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Abstract
Background and objectives  Psychosocial factors affect individuals’ desire for physical activity. A newly developed 
instrument (Tendency to Avoid Physical Activity and Sport; TAPAS) has been designed to assess the avoidance of 
physical activity. Considering cultural differences could be decisive factors, the present study aimed to translate and 
validate the TAPAS into Chinese (Mandarin) for Taiwanese youths, and further cultural comparisons are expected.

Methods  Standard translation procedure (i.e., forward translation, back translation, and reconciliation) was used to 
translate the English TAPAS into the Chinese TAPAS. Following translation, 608 youths (mean [SD] age 29.10 [6.36] 
years; 333 [54.8%] women) participated in the study via a snowballing sampling method with an online survey. All 
participants completed the Chinese TAPAS and additional instruments assessing weight stigma and psychological 
distress. Confirmatory factor analysis (CFA) was used to examine the factor structure of the Chinese TAPAS and 
multigroup CFA to examine measurement invariance across gender (men vs. women) and weight status (overweight 
vs. non-overweight). Pearson correlations were used to examine the concurrent validity; independent t-tests between 
gender groups and weight status groups were used to examine the known-group validity.

Results  Consistent with the English version, the Chinese TAPAS was found to have a one-factor structure evidenced 
by CFA results. The structure was invariant across gender and weight status groups evidenced by multigroup CFA 
results. Concurrent validity was supported by significant associations with the related constructs assessed (r = 0.326 
to 0.676; p < 0.001). Known-group validity was supported by the significant differences in TAPAS total scores between 
gender and weight status groups (p = 0.004 and < 0.001; Cohen’s d = 0.24 and 0.48).
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Introduction
The benefits of physical activity engagement have been 
well documented: physical activity is one of the most 
cost-effective methods to improve general health and 
prevent physical health conditions [1, 2] as well as 
chronic diseases, such as overweight (or obesity) and 
cardiovascular disease [3, 4]. Further, physical activity 
enhances cognitive and mental health and decreases the 
risk of mental conditions such as depression, anxiety, and 
panic disorders [5, 6]. Therefore, healthcare providers 
and governments need to focus on improving the physi-
cal activity levels of the general population.

Although the benefits of physical activity are well 
acknowledged worldwide by healthcare providers and 
governments, barriers to physical activity engagement 
have been well documented [7–9]. For example, a lack of 
accessibility for physical activity may decrease individu-
als’ capability to engage in exercise, or a lack of time may 
prevent individuals from participating in sports or exer-
cise [7, 10]. Some barriers can be easily tackled by health-
care providers and related stakeholders (e.g., improving 
public facilities for physical activity engagement and 
helping people to improve time management for securing 
time for physical activity engagement). However, some 
psychosocial barriers may be harder to address, such as 
motivation, reluctance or avoiding physical activities.

Individuals’ reluctance and avoidance of physical activ-
ity are suggested as key factors to greater participation 
[11]. As such, a better understanding of the underly-
ing cognitions for physical activity avoidance could help 
healthcare providers design more effective programs to 
enhance physical activity engagement [12] and address 
the actual factors causing the tendency to avoid physical 
activity and sports [11, 13], for example, weight or body 
image issues. Weight stigma and concerns about physi-
cal appearance are important factors associated with 
individuals’ physical activity engagement [12, 14–16]. 
Weight stigma is defined as weight-related discrimina-
tory behaviors and ideologies towards people who have 
concerns about their weight and size, including weight-
related self-stigma and perceived weight stigma [17]. 
Weight-stigmatized individuals frequently experience 
negative perceptions, stereotypes, and exclusion. An 
overweight body is often misjudged as reflecting per-
sonal health and physical activity inadequacies, poten-
tially leading to decreased participation and motivation 
in physical activities [18, 19]. Given these factors, the 

prevalence of weight stigma, notably impacting mental 
and physical health, emphasizes the need to investigate 
its occurrence, especially in sports and exercise envi-
ronments known for weight discrimination [20, 21]. In 
addition, body dissatisfaction includes negative cogni-
tions and emotions toward individuals’ body images [22]. 
Body dissatisfaction has been positively associated with 
eating disorders, emotional disorders, suicidal attempts, 
impaired well-being, and physical activity avoidance [23–
25]. The correlation between body dissatisfaction and 
adverse health outcomes may be attributed to feelings 
of shame and experiences of social isolation [26]. Previ-
ous studies suggest that negative self-perceptions, such 
as body dissatisfaction, commonly originate in environ-
ments that emphasize physical evaluation and physique-
centric physical pursuits. There is a noted escalation of 
shame associated with body dissatisfaction, which has 
been linked with decreased engagement in physical activ-
ity and less-than-optimal athletic experiences [27]. How-
ever, there has been very little evidence on how weight 
stigma and body image issues may impact the tendency 
to avoid physical activity. To address the research gap, a 
new scale named the Tendency to Avoid Physical Activity 
and Sport (TAPAS) scale has been developed [11, 12] to 
assess avoidance of physical activity due to psychosocial 
factors such as weight stigma and body image issues.

