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Abstract
Background The benefits of physical activity are well-known to prevent multiple long-term health conditions. 
Physical appearance and weight-related stigma may influence individuals’ decision to engage in physical activity 
and sport. Therefore, the present study examined the psychometric properties of a newly developed instrument, the 
Tendency to Avoid Physical Activity and Sport Scale (TAPAS), using modern test theory.

Methods A total of 2319 university students were recruited from mainland China and they completed the TAPAS. 
Rasch analysis was used to examine the TAPAS’ rating scaling functioning, test unidimensionality, item hierarchy, 
ceiling and floor effects, and differential item functioning (DIF). Moreover, the concurrent validity of the TAPAS was 
examined using the Weight Self-Stigma Questionnaire (WSSQ), Weight Bias Internalization Scale (WBIS), and body 
mass index (BMI).

Results Unidimensionality was confirmed except for one item. Items corresponding to attitude toward physical 
activity were more easily adopted compared to items corresponding to actual behavioral aspects. No ceiling and floor 
effects were found. No DIF existed in the TAPAS items. The TAPAS was strongly correlated with both the WSSQ and 
WBIS, but not BMI.

Conclusion The study showed that overall, the TAPAS has robust psychometric properties. However, future research 
needs to address the misfit item and explore the feasibility of applying the TAPAS to other populations including 
wider ethnic groups, age ranges, and life stages.
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Introduction
Insufficient physical activity has been found to be one of 
the leading risk factors for non-communicable, long-term 
health conditions, such as heart disease [1], cancer [2, 3], 
chronic respiratory disease [4, 5], and diabetes mellitus 
[6]. In addition, prior systematic reviews have shown that 
physical activity and sports have positive and significant 
effects on individuals’ wellbeing and quality of life [7, 8]. 
The World Health Organization (WHO) has provided 
clear suggestions and guidelines regarding the levels of 
physical activity for different age groups. For example, 
adults aged 18 to 64 years old should perform at least 
150  min of moderate-intensity aerobic physical activity, 
or at least 75 min of vigorous-intensity aerobic physical 
activity (or an equivalent combination) per week to main-
tain good health [9]. Although the benefits of physical 
activity are well-known and have been promoted over the 
decades, studies still show that approximately one-third 
of adults worldwide do not reach the recommended lev-
els of physical activity [10, 11].

Several studies have reported the pragmatic barriers 
that prohibit individuals in participating in physical activ-
ity, such as lack of childcare support, and lack of financial 
and community resources [12], as well as lack of social 
support and motivation [13]. A recent study proposed 
and confirmed that participants’ concerns about their 
own physical appearance and weight-related stigma may 
influence their enjoyment when participating in physical 
activity [14]. More specifically, the researchers assessed 
enjoyment in participation (using the Physical Activity 
Enjoyment Scale), weight stigma (using five-item Per-
ception of Teasing Scale and Weight Bias Internalization 
Scale), and avoidance participation (using the TAPAS). 
They found that decreased enjoyment and stigmatized 
perceptions could potentially lead to individuals decid-
ing to avoid engaging in physical activity [14]. Prior find-
ings have also indicated that body appearance evaluation 
is strongly associated with physical activity levels among 
adolescents [15] and university students [16]. Therefore, 
it is of great importance to evaluate individuals’ physi-
cal appearance and weight stigma concerns because such 
psychosocial aspects might help to answer the unre-
solved issues on physical activity participation.

Most previous studies have evaluated the tendency of 
avoiding physical activity with simply one or two items 
[17]. Until recently, there had been no validated psy-
chometric instrument developed which could be practi-
cally used in clinical or community settings. Therefore, 
Bevan et al. [18] developed the Tendency to Avoid Physi-
cal Activity and Sport Scale (TAPAS) using rigorous 

assessment development guidelines. Moreover, the devel-
opment of the TAPAS is supported by the cyclic obesity/
weight-based stigma (COBWEBS) framework [19]. More 
specifically, the COBWEBS framework proposes that 
weight-related self-stigma is a trigger for an individual 
to engage in behaviors that cause weight problems (e.g., 
eating disorders and physical activity avoidance). The 
TAPAS assesses physical activity and exercise avoidance 
that could be due to individuals’ weight-related self-
stigma and fits within this framework. Their goal was to 
create a feasible psychometric instrument which would 
allow clinicians and researchers to better understand the 
role of weight and appearance-related concerns in physi-
cal activity participation [18].

