuals based on sex and exercise level.
The findings supported scale’s validity for use among both sexes and for individuals who participate in different levels
of PA.

Pearl et al®® in a systematic review assessed the relationship between weight stigma and PA, and found in many
studies that these two variables were negatively correlated (internalizing weight stigma was significantly associated with
decreased physical activity). Similarly, in a cross-sectional study, Ajibewa et al*® investigated the association between
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physical activity avoidance and weight stigma among undergraduate university students. Their findings also demon-
strated that previous experiences with weight stigma were positively correlated with PA avoidance.’® Consistently, the
findings in the present study indicated a significant relationship between the TAPAS and IPAQ, which appears to
indirectly confirm the predictive validity of the TAPAS.

In the original scale development, predictive validity was assessed through two specific items comprising participa-
tion in vigorous physical activity or sport during the past two months.** However, in the present study, predictive validity
was assessed using an international standard scale for PA (ie, the IPAQ) that arguably increases the external validity of
the assessment. Nevertheless, both studies showed the TAPAS was significantly associated with the level of PA among
participants, indicating any changes in participation in PA due to body image or weight concerns may be appropriately
detected, particularly among youth populations. This is also consistent with prior research on associations between
physical appearance and interest in participating in PA.*'*?

In the present study, assessment of the convergent/discriminant validity of the scale was performed using various
variables including weight self-stigma, stress, anxiety, and depression. Indeed, these variables were chosen to examine
how the TAPAS may be correlated with such variables that all assess different but associated factors compared to
TAPAS. In the initial development of the scale, Bevan et al* used different psychometric scales than those used in the
present study.*” For example, to assess convergent validity, they applied the Perception of Teasing Scale for weight
stigma,*® which assesses the frequency and perceived harms related to weight stigma during the past year. Also, instead
of the DASS-21 to assess discriminant validity, they chose scales that evaluated physical appearance and fear of negative
appearance. However, in both studies, findings showed the TAPAS had acceptable convergent and discriminant validity
when compared with a wide range of psychological variables.

The developers of the TAPAS reported a unidimensional structure for the items through exploratory factor analysis
indicating that all items assessed a single concept (ie, a tendency to avoid PA and sport).*’ The present study examined
the scale’s structure using a confirmatory factor analysis and found similar findings indicating a single-factor structure for
the scale. The analysis further examined this structure and found invariance across both sex and physical activity using
different statistical models. All configural, metric, and scalar invariance models that were used for multi-group factor
analysis demonstrated the scale’s invariance across sex and PA indicating the TAPAS may be applied for all the groups
with the same factor loadings and similar intercepts.®” In other words, the scale is appropriate to assess the tendency to
avoid PA and sports among individuals of different sexes or different levels of physical activity while maintaining its
factorial structure across these groups.

Another finding of the present study as replicated in the initial validation study was the acceptable known-group
validity when administrating of the scale among individuals with different levels of physical activity and different sex.*’
This finding shows that the TAPAS is an efficient instrument helping healthcare providers to differentiate individuals
with different features (ie, physical activity level and sex). As hypothesized, individuals who had lower levels of physical
activity concurrently reported greater avoidance of engaging in PA and vice versa. This is also is congruent with the
consistency in the attitude and value system of the individuals and their behaviors toward PA that have frequently has
been addressed in other studies.”*"”

Similarly, as found in the known-group validity, male and female university students reported different tendencies to
avoid PA and sport. Several studies have already reported that (compared to males) females may less be motivated to
engage in PA due to their concerns regarding body image or physical appearance.”®’® Therefore, the findings here are
consistent with previous research, suggesting a need to further investigate potential factors to motivate females, given the
prevalence of obesity among young females may intensify the psychosocial harms of weight stigma and appearance-
related concerns in the tendency to avoid PA.

The findings of the present study have several implications. For example, by assessing the likely reasons underlying
physical inactivity among Chinese people who are overweight/obese, researchers and health practitioners can begin to
understand how weight stigma contributes to physical inactivity among this population. This would also provide further
data for comparing the likely differences between eastern and western populations in term of cultural features that may
influence the associations between these conditions. The TAPAS also may be used as a screening tool for early detection
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of negative attitudes regarding weight stigma among Chinese people that may prevent them from engaging in PA and
sports. Moreover, such information would be helpful in designing educational programs and preventive interventions.

The strength and novelty of the present study mostly relate to the rigor in assessing the feasibility of the Chinese
TAPAS for use among individuals with different levels of PA, both genders, and various weight ranges. This was
confirmed through the rigorous testing of measurement invariance. However, despite the novelty, the large sample size,
and the use of robust statistical methods to psychometrically evaluate the TAPAS, the study still has some limitations.
First, a convenience sample of university students was used that may not be representatives of all Chinese youths.
Therefore, using a probability sampling method could be used to increase the generalizability of the findings in future
studies. Second, an online system for data collection was used to improve the accessibility of participants and reduce the
costs of paper data collection. However, this kind of data gathering may further expose data to recall and reporting bias
than traditional methods.”” Moreover, identity of respondents could not be confirmed when participating in the study.
Nevertheless, because of the limitations due to the current COVID-19 pandemic and the need for an adequate sample
size, online recruitment was the most appropriate and cost-efficient. Third, usually self-reports scales as used in the
present study may increase the risk of self-selection bias due to social desirability and a there was a high proportion of
participants in the health enhancing PA group. Similarly, using a convenience sample may increase selection bias because
those who chose to respond were more perhaps more likely to be of a healthy weight and physically active, and therefore
may not have been the ideal target population to test the psychometrics of the TAPAS, which seems geared towards those
who are overweight or obese and who are not active. Finally, the focus of the study’s assessment was based on the
classical test theory approach. Using more advanced psychometric assessment such as Rasch analysis would provide
more accurate results and is recommended for future research.

Conclusion

The findings of the present study suggest the Chinese version of the TAPAS is a valid and reliable instrument to assess
concerns regarding the weight stigma and body image that may impede individuals from participating in PA and exercise,
particularly among university students. Because supporting results on measurement invariance of the scale were found
across the sexes and PA levels, the scale appears to provide an identical model of conceptualization and similar response
patterns with regard to these variables (ie, PA level and sex). However further investigations of the TAPAS across other
cultures and examining other socio-demographic factors will help to assess the feasibility of the scale for different
populations with various cultural and demographic backgrounds.
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