The Consensus-based Standards for selecting health 
status Measurement Instruments (COSMIN) guide [28] 
was applied to construct the TAPAS as a psychomet-
ric instrument. Weight stigma and body image experts 
followed the traditional scale development guidelines 
[29–31] to generate items assessing this concept. After 
a rigorous mixed-method approach, the initial pool of 
TAPAS included 21 items for psychometric testing, and 
the finalized TAPAS included 10 items with satisfactory 
item properties (e.g., high factor loadings). Moreover, 
the 10-item TAPAS was found to be a one-factor struc-
ture with satisfactory concurrent validity (with weight 
stigma; r = 0.49) and known-group validity (women had 
significantly higher TAPAS score than men; Cohen’s 
d = 0.49) on an English-speaking (Australian) population 
[12]. However, the TAPAS has never been examined for 
its psychometric properties in Taiwanese ethnic popula-
tions. The barriers to engaging in physical activity and 
sports might vary considerably depending on cultural 
factors [32, 33]. For example, people from the West 
engage in physical activities mainly for competition and 

Conclusion  The Chinese version of the TAPAS is a valid and reliable instrument assessing individuals’ avoidance 
of physical activity and sports due to underlying psychosocial issues among Taiwanese youths. It is anticipated to 
be applied within a large Asian population, as well as cross-cultural comparisons, for further explorations in health, 
behavioral and epidemiological research and practice.
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skill improvement, while people from the East consider 
social affiliation and wellness as the main reasons for par-
ticipating in sports. Therefore, it is essential to establish 
whether the TAPAS retains good psychometric proper-
ties in other ethnic populations, such as Asian people and 
languages (i.e., Taiwanese in the present study).

The purpose of the present study is to translate the 
English version of the TAPAS into a Traditional Chinese 
version and to examine the psychometric properties of 
the Chinese TAPAS among Taiwanese youths. The fol-
lowing psychometric properties were examined: (i) the 
factor structure of the TAPAS and its hypothesized one-
factor structure; (ii) internal consistency/reliability of the 
TAPAS; (iii) measurement invariance of the TAPAS, with 
an assumption that the TAPAS is invariant across gender 
and weight status; (iv) concurrent validity of the TAPAS, 
with a hypothesized relationships between the TAPAS 
and associated constructs related to weight-related self-
stigma, perceived weight stigma, and psychological dis-
tress; and (v) known-group validity of the TAPAS, and 
we hypothesized that the TAPAS could effectively dis-
tinguish the differences of avoidance of physical activ-
ity and sport between genders (i.e., men vs. women) and 
between weight status groups (i.e., overweight vs. non-
overweight). Once a reliable and validated Chinese ver-
sion of TAPAS is developed, it is anticipated to be applied 
within a large Asian population and cross-cultural com-
parisons for further understanding in health behavioral 
and epidemiological research and practice.

Methods
Participants and recruitment procedure
The National Cheng Kung University Human Research 
Ethics Committee (Approval No. NCKU HREC-
E-110-486-2) and the National Cheng Kung University 
Hospital Institute of Review Board (IRB No. A-ER-111-
445) approved the study protocol. Data was collected 
using snowballing sampling via the online survey plat-
form of Survey Monkey, and at least 400 participants (200 
overweight and 200 non-overweight) were required for 
the present study [34]. Firstly, the online survey link was 
distributed with the assistance of faculty members in sev-
eral universities in Taiwan (including universities located 
in Northern [1 university], Central [1 university], and 
Southern Taiwan [2 universities]).

The participants who received the survey link were 
encouraged to share it with their friends or colleagues. 
The inclusion criteria of the target participants were (i) 
aged between 20 and 40 years; (ii) able to read traditional 
Chinese characters; (iii) having access to complete the 
online survey; and (iv) providing the e-form consent for 
participation. Data were collected between 31 August 
and 31 December 2022. Survey Monkey identified the 
participants’ IPs to avoid the same participant completing 

the online survey more than once. In addition, an experi-
enced research assistant cleaned the data via the follow-
ing methods: (i) if the same email addresses and phone 
numbers were used more than once; (ii) if there were 
unreasonable values (e.g., over 200 cm for height).