The TAPAS was first tested in an English-speaking 
(Australian) undergraduate student population and 
showed the initial evidence and feasibility [14]. Assess-
ment evaluation is a fundamental process to ensure the 
reliability and validity of any newly developed instru-
ments [20]. More specifically, how each item’s content 
reflects the purpose of the instrument, the scale con-
struction, and test dimensionality should be examined 
to ensure the items in the TAPAS have an appropriate 
level of efficacy in evaluating the construct it claims to 
assess. To the best of the present authors’ knowledge, the 
TAPAS has not been psychometrically evaluated using 
advanced techniques (i.e., Rasch analysis). Therefore, the 
present study used the Rasch measurement model to fur-
ther examine the psychometric properties of the TAPAS. 
Rasch models adopt probabilistic test theory and its pre-
cise calibration for each scale item is beneficial for indi-
vidual test item examination and overall optimizing the 
test [21]. Due to its strength and usefulness, it has been 
used extensively in assessment development in a variety 
of fields [22]. The present study addresses four specific 
research questions: (i) How does the rating scale function 
in the TAPAS? (RQ1), (ii) Do all of the 10 items included 
in TAPAS demonstrate unidimensionality? (RQ2), (iii) 
Do ceiling or floor effects exist in the TAPAS? (RQ3), and 
(iv) Do any of the 10 TAPAS items display differential 
item functioning (DIF) across gender? (RQ4).

Methods
Participants
After obtaining the approval from the Institutional 
Review Board of Jiangxi Psychological Consultant Asso-
ciation (IRB ref: JXSXL-2021‐J99), the present authors 
sent an invitation to 25 universities in mainland China to 
seek their assistance in data collection. Of these, 19 uni-
versities across 13 provinces in mainland China agreed 
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to assist in distributing the survey link. Convenience 
sampling was conducted using an online survey between 
August and October 2022 via an online hyperlink or a 
QR code. The eligibility criteria for participant inclusion 
were being: (i) an adult (i.e., aged 18 years or above); (ii) a 
university student in mainland China; and (iii) willing to 
provide electronic consent for participation.

Translation procedures for TAPAS
As aforementioned, the TAPAS is a newly developed 
scale developed with an English-speaking population 
(Australians). Therefore, the present authors used a stan-
dard translation procedure to translate the English ver-
sion of the TAPAS to a Chinese version of the TAPAS 
[23]. In the first stage of the translation procedure, two 
bilingual translators who were native Chinese (Manda-
rin) speakers carried out a forward translation indepen-
dently. In the second stage, the two translators worked 
with one of the present authors (C-YL) to reconcile a 
Chinese TAPAS for back translation. In the third stage, 
a third bilingual translator who was also a native Chinese 
speaker and was not aware of the English TAPAS trans-
lated the reconciled Chinese TAPAS into English. In the 
fourth stage, one of the present authors (C-YL) called an 
expert panel meeting with the composition of all trans-
lators and various experts (with expertise in pediat-
rics, public health, psychometrics, physical activity, and 
weight) to finalize the Chinese TAPAS with the use of all 
the TAPAS translations and the original TAPAS. In the 
final stage, the finalized Chinese TAPAS was sent out to 
several university students to evaluate the readability, and 
the Chinese TAPAS was revised with some minor word 
changes.

Measures1

Tendency to avoid physical activity and sport scale (TAPAS)
The Tendency to Avoid Physical Activity and Sport Scale 
[18] has a total of 10 items with five items evaluating 
physical activity and five items evaluating sport contexts. 
Items are rated on a five-point scale from 1 (strongly dis-
agree) to 5 (strongly agree), with higher scores indicating 
greater tendency to avoid physical activity or sport. The 
TAPAS assesses physical activity and sport avoidance 
associated with weight-related self-stigma. Moreover, 
the TAPAS has been validated among undergraduate 
students [14]. The internal consistency of the original 
TAPAS was excellent (Cronbach’s α = 0.95) [14].