Translation of the Tendency to Avoid Physical Activity and 
Sport (TAPAS) scale
We used a standard translation procedure to translate 
the English TAPAS into the Chinese TAPAS with tradi-
tional Chinese characters [35]. In the first step, two bilin-
gual translators who were native Chinese speakers with 
expertise in English independently conducted forward 
translation (i.e., from English to Chinese). In the second 
step, the two forward translators worked with the cor-
responding author to review the two forward-translated 
versions of TAPAS and generated a reconciled Chinese 
version of TAPAS. In the third step, a bilingual transla-
tor who was a native Chinese speaker with expertise in 
English and was unaware of the original TAPAS back-
translated the reconciled Chinese version of TAPAS into 
English. In the fourth step, the two forward translators, 
the back translator, and the corresponding author had a 
panel meeting with other researchers with expertise in 
pediatrics, public health, psychometrics, physical activity, 
and weight to generate a final draft of the Chinese version 
of TAPAS. In the last step, three university students were 
invited to read the final draft (pre-survey) of the Chinese 
version of TAPAS for wording suggestions to finalize 
the Chinese version of TAPAS for formal psychometric 
evaluation. The students were given instructions on how 
to evaluate the wordings in Taiwanese culture. All three 
students agreed that the final draft of the Chinese ver-
sion of TAPAS was readable without difficulties. Since 
the students suggested that no items required changes, 
no changes were made to the final draft. Moreover, the 
original developers (who are also the present study’s 
coauthors) assessed the Chinese version of TAPAS to 
ensure its equivalence to the original TAPAS in four lev-
els: semantic, idiomatic, experiential, and conceptual.

Measures for concurrent validity (please see appendix for 
all the measures’ details)
Demographic measures
The participants were asked for the following demo-
graphic information: age (reported in years), gender 
(reported in man, woman, or others), height (reported 
in cm), and weight (reported in kg). One item asks how 
many days a week the participants engaged in physi-
cal activity where breathing is somewhat harder than 
normal.
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Tendency to Avoid Physical Activity and Sport (TAPAS) 
scale
The TAPAS is a 10-item instrument assessing the ten-
dency levels of an individual avoiding participating in 
physical activity and sport due to weight or appearance 
concerns. Each TAPAS item was rated using a five-point 
Likert scale (1 = strongly disagree; 5 = strongly agree) and 
a total TAPAS score summed the 10 TAPAS item scores 
(total score between 10 and 50). A higher TAPAS total 
score indicates a higher level of tendency to avoid physi-
cal activity and sport.11 The original TAPAS is an Eng-
lish version with good internal consistency (Cronbach’s 
α = 0.94) [12].

Weight Bias Internalization Scale (WBIS)
The WBIS is an 11-item instrument assessing the level 
of weight-related self-stigma. Each WBIS item was rated 
using a five-point Likert scale (1 = strongly disagree; 
5 = strongly agree), and a total WBIS score summed the 
11 WBIS item scores (total score between 11 and 55). 
A higher WBIS total score indicates a higher level of 
weight-related self-stigma [36, 37]. The original WBIS is 
an English version with good internal consistency (Cron-
bach’s α = 0.90) [36]. The present study used the Chinese 
version of WBIS, which has good psychometric proper-
ties [38, 39]. Moreover, the internal consistency of the 
WBIS used in the present sample was satisfactory: Cron-
bach’s α = 0.82; McDonald’s ω = 0.87.

Weight Self-Stigma Questionnaire (WSSQ)
The WSSQ is a 12-item instrument that also assesses the 
level of weight-related self-stigma. Each WSSQ item was 
rated using a five-point Likert scale (1 = strongly disagree; 
5 = strongly agree), and a total WSSQ score summed the 
12 WSSQ item scores (total score between 12 and 60). 
A higher WSSQ total score indicates a higher level of 
weight-related self-stigma [40, 41]. The original WSSQ is 
an English version with good internal consistency (Cron-
bach’s α = 0.88) [40]. The present study used the Chinese 
version of WSSQ, which has good psychometric prop-
erties [39, 42]. Moreover, the internal consistency of 
the WSSQ used in the present sample was satisfactory: 
Cronbach’s α = 0.92; McDonald’s ω = 0.92.

Perceived Weight Stigma Scale (PWSS)
The PWSS is a 10-item instrument assessing the level 
of perceived weight stigma. Each PWSS item was rated 
using a dichotomized scale (0 = no; 1 = yes), and a total 
PWSS score summed the 10 PWSS item scores (total 
score between 0 and 10). A higher PWSS total score indi-
cates a higher level of perceived weight stigma [43–45]. 
The PWSS has been validated in different language ver-
sions with good internal consistency (e.g., Cronbach’s 
α = 0.85 in the Thai version; 0.90 in the Indonesian 

version) [17, 46–48]. The present study used the Chinese 
version of PWSS, which has good psychometric proper-
ties [49–51]. Moreover, the internal consistency of the 
PWSS used in the present sample was satisfactory: Cron-
bach’s α = 0.86; McDonald’s ω = 0.87.

21-item Depression, Anxiety, Stress Scale (DASS-21)
The DASS-21 is a 21-item instrument assessing the level 
of psychological distress. Each DASS-21 item was rated 
using a four-point Likert scale (0 = did not apply to me 
at all; 3 = applied to me very much or most of the time) 
and a total DASS-21 score summed the 21 DASS-21 item 
scores (total score between 0 and 63). A higher DASS-21 
total score indicates a higher level of psychological dis-
tress [52]. The original DASS-21 is an English version 
with good internal consistency (Cronbach’s α = 0.80 to 
0.91) [53]. The present study used the Chinese version 
of DASS-21, which has good psychometric properties 
[54]. Moreover, the internal consistency of the DASS-21 
used in the present sample was satisfactory: Cronbach’s 
α = 0.94; McDonald’s ω = 0.94.

Statistical analysis
For the participants’ weight status, their weight and 
height information was used to calculate body mass 
index (BMI; kg/m2) and classify the participants into 
overweight (> 24  kg/m2) or non-overweight according 
to Taiwanese norms [55]. For the psychometric testing, 
internal consistency, factor structure (i.e., if the TAPAS 
is a one-factor structure), measurement invariance, con-
current validity, and known-group validity of the TAPAS 
were examined. In addition to the psychometric testing, a 
mediation model was performed to examine the media-
tor role of TAPAS in the association between weight sta-
tus and psychological distress. The internal consistency 
was conducted using the psych package in the R software, 
factor structure and measurement invariance using the 
lavaan package in the R software, concurrent validity, and 
known-group validity using the IBM SPSS version 20.0. 
The mediation model was performed using the Hayes’ 
Process Macro (Model 4) under the SPSS 20.0 version.

Internal consistency was assessed using Cronbach’s α 
and McDonald’s ω; both α and ω values larger than 0.7 
indicate good internal consistency [56]. The one-factor 
structure of the TAPAS was examined using confirma-
tory factor analysis (CFA) with a diagonally weighted 
least squares (DWLS) estimator. The DWLS estimator 
was used because it is an estimator suitable for categor-
ical scales, such as the Likert scale used in the TAPAS. 
We directly used CFA to test a unidimensional structure 
because the original TAPAS was found to have a one-
factor structure from the results of an exploratory fac-
tor analysis (EFA) [12]. Although some may argue that a 
translated instrument needs to be tested using EFA, we 
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considered that using CFA is better because the TAPAS 
also has a theoretical background and was verified by 
experts in this field to be a unidimensional structure. 
Considering the unidimensional evidence of the English 
TAPAS, we consider that directly testing CFA is appro-
priate. In the CFA, the following fit indices were used 
to examine if the present data fit the one-factor struc-
ture of the TAPAS: comparative fit index (CFI) and 
Tucker-Lewis index (TLI) > 0.9; root mean square error 
of approximation (RMSEA) and standardized root mean 
square residual (SRMR) < 0.08; and a non-significant χ2 
test [17, 57, 58].

Multigroup CFA was then used to examine if the one-
factor structure of the TAPAS is invariant across gender 
(i.e., men vs. women) and across weight status (i.e., over-
weight vs. non-overweight). Three nested models were 
constructed for the invariance test [59]: Configural model 
(all the factor loadings and item intercepts were not con-
strained across groups), metric invariance model (only 
factor loadings but not item intercepts were constrained 
equal across groups), and scalar invariance model 

(both factor loadings and item intercepts were con-
strained equal across groups). Fit indices of ΔCFI, ΔTLI, 
ΔRMSEA, and ΔSRMR were then used to examine if the 
invariance is supported. When ΔCFI and ΔTLI > -0.01 
together with ΔRMSEA and ΔSRMR < 0.01, the invari-
ance is supported [47, 60, 61]. However, ΔRMSEA < 0.03 
is proposed to be acceptable to claim metric invariance.

The present study aimed to recruit more than 200 par-
ticipants who were overweight and more than 200 who 
were not overweight because the CFA required a sample 
size of over 200 to make an unbiased estimation [34]. 
Because the present study tested measurement invari-
ance across weight status using the multigroup CFA, 
both subgroups (i.e., overweight subgroup and non-
overweight subgroup) were needed to satisfy the minimal 
requirements for CFA.

Because the original TAPAS was found to be associated 
with weight stigma [12], we hypothesized that the Chi-
nese version of TAPAS would be associated with weight 
stigma measures (including WBIS, WSSQ, and PWSS). 
In addition, prior evidence shows that weight stigma is 
associated with psychological distress [62]. Therefore, we 
further hypothesized that the Chinese version of TAPAS 
would be associated with psychological distress measures 
(i.e., DASS-21).