Weight self-stigma questionnaire (WSSQ)
The Weight Self-Stigma Questionnaire is a commonly 
used instrument that assesses weight-related self-stigma. 
It has two subscales that assess self-devaluation and fear 

1 please see supplementary file for the Chinese versions of these measures

of enacted stigma, respectively [24–26]. Each subscale 
has six items that are rated on a five-point Likert scale 
from 1 (strongly disagree) to 5 (strongly agree). A higher 
score indicates a higher level of weight-related self-
stigma. The Chinese version of the WSSQ was used in 
the present study which has been shown to have satisfac-
tory psychometric properties [27]. The internal consis-
tency of the original WSSQ was very good (Cronbach’s 
α = 0.88) [25]. The Cronbach’s α of the WSSQ in the pres-
ent study was 0.90.

Weight bias internalization scale (WBIS)
The Weight Bias Internalization Scale is a widely used 
instrument that assesses how an individual accepts 
weight-based stereotypes [28]. It has 11 items that are 
self-rated on a five-point Likert scale from 1 (strongly 
disagree) to 5 (strongly agree) [29]. When an individ-
ual receives a higher score, it indicates a higher level of 
weight-related self-stigma. The Chinese version of the 
WBIS was used in the present study and it has been 
shown to have satisfactory psychometric properties [30]. 
The internal consistency of the original WBIS was excel-
lent (Cronbach’s α = 0.90) [29]. The Cronbach’s α of the 
WBIS in the present study was 0.96.

Data analysis
In the present study, Rasch analysis was used to examine 
the TAPAS’ rating scaling function, test unidimensional-
ity (i.e., to see if all items assessed the same latent con-
struct in the TAPAS), item hierarchy, ceiling and floor 
effects, and differential item functioning (DIF) across 
male and female participants. A previous factor analysis 
study confirmed the single-factor solution for the TAPAS 
[18]. Therefore, all 10 items were considered to be assess-
ing the same latent construct in the TAPAS (i.e., physical 
activity and sport avoidance) for Rasch analysis.

The partial credit model [31] was applied in the Rasch 
analysis to allow individual calibration for the TAPAS 
items that might have different rating scales. Addition-
ally,  it was investigated whether the five-point Likert 
scale had sufficient participants (i.e., at least 10) in each 
rating category as well as whether each rating category 
advanced monotonically throughout the five-point Likert 
scale levels.

The test unidimensionality of the TAPAS was examined 
with the goodness-of-fit statistics derived from the Rasch 
analysis. Two type of mean-squares (MnSq) statistics 
were used because they showed the amount of distortion 
of the underlying test structure of the TAPAS. The out-
fit MnSq is more sensitive to unexpected outliers. It was 
expected to be less than 2 in all TAPAS items. The infit 
MnSq is more sensitive to on-target observations with 
the expected value of 1.0. Infit MnSq statistics between 
0.5 and 1.5 associated with a standardized mean square 
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scored (Zstd) between − 2 to + 2 are desired [32]. If any 
TAPAS item demonstrated an infit MnSq > 1.5, it is con-
sidered a threat to TAPAS’s validity because it may sug-
gest that the items are unpredictable with unmodeled 
noise [33]. If all the TAPAS items have satisfactory infit 
MnSq statistics, then the unidimensionality of the test 
can be supported. Furthermore, the item calibrations 
derived from the Rasch analysis were used to examine 
the hierarchy of the TAPAS items.

Additionally, the ceiling and floor effects were exam-
ined to see if any participants with extreme scores were 
outliers, which may affect the reliability of the TAPAS. It 
was expected that there should be less than 15% of the 
total participants that would achieve the maximum or the 
minimum possible scores in the TAPAS to be considered 
as having no ceiling or floor effects, respectively [34].