For known-group validity, independent t-tests and 
Cohen’s d were used to examine if the TAPAS total 
score can distinguish between genders (i.e., men and 
women) and weight status groups (i.e., overweight and 
non-overweight). We hypothesized that women would 
have a higher TAPAS score than men based on the find-
ings from the original TAPAS [12], and the overweight 
group would have a higher TAPAS score than the non-
overweight group because the findings from the original 
TAPAS showed that BMI is associated with TAPAS [12].

Evidence suggests that weight status is associated with 
the TAPAS score, and the TAPAS score could be associ-
ated with psychological distress; therefore, a mediation 
model was tested to examine if the TAPAS score medi-
ates the association between weight status and psy-
chological distress. In the mediation model, Model 4 of 
Hayes’ Process Macro was used with the following set-
ups: weight status as the independent variable, TAPAS 
score as the mediator, and DASS-21 as the dependent 
variable. 5000 bootstrapping resamples were used to 
examine the mediated effect of TAPAS: when the 95% 
bootstrapping confidence interval (CI) does not include 
0, the mediated effect is supported.

Results
Participants’ demographics
Table 1 presents the participants’ characteristics. Among 
the 608 participants (mean [SD] age 29.10 [6.36] years), 
over half were women (n = 333; 54.8%), and slightly less 

Table 1  Participant characteristics (N = 608)
Mean (SD) n (%)

Age (year) 29.10 (6.36) /
Gender (Man) / 273 (44.9)
Gender (Woman) / 333 (54.8)
Gender (Others) / 2 (0.3)
Height (cm) 166.43 (8.50) /
Weight (kg) 66.51 (14.96) /
Body mass index (kg/m2) 23.89 (4.42) /
Overweight (24 kg/m2 or above) / 268 (44.1)
Non-overweight (below 24 kg/m2) / 340 (55.9)
Days of physical activity engagement per 
weeka

2.08 (1.95) /

0 / 151 (24.9)
1 / 124 (20.5)
2 / 133 (21.9)
3 / 82 (13.5)
4 / 35 (5.8)
5 / 36 (5.9)
6 / 11 (1.8)
7 / 34 (5.6)
TAPAS total score 25.36 (9.54) /
WBIS total score 29.53 (7.05) /
WSSQ total score 30.02 (9.73) /
PWSS total score 1.34 (2.24) /
DASS-21 total score 13.04 (10.95) /
TAPAS = Tendency to Avoid Physical Activity and Sport Scale; WBIS = Weight 
Bias Internalization Scale (Cronbach’s α = 0.818; McDonald’s ω = 0.872); 
WSSQ = Weight Self-Stigma Questionnaire (Cronbach’s α = 0.922; McDonald’s 
ω = 0.923); PWSS = Perceived Weight Stigma Scale (Cronbach’s α = 0.859; 
McDonald’s ω = 0.867); DASS-21 = 21-item Depression, Anxiety, Stress Scale 
(Cronbach’s α = 0.936; McDonald’s ω = 0.937)
a Physical activity engagement indicates that engaging physical activity that 
requires breathing being somewhat harder than normal
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than half were men (n = 273; 44.9%). Two participants 
self-reported their gender as other (0.3%). On average, 
the present sample had a height of 166.43 (SD = 8.50) 
cm, a weight of 66.51 (SD = 14.96) kg, a BMI of 23.89 
(SD = 4.42) kg/m2, and 2.08 (SD = 1.95) days engaging in 
physical activity where breathing is somewhat harder 
than normal. Accordingly, nearly half of the present sam-
ple was classified as overweight (n = 268; 44.1%). Table 1 
additionally reported the mean total scores of TAPAS, 
WBIS, WSSQ, PWSS, and DASS-21 for the present 
sample.

Score distribution and internal consistency results
Table  2 presents the score distributions for the TAPAS 
items: the distributions could be considered normally 
distributed: skewness ranged between − 0.548 and 0.609; 
kurtosis ranged between − 1.126 and − 0.487. Moreover, 
the mean scores of the 10 TAPAS items ranged between 
2.29 and 3.45. Cronbach’s α (0.95) and McDonald’s ω 
(0.95) of the TAPAS indicated excellent internal consis-
tency, and the corrected item-to-total correlations of the 
TAPAS items were relatively strong (0.511 to 0.881).

Confirmatory factor analysis with measurement invariance 
results
Except for the significant χ2 (χ2 = 57.362; df = 35; 
p = 0.01), the CFA results further supported the one-
factor structure for the TAPAS: CFI = 0.998; TLI = 0.997; 
RMSEA = 0.032 (90% CI = 0.016, 0.047); SRMR = 0.042. 
Additionally, factor loadings of the TAPAS items were 
relatively strong (0.519 to 0.912) (Table 2). The one-factor 
structure of the TAPAS was further found to be invari-
ant across two gender groups (i.e., men and women; 
those genders reported as other were not used for the 
invariance testing because of a too-small sample size) 
and across two weight status groups (i.e., overweight and 
non-overweight). All nested models showed satisfactory 

fit indices (CFI = 0.999 to 1.000; TLI = 1.000 to 1.001; 
RMSEA = 0.000 to 0.031; SRMR = 0.044 to 0.055).

Moreover, ΔCFI, ΔTLI, and ΔRMSEA were all 0.000 
when comparing the metric invariance model with the 
configurable model and the scalar invariance model 
with the metric invariance model across gender groups. 
ΔSRMR was 0.002 when comparing the metric invariance 
model with the configurable model and was − 0.001 when 
comparing the scalar invariance model with the metric 
invariance model across gender groups. ΔCFI and ΔTLI 
were both − 0.001 when comparing the metric invariance 
model with the configurable model and the scalar invari-
ance model with the metric invariance model across 
weight status groups. ΔRMSEA was 0.023 when compar-
ing metric invariance model with configural model and 
was 0.008 when comparing scalar invariance model with 
metric invariance model across gender groups. ΔSRMR 
was 0.008 when comparing metric invariance model with 
configural model and was 0.001 when comparing scalar 
invariance model with metric invariance model across 
gender groups (Table 3).

Concurrent validity, known-group, and mediation results
Concurrent validity of the TAPAS was evidenced by 
significant correlations with other external measures: 
r = 0.68 (p < 0.001) with WBIS; 0.66 (p < 0.001) with 
WSSQ; 0.33 (p < 0.001) with PWSS; and 0.37 (p < 0.001) 
with DASS-21 (Table 4).

Moreover, the known-group validity of the TAPAS 
was found in gender (men vs. women) and weight sta-
tus (overweight vs. non-overweight) groups. Specifically, 
women reported significantly higher scores than men 
(Cohen’s d = 0.24; p = 0.004). People with overweight also 
reported significantly higher scores than those without 
overweight (Cohen’s d = 0.48; p < 0.001) (Table 5).

Lastly, the mediation model showed that TAPAS 
was a significant mediator in the association between 
weight status and psychological distress (unstandardized 

Table 2  Score distributions of the Tendency to Avoid Physical Activity and Sport (TAPAS) scale
Item n (%) Mean (SD) Skewness Kurtosis Factor loading Item-total correlation

Score 1 Score 2 Score 3 Score 4 Score 5
TAPAS 1 169 (27.8) 213 (35.0) 117 (19.2) 101 (16.6) 8 (1.3) 2.29 (1.08) 0.450 -0.840 0.734 0.710
TAPAS 2 155 (25.5) 205 (33.7) 96 (15.8) 133 (21.9) 19 (3.1) 2.43 (1.18) 0.381 -1.017 0.787 0.765
TAPAS 3 178 (29.3) 201 (33.1) 104 (17.1) 98 (16.1) 27 (4.4) 2.33 (1.18) 0.565 -0.715 0.854 0.830
TAPAS 4 125 (20.6) 160 (26.3) 129 (21.2) 157 (25.8) 37 (6.1) 2.71 (1.23) 0.103 -1.126 0.801 0.785
TAPAS 5 100 (16.4) 147 (24.2) 141 (23.2) 177 (29.1) 43 (7.1) 2.86 (1.21) -0.054 -1.072 0.726 0.712
TAPAS 6 188 (30.9) 210 (34.5) 110 (18.1) 85 (14.0) 15 (2.5) 2.23 (1.11) 0.609 -0.570 0.868 0.837
TAPAS 7 168 (27.6) 198 (32.6) 113 (18.6) 112 (18.4) 17 (2.8) 2.36 (1.15) 0.435 -0.892 0.904 0.873
TAPAS 8 164 (27.0) 219 (36.0) 102 (16.8) 102 (1.68) 21 (3.5) 2.34 (1.14) 0.547 -0.697 0.912 0.881
TAPAS 9 163 (26.8) 212 (34.9) 102 (16.8) 113 (18.6) 18 (3.0) 2.36 (2.15) 0.476 -0.841 0.903 0.871
TAPAS 10 56 (9.2) 65 (10.7) 15.6 (25.7) 211 (34.7) 120 (19.7) 3.45 (1.19) -0.548 -0.487 0.519 0.511
Score 1 = 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 all participants’ data
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coefficient = 2.02; bootstrapping standard error = 0.40; 
95% bootstrapping CI = 1.27, 2.83).