Moreover, differential item functioning (DIF) analysis 
was carried out to investigate the interaction between 
gender that might cause underlying bias. It is generally 
acceptable to have less than 5% of items that display DIF 
to support unidimensionality [35–37]. The Rasch-Welch 
t-statistic was utilized to identify any item with statisti-
cally significant DIF (p < .05). DIF contrasts (between 
male and female participants) less than 0.5 logit are neg-
ligible while the contrasts between 0.5 and 1 logit are 
considered moderate. Contrasts over 1 are defined as 
substantial [38]. Moreover, according to the Rasch guide-
lines on the required sample size, each rating category 
should have a minimum of at least of 10 participants to 
generate stable estimates [40]. Winsteps version 5.3.3.0 
was used to perform the Rasch analysis. Other demo-
graphic and descriptive statistics were conducted with 
IBM SPSS version 28.0.

The concurrent validity for the TAPAS was examined 
using three external measures: body mass index (BMI), 
Weight Self-Stigma Questionnaire (WSSQ) and the 
Weight Bias Internalization Scale (WBIS). Spearman cor-
relation coefficient was used with the criteria that 0.1 to 
0.3 = weak correlation; 0.4 to 0.7 = moderate correlation; > 
0.7 = strong correlation [39]. Lastly, internal consistency 
of the TAPAS was examined for all the 10 items using 
Cronbach’s α.

Results
All participants who reported extreme values for their 
BMI (below 10 or over 50) and those reporting identi-
cal answers to all the questions were removed during 
data cleaning. Therefore, the final sample comprised 
2319 higher education students from mainland China. 
The majority of them were university students (n = 1872, 
80.7%), single (n = 2263, 97.6%), with a mean age of 20.16 
years (SD = 1.75), and approximately 57% were females. 
Students were recruited from diverse disciplines with 
the top five majors being science (27.2%), engineering 
(21.6%), education (12.2%), management (11.6%), and 
art (9.0%). Further demographic details can be found in 
Table 1.

The Rasch analysis showed that the TAPAS had suf-
ficient participants (i.e., over 10) to generate stable esti-
mates for each rating category. Additionally, all 10 items 
had average measures that advanced monotonically (i.e., 
the difficulty of each category in the responses increased 
by order; scoring 1 is easier than scoring 2 and scoring 
2 is easier than scoring 3, etc.) using the five-point Lik-
ert scale. The monotonical advancement was assessed 
using the average rating measures (Table  2). Regard-
ing the item fitness statistics, all the test items had out-
fit MnSq less than the cut-off criteria of 2 along with the 
desired infit MnSq. However, Item 10 (I would prefer to 
participate in physical activity in a more private setting) 

Table 1 Participants’ demographics (N = 2319)
Mean ± SD n (%)

Age 20.16 ± 1.75
Gender
Male 992 (42.8)
Female 1327 

(57.2)
Education level
University 1872 

(80.7)
Associate1 447 (19.3)
Department/Major
Philosophy 19 (0.8)
Economics 185 (8.0)
Law 38 (1.6)
Education 284 (12.2)
Literature 85 (3.7)
History 3 (0.1)
Sciences 631 (27.2)
Engineering 502 (21.6)
Agriculture 14 (0.6)
Medical 31 (1.3)
Military 7 (0.3)
Management 270 (11.6)
Art 208 (9.0)
Interdisciplinary 42 (1.8)
Only child
No 1821 

(78.5)
Yes 498 (21.5)
Marriage status
Single 2263 

(97.6)
Married 21 (0.9)
Divorced 18 (0.8)
Separated 17 (0.7)
1 An associate degree is an undergraduate degree which is awarded after 
completing a short course in university or college (usually lasting 2 to 3 years)
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demonstrated infit MnSq misfit with the Zstd above 2 
(Table 2), which indicated a misfit in the Rasch model’s 
expectation. Therefore, this misfitting item was removed 
and the partial credit Rasch model was rerun with the 
remaining nine items in the TAPAS. The results (Table 3) 
showed that all the remaining nine items fitted the Rasch 
model with acceptable values of infit and outfit MnSq 
and Zstd. Moreover, the average measures across rating 

categories advanced monotonically. These findings con-
firmed the unidimensionality of the nine-item TAPAS 
and supported the construct validity of the TAPAS. 
When examining the item hierarchy, the most difficult 
item (i.e., an item that requires a relatively high trait level 
to be answered correctly) with the TAPAS was Item 1 (I 
find myself avoiding participating in sport because of my 
weight) and the easiest item (i.e., an item that requires a 