Discussion
The present paper sought to develop a Traditional Chi-
nese version of the TAPAS measure and establish its 
psychometric properties in an Asian population. All 
hypotheses were supported. The one-factor structure 
(Hypothesis 1) and internal consistency (Hypothesis 2) of 
the Chinese version of TAPAS were supported. The mea-
surement invariance of the Chinese version of TAPAS 
was verified (Hypothesis 3) across genders (women vs. 
men) and weight status groups (overweight vs. non-over-
weight). The concurrent validity of TAPAS (Hypothesis 
4) was supported via significant correlations with related 
construct criterion instruments. Moreover, the known-
group validity of TAPAS (Hypothesis 5) was supported 
by significant TAPAS total score differences between 

men and women and between individuals who were 
overweight and those not overweight.

Similar to the findings from Bevan et al. [12], the pres-
ent study found that the 10-item TAPAS in its Chinese 
version has a one-factor structure with good internal 
consistency. Moreover, the factor structure finding in 
the present study extends the exploratory factor analy-
sis finding from Bevan et al. [12] to CFA. The one-factor 
structure also agrees with prior evidence using Rasch 
analysis on the TAPAS [63, 64]. The one-factor structure 
was further evidenced to be invariant across gender sub-
groups and weight status subgroups in the present study. 
Bevan et al. [12] found that the TAPAS was associated 
with weight stigma, and this association was replicated 
in the present findings (r = 0.68 with WBIS, 0.66 with 
WSSQ, and 0.33 with PWSS). We extended the concur-
rent validity from weight stigma measures to psycho-
logical distress measures (i.e., r = 0.37 with DASS-21 in 
the present findings). Consistent with the known-group 
validity findings from Bevan et al. [12], the present study 
found that women had significantly higher scores of 
TAPAS than men (Cohen’s d = 0.24). The present study 
further extended the known-group findings that over-
weight individuals had significantly higher TAPAS scores 
than those without (Cohen’s d = 0.48).

Supporting previous literature stating that weight sta-
tus is associated with TAPAS score and TAPAS score 
could be associated with psychological distress; a media-
tion model was tested to examine if the TAPAS score 
mediated the association between weight status and psy-
chological distress. Applying the Hayes’ Process Macro 
(Model 4), the mediator role of TAPAS in the associa-
tion between weight status and psychological distress 
was shown in the present study. Hopefully, the addition 
of the mediation analysis solidifies the study and devel-
ops a strong base for further exploration. Because the 
TAPAS was found to be valid in the present Taiwanese 
sample, we compared the TAPAS scores of the present 
sample with Bevan et al.’s findings [12]. Bevan et al. [12] 
found that their Australian sample had a mean score of 

Table 3  Multigroup confirmatory factor analysis of the Tendency to Avoid Physical Activity and Sport (TAPAS) scale
Sex Weight status
Man Woman M1 M2-M1 M3-M2 OW nonOW M1 M2-M1 M3-M2

χ2 or (Δχ2) 27.926 35.683 63.609 (6.022) (6.748) 28.688 36.426 66.027 (25.946) (20.881)
df or (Δdf ) 35 35 70 (9) (9) 35 35 70 (9) (9)
p-value or (p-value for 
model comparisons)

0.80 0.44 0.69 (0.74) (0.66) 0.77 0.40 0.61 (0.002) (0.013)

CFI or (ΔCFI) 1.000 1.000 1.000 (0.000) (0.000) 1.000 1.000 1.000 (-0.001) (-0.001)
TLI or (ΔTLI) 1.002 1.000 1.001 (0.000) (0.000) 1.001 1.000 1.000 (-0.001) (-0.001)
RMSEA or (ΔRMSEA) 0.000 0.008 0.000 (0.000) (0.000) 0.000 0.011 0.000 (0.023) (0.008)
90% CI of RMSEA 0.000,0.029 0.000,0.040 0.000,0.027 / / 0.000,0.032 0.000,0.041 0.000,0.029 / /
SRMR or (ΔSRMR) 0.045 0.044 0.044 (0.002) (-0.001) 0.044 0.047 0.046 (0.008) (0.001)
Abbreviation M1 = configural model; M2 = metric invariance model; M3 = scalar invariance model; OW = overweight; nonOW = non-overweight. CFI = comparative fit 
index; TLI = Tucker-Lewis index; RMSEA = root mean square residual of approximation; SRMR = standardized root mean square residual; CI = confidence interval

Table 4  Concurrent validity of the Tendency to Avoid Physical 
Activity and Sport (TAPAS) scale (N = 608)

TAPAS WBIS WSSQ PWSS DASS-21
TAPAS --
WBIS 0.68 --
WSSQ 0.66 0.80 --
PWSS 0.33 0.34 0.42 --
DASS-21 0.37 0.38 0.37 0.33 --
Note All p-values < 0.001