Table 2 Rasch analyses of the 10 TAPAS items
Item Measure SE Infit Outfit Average Rating Measure1

MnSq Zstd MnSq Zstd 1 2 3 4 5
1. I find myself avoiding participating in sport because of 
my weight.

0.50 0.04 1.41 9.90 1.48 9.90 -5.11 -1.86 − 0.07 1.29 3.50

2. I avoid participating in sport because of my fear of 
being judged about my lack of physical ability.

0.21 0.04 1.07 1.99 1.09 2.51 -5.39 -1.97 − 0.07 1.17 3.56

3. I worry about participating in sport because I don’t like 
how my body looks when playing sport.

0.15 0.04 0.85 -4.71 0.84 -4.79 -5.60 -1.97 − 0.01 1.20 3.59

4. I am afraid other people will notice my physical flaws 
when I participate in sport.

− 0.25 0.04 0.86 -4.45 0.86 -4.41 -5.93 -2.18 − 0.27 0.64 3.46

5. I am concerned about what other people think of my 
appearance when I participate in sport.

− 0.44 0.04 1.11 3.28 1.12 3.61 -6.19 -2.27 − 0.49 0.56 3.03

6. I avoid physical activity because I might get teased 
about my weight.

0.35 0.04 0.80 -6.51 0.76 -7.49 -5.50 -1.85 0.11 1.49 4.17

7. I avoid physical activity because of my fear of being 
judged about my physical appearance.

0.15 0.04 0.66 -9.90 0.65 -9.90 -5.77 -1.97 0.01 1.36 4.02

8. I avoid physical activity because I worry that people 
may make negative comments about my body.

0.25 0.04 0.65 -9.90 0.64 -9.90 -5.62 -1.97 0.09 1.42 4.27

9. I avoid physical activity because I worry people may be 
thinking negatively about my physical appearance.

0.18 0.04 0.71 -9.80 0.71 -9.48 -5.68 -1.97 0.01 1.40 4.08

10. I would prefer to participate in physical activity in a 
more private setting.+

-1.09 0.04 1.80 9.90 1.87 9.90 -6.36 -2.39 − 0.95 − 0.12 1.77

Note.1The average measure is expected to increase with category value [33]. +Infit statistics > 1.5 associated with Zstd > 2: item misfit. MnSq = Mean Square; 
Zstd = Standardized score

Table 3 Rasch analyses of the nine TAPAS items
Item Measure SE Infit Outfit Average Rating Measure1

MnSq Zstd MnSq Zstd 1 2 3 4 5
1. I find myself avoiding participating in sport because of 
my weight.