Abbreviation WBIS = Weight Bias Internalization Scale; WSSQ = Weight Self-
Stigma Questionnaire; PWSS = Perceived Weight Stigma Scale; DASS-21 = 21-
item Depression, Anxiety, Stress Scale

Table 5  Known-group validity of the Tendency to Avoid Physical 
Activity and Sport (TAPAS) scale (N = 608)

n Mean (SD) t (p-value) Cohen’s d
Gender / / 2.92 (0.004) 0.24
Man 273 24.13 (9.02) / /
Woman 333 26.39 (9.86) / /
Weight status / / 5.90 (< 0.001) 0.48
Overweight 268 27.87 (9.60) / /
Non-overweight 340 23.39 (9.04) / /
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19.63 (SD = 10.18), which is much lower than the pres-
ent sample (mean [SD] score = 25.36 [9.54]). Moreover, a 
recent paper testing TAPAS psychometric properties on 
a mainland Chinese sample showed a mean TAPAS score 
of 23.44 (8.70) [65], indicating similar TAPAS scores 
between the two Chinese populations (i.e., Taiwanese 
and mainland Chinese). In other words, Western people 
(e.g., the Australian sample from Bevan et al.’s study [12]) 
and Eastern people (e.g., the present Taiwanese sample 
and the mainland Chinese sample from Saffari et al.’s 
study [61]) may have different levels of physical activity 
avoidance. However, more evidence is needed to under-
stand better how culture may impact physical activity 
avoidance.

The TAPAS provides healthcare professionals and gov-
ernment policy-makers with a new tool for understand-
ing the reasons for non-participation in physical activity 
and sports across different population groups. It also 
offers insights into the psychosocial factors that might 
be addressed to promote physical activity. Previous stud-
ies have mostly focused on structural and environmen-
tal factors associated with physical activity engagement 
[7–9]. However, some individuals, especially those who 
are overweight, might have psychosocial reasons for 
avoiding physical activity and sports [11, 12]. Therefore, 
the TAPAS can provide psychosocial factors to evaluate 
an individual’s tendency to avoid physical activity and 
sports. Accordingly, healthcare providers or government 
authorities can design appropriate programs to reduce 
psychosocial barriers (e.g., weight stigma or appearance 
concerns) for individuals to increase physical activity and 
use the TAPAS to evaluate the program’s effectiveness.

The present study has some limitations. First, the pres-
ent study recruited Taiwanese youths aged between 20 
and 40. Therefore, the generalizability of the present 
study’s findings might not be applied to other age groups 
(e.g., older people and adolescents). Second, the present 
study adopted a snowballing sampling method, which 
decreased the representativeness of the present sample. 
Indeed, the demographic information was not compa-
rable to that of university students in Taiwan. Third, we 
did not examine the test-retest reliability of the Chinese 
version of the TAPAS. Therefore, whether the Chinese 
version of TAPAS possesses good reproducibility is 
unclear. Fourth, the responsiveness of the Chinese ver-
sion of TAPAS was not examined. Therefore, future stud-
ies are needed to investigate whether the Chinese version 
of TAPAS can detect meaningful changes in the tendency 
of physical activity and sports avoidance. Fifth, given that 
this study applied a cross-sectional design, an important 
psychometric property of longitudinal invariance could 
not be examined. Future studies are needed to exam-
ine if the TAPAS could be interpreted invariantly across 
time. Sixth, the present study did not test content validity 

after the TAPAS was translated into Chinese. Seventh, 
the measures assessed in the present study were self-
reported. Therefore, the present study’s findings, espe-
cially the concurrent validity findings, are subject to the 
common method variance bias. Finally, the present study 
did not have information regarding the participants’ daily 
exercise and sports engagement. Although we found that 
people who were overweight had higher TAPAS scores, 
this it could not be interpreted that they would have 
completely avoided physical activity and sports in their 
daily lives. Therefore, future studies are needed to iden-
tify the association between the tendency to avoid physi-
cal activity and sport with actual participation in physical 
activity and sport.

Conclusion
The Chinese version of the TAPAS was found to be a 
valid and reliable instrument assessing individuals’ avoid-
ance of physical activity and sport, paving the way for 
future cross-cultural comparisons. With the utilization of 
TAPAS, healthcare providers and government authorities 
in Taiwan can design programs to help Taiwanese youths 
reduce the impact of weight stigma and body image con-
cerns on physical activity engagement. Specifically, the 
TAPAS can be used as an outcome evaluation to examine 
if intervention programs are effective. Apart from evalu-
ating program effectiveness, the TAPAS can be used to 
assess how psychosocial factors may play a role in avoid-
ing physical activity and sport.
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