0.41 0.04 1.50 9.90 1.57 9.90 -5.74 -2.11 − 0.08 1.41 3.70

2. I avoid participating in sport because of my fear of being 
judged about my lack of physical ability.

0.10 0.04 1.13 3.65 1.14 3.93 -6.05 -2.25 − 0.07 1.23 3.74

3. I worry about participating in sport because I don’t like 
how my body looks when playing sport.

0.03 0.04 0.92 -2.50 0.90 -2.86 -6.27 -2.25 − 0.01 1.26 3.75

4. I am afraid other people will notice my physical flaws 
when I participate in sport.

− 0.41 0.04 1.01 0.37 1.02 0.53 -6.61 -2.47 − 0.32 0.58 3.54

5. I am concerned about what other people think of my 
appearance when I participate in sport.

− 0.64 0.04 1.33 9.11 1.36 9.90 -6.83 -2.60 − 0.57 0.46 3.06

6. I avoid physical activity because I might get teased about 
my weight.

0.25 0.04 0.83 -5.31 0.78 -6.53 -6.17 -2.13 0.14 1.61 4.32

7. I avoid physical activity because of my fear of being 
judged about my physical appearance.

0.04 0.04 0.71 -9.34 0.70 -9.77 -6.45 -2.25 0.01 1.44 4.16

8. I avoid physical activity because I worry that people may 
make negative comments about my body.

0.15 0.04 0.70 -9.76 0.69 -9.90 -6.29 -2.26 0.11 1.49 4.42

9. I avoid physical activity because I worry people may be 
thinking negatively about my physical appearance.

0.07 0.04 0.79 -6.69 0.80 -6.25 -6.34 -2.25 0.01 1.45 4.24

Note.1The average measure is expected to increase with category value [33]. +Infit statistics > 1.5 associated with Zstd > 2: item misfit. MnSq = Mean Square; 
Zstd = Standardized score
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relatively low trait level to be answered correctly) was the 
Item 5 (I am concerned about what other people think of 
my appearance when I participate in sport). Table 3 con-
tains the detailed item calibrations.

When examining the response pattern of the partici-
pants, it was found that 16 (0.7%) and 302 (13%) out of 
the 2319 students had achieved the maximum and the 
minimum TAPAS scores, respectively. Therefore, there 
were no ceiling or floor effects in the TAPAS, which also 
confirmed that TAPAS items were well targeted to the 
current population group. Additionally, no significant 
DIF in any of the TAPAS items were found relative to 
gender (Table 4). All the DIF contrasts between male and 
female participants were between − 0.26 and 0.30 logit, 
which were within the negligible range.

The correlation between TAPAS and the other three 
external measures were investigated. The Spearman cor-
relation indicated strong correlations between TAPAS 
and WSSQ (r = .71, p < .001) and WBIS (r = .76, p < .001). 
No significant correlation was found between the TAPAS 
and BMI (Table  5). Lastly, the TAPAS showed excellent 
internal consistency (Cronbach’s α = 0.96).

Discussion
To the best of the authors’ knowledge, the present large-
scale study of university students across mainland China 
is the first study to examine the psychometric proper-
ties of the Tendency to Avoid Physical Activity and Sport 
Scale (TAPAS). The study applied a widely used rigorous 
analysis incorporating modern test theory (i.e., Rasch 
analysis) [21, 40] to examine the psychometric proper-
ties of the newly developed TAPAS to evaluate partici-
pants’ tendency to avoid physical activity and sport due 
to appearance or weight-stigma concerns. The results 
successfully provided evidence of the TAPAS’ construct 
validity and confirmed the unidimensionality of the test 
items in the nine-item version. Also, no ceiling or floor 
effects were found. Moreover, no DIF was found across 
male and female populations. Therefore, the TAPAS is 
a reliable and valid assessment tool that can be used to 
assess psychosocial concerns regarding appearance and 
weight-stigma in relation to avoiding physical activity 
and sport.

For the rating scale functioning, each rating category 
in the TAPAS substantively defined to represent a higher 
level of tendency to avoid physical activity and sport. The 
results showed that all items had average measures that 
advanced monotonically with the designed Likert scale, 
which confirmed that the five-point rating scale func-
tioned well in capturing the underlying construct (i.e., 
tendency to avoid physical activity and sport). In other 
words, individuals with a lower tendency to engage in 
physical activity and sport rated lower on the TAPAS 
compared to individuals with a higher tendency.

When examining the TAPAS item structure, Item 10 
(I would prefer to participate in physical activity in a 
more private setting) showed misfit MnSq with signifi-
cant Zstd, which indicated that this particular item may 

Table 4 Gender DIF for the nine TAPAS items
Item Male 

Measure
Female 
Measure

t p DIF Con-
trast*

1. I find myself avoiding participating in sport because of my weight. 0.46 0.49 − 0.45 0.65 − 0.04
2. I avoid participating in sport because of my fear of being judged about my lack of physical 
ability.

0.17 0.29 -1.53 0.13 − 0.12

3. I worry about participating in sport because I don’t like how my body looks when playing 
sport.

0.20 0.16 0.43 0.67 0.03

4. I am afraid other people will notice my physical flaws when I participate in sport. − 0.14 − 0.44 3.96 < 0.001 0.30
5. I am concerned about what other people think of my appearance when I participate in 
sport.

− 0.50 − 0.52 0.28 0.78 0.02

6. I avoid physical activity because I might get teased about my weight. 0.26 0.52 -3.36 < 0.001 − 0.26
7. I avoid physical activity because of my fear of being judged about my physical appearance. 0.11 0.23 -1.54 0.12 − 0.12
8. I avoid physical activity because I worry that people may make negative comments about 
my body.

0.23 0.32 -1.17 0.24 − 0.09

9. I avoid physical activity because I worry people may be thinking negatively about my 
physical appearance.

0.13 0.30 -2.21 0.03 − 0.17

Note. *Positive values indicate that the probability of the item endorsement is easier for male participants than female participants. DIF = Differential Item 
Functioning

Table 5 Spearman’s correlation between TAPAS and external 
measurements

TAPAS BMI WSSQ WBIS
TAPAS 1.000 0.054 0.713** 0.757**
BMI 1.000 0.086** 0.096**
WSSQ 1.000 0.856**
WBIS 1.000
Note. **p < .001; 0.1 to 0.3 = weak correlation; 0.4 to 0.7 = moderate correlation; > 
0.7 = strong correlation

TAPAS = Tendency to Avoid Physical Activity and Sport Scale; BMI = body 
mass index; WSSQ = Weight Self-Stigma Questionnaires; WBIS = Weight Bias 
Internalization Scale
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be evaluating a different underlying trait that was not 
intended to be assessed [32]. Previous studies have found 
that individuals with obesity or weight concerns may 
exclude themselves from specific exercise settings [41, 
42]. This item was originally designed to assess whether 
individuals would avoid engaging in physical activity in a 
public, open-space workout setting due to their appear-
ance/weight concerns. However, when closely examin-
ing this item, the authors noticed that the term “private 
setting” stood out. The authors were of the view that this 
could be a misleading term which could imply a specific 
setting that only an individual with special privileges or 
being of high socioeconomic status have access to (e.g., 
the VIP room in a gym or a reserved room in a commu-
nity sport center). Therefore, this misfitting item in the 
Rasch model might have been mis-interpreted and rated 
differently among the study participants. Consequently, 
this item was removed from the subsequent analysis. 
Future studies should consider either revising the item 
description or further examining whether this item 
should be retained in the TAPAS.

The item measures derived from the Rasch analy-
sis helped to depict the item hierarchy along the linear 
construct to express the participants’ tendency to avoid 
physical activity and sport. The most easily adopted item 
was Item 5 (I am concerned about what other people think 
of my appearance when I participate in sport) followed by 
the Item 4 (I am afraid other people will notice my physi-
cal flaws when I participate in sport). The most difficult 
adopted item was Item 1 (I find myself avoiding partici-
pating in sport because of my weight) followed by the Item 
6 (I avoid physical activity because I might get teased 
about my weight). Previous studies have demonstrated 
that attitudes toward physical activity are the most eas-
ily adopted variable and are consistently rated as a signifi-
cant predictor of physical activity intentions among older 
adults [43] and students [44]. Item 4 and Item 5 in the 
TAPAS more concern a person’s attitude about engag-
ing in physical activity, which align with prior findings 
that individuals’ attitude significantly associated with 
their intention to engage in physical activity. In contrast, 
Item 1 and item 6 in the TAPAS more concern the actual 
behaviors of avoiding physical activity. Pachankis [45] 
illustrated the psychological stages of how individuals 
process stigma conditions. Weight-related stigma may 
result in negative effects and attitude. Subsequently, such 
negative effects can lead to self-stigmatizing behaviors, 
such as avoidance or withdrawal from specific behaviors 
or social interactions [46]. Therefore, the current item 
hierarchy results were consistent with the prior findings 
that behavior-relevant items are expected to be the items 
least likely to be adopted by individuals.

Previous research shows that gender plays a critical role 
on how individuals perceive their body image [47]. More 

specifically, although both males and females have con-
cerns regarding their body images, the way it manifests 
may be quite different (e.g., females feeling pressure to be 
thinner, and males feeling pressure to be more muscular). 
One possible explanation regarding no DIF being found 
in the TAPAS between gender could the “neutral phras-
ing” in the TAPAS. That is, no descriptions are prone 
to specific body image concerns of males or females in 
the TAPAS. Therefore, it can be used consistently with 
both male and female populations. Multiple surveillance 
studies which have investigated physical activity levels 
worldwide show that females have lower physical activity 
participation in comparison to males [11, 48]. Moreover, 
females have been found to be significantly more dissatis-
fied with their bodies than males [47, 49]. Therefore, it is 
critical that the newly developed TAPAS can be used val-
idly and equitably for both males and females.

Finally, strong and significant associations were found 
between the TAPAS and the WSSQ, and the TAPAS and 
the WBIS. These findings are consistent with previous 
studies where stigma experiences were highly correlated 
with an increased desire to avoid exercise [14, 50]. These 
results confirmed the concurrent validity of the TAPAS. 
The associations between these standardized instruments 
were expected because they either evaluate the level of 
weight-related self-stigma or how it is being internalized 
to the individual’s belief, which are all closely related to 
their tendency to avoid physical activity and sport due 
to weight-related concerns. Notably, the TAPAS was not 
associated with BMI, which means, participants’ body 
fatness level was not directly relevant to their perspec-
tives of physical activity and sport participation. A prior 
study indicated that individuals can experience and be 
aware of weight-related stigma. However, they do not 
necessarily apply the prejudice to themselves nor accept 
and internalize the stigma [51]. Therefore, in this case, it 
does not influence their tendency to take in part of any 
physical activity or sports. This may explain why physical 
activity and sport avoidance tendency was not directly 
related to BMI.

Limitations and future research recommendations
Although the TAPAS was designed to be used across a 
variety of populations [14, 52], the present study (while 
large-scale) was a convenience sample that only com-
prised university students. Therefore, future studies 
should explore the feasibility of the TAPAS to other pop-
ulation groups with more representative samples. One 
item (Item 10: I would prefer to participate in physical 
activity in a more private setting) did not fit the Rasch 
model. This needs to be further examined in future stud-
ies to ensure the item wording does not deviate from 
the main purpose of the item. Additionally, because 
individuals change their attitude toward how they view 



Page 8 of 10Fan et al. BMC Psychology          (2023) 11:369 

themselves and how they handle others’ judgment, future 
studies should be conducted to examine potential longi-
tudinal effects. A prior study showed that body dissatis-
faction and self-esteem differ across ethnic groups [53], 
and how individuals perceive their body image varies 
across different ages [47]. Therefore, further studies are 
suggested to include individuals from different ethnic 
groups and from varied life stages. In addition, the pres-
ent study did not measure actual level of physical activ-
ity engagement. It is therefore unclear if the TAPAS and 
its items actually link to low levels of physical activity 
engagement. Consequently, future studies are needed 
to collect actual physical activity data to revalidate the 
TAPAS. Moreover, the present study did not collect the 
information as to whether any of the participants were 
athletes. Given that physical activity is the core behavior 
of athletes, it is important to know if the TAPAS can be 
used among athletes. Therefore, future studies may want 
to examine the psychometric properties of the TAPAS 
among athlete populations. Last, use of self-report data 
in relation to a sensitive topic, such as providing height 
and weight (to calculate BMI), could potentially con-
tribute to self-reporting bias and social desirability bias. 
Future studies should consider adding objective measure-
ments to increase data validity.

Conclusion
The present study applied Rasch analysis to examine the 
psychometric properties of the newly developed TAPAS 
among a university students’ population in mainland 
China. The study findings suggest that the TAPAS is a 
valid and reliable self-report psychometric instrument. 
Using this scale, weight and appearance concerns can be 
evaluated and then addressed with appropriate interven-
tions to promote greater physical activity participation.
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