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ABSTRACT

Background: Adolescence is at a transition stage of developmental psychology, and they must go through
their psychosocial and identity crisis, which affect their self-concept. According to the structure of self-
concept, physical is considered as one of the elements affecting a person's evolvement of self, which can
be called as physical self-esteem. In regards to the equilibrium mental benefits of self-compassion, the
concept of body compassion was focused. Together with the lack of body-part related research being
further investigated among non-western countries, this research aimed at translating the Body
Compassion Scale (BCS) to Chinese and examining the reliability and validity of the Chinese translated
BCS among Hong Kong adolescents.
Methods: The reliability of the translated BCS was examined by the test-retest reliability test as well as
the Cronbach's alpha value for the internal consistency. The confirmatory factor analysis (CFA) was
adopted to investigate the construct validity, and Pearson's correlation was used to examine the
convergent validity with other related scales.
Results: The Chinese translated BCS (Pilot Study: n = 220; Main Study: n = 1047) showed adequate
psychometric properties results. It had a satisfying internal consistency and test-retest reliability. It
showed an adequate goodness of fit results in CFA, with X?(465.64)/227 = 2.05,p < 0.001, CFI = 0.916,
TLI = 0.906,SRMR = 0.071,RMSEA = 0.069 [90% CI = 0.06 to 0.078]. Additionally, the measurement
invariance model suggested that the factor loadings and mean differences of the translated BCS were
invariant across early and older adolescents.
Conclusion: The Chinese translated BCS is considered as valid and reliable in examining Hong Kong
adolescents’ body compassion.
© 2021 The Society of Chinese Scholars on Exercise Physiology and Fitness. Published by Elsevier
(Singapore) Pte Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

seen as an important aspect towards overall self-concept.>® The
components of physical appearance and competence, such as body

Adolescence is at a transition stage of developmental psychol-
ogy, and they must go through their psychosocial and identity
crisis.'— Their competencies are mainly gained from social value
and accomplishment, in order to have a positive self-concept.
Nonetheless, identity crisis to re-exploration of their personal
identities also involves sexual and occupational identity, in which
the re-examination of sexual identity comprises of individual's
body image.* Therefore, adolescents’ physical self, which is derived
from perceived physical competence and attractiveness, was being
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fat, weight, sports competence, strength and endurance, were able
to predict and relate to self-concept.” Among the Chinese popula-
tion, body satisfaction, body image disorders and negative physical
self were being seen as gradually developing.®~ ' Research studies
indicated that Chinese adolescents, both male and female, reported
pressure relating to body dissatisfaction and engagement in body
change behaviours due to peer and social media affections.” In-
dividuals with negative physical self were also indicated as asso-
ciated with negative coping ability and negative subjective well-
being.!® Furthermore, Hong Kong studies also demonstrated that
Hong Kong secondary school students were highly concerned
about their body-part satisfaction and eating behaviours."" While,
body dissatisfaction was shown as associated with depressive
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symptoms, especially among adolescents.'>!> Nevertheless,
research studies that investigated the relationship between body-
part issues and mental well-being in the non-western country
were limited. Additionally, based on the concept of positive psy-
chology,'* mind and body connection focus should be shifted from
manipulating the reduction of negative effects to cultivating posi-
tive effects through mindful awareness and acceptance.'” There-
fore, Chinese-focused body-part related research and the respective
reliable assessment tools for bodily acceptance measurement
should be expanded and further investigated.

Notwithstanding, the concepts related to body-part satisfaction
and physical self were being seen as classical, hence, critiques are
worth noting in order to reveal the value of embracing body
compassion and the need to expand the tool for assessing body
compassion.

The conceptual idea of physical self-concept is structured ac-
cording to the Structure of self-concept'® and is documented by the
Exercise and Self-esteem model (EXSEM)."” In the Exercise and Self-
esteem model, self-competence and self-acceptance are agreed as
the two major dimensions of global self-esteem. This is because
self-perception of the body, which is influenced by subjective body
image, body size acceptance, as well as the objective outcomes of
the Body Mass Index, would determine self-esteem.'® The physical
competency gained from physical activity would also generate
positive physical self-esteem, and lead to higher general self-
esteem and global self-concept.” In the Exercise and Self-esteem
model, the Physical Self-Perception Profile (PSPP) was specifically
used to measure physical competence.”” While, the Attractive Body
subscale of the Physical Self-Perception Profile (PSPP) and the
Rosenberg self-Esteem (1973) scale were being considered as better
scales to indicate the components of self-acceptance.!” Therefore,
most of the recent research on examining exercise and self-related
association or with the application of the Exercise and Self-esteem
Model have treated the Physical Self-Perception Profile (PSPP) as
the major tool to measure physical self. However, the negative ef-
fects, such as self-enhancement bias and narcissism, °brought by
self-esteem were highly neglected.

Among various self-concepts, self-compassion was the only
concept that responded to the negativity of self-esteem. Self-
compassion is evoked to prevent high self-esteem, which also
avoids leading to egoistic illusion and self-regulation failure.?’
Hence, self-compassion should be advocated, and at the same
time, to reduce the risk of the negative effects brought by self-
esteem. Yet, the relationship between self-compassion and phys-
ical self is questionable.

Self-compassion was proved to be associated with physical-
related self-esteem, like appearance self-worth and physical self-
perception.’’ >> Research showed that self-compassion was
significantly associated with Body Mass Index (BMI), body image,
reduced body dissatisfaction and body appreciation; as well as the
athletic abilities and physical appearance domain measured within
the Self-perception profile.>* Also, in regards to self-compassion as
a coping strategy and an influential component of healthy behav-
iour engagement, the relationship between self-compassion and
physical activity engagement as well as other proactive physical-
related behaviour was mediated by body appreciation, relieving
negative perception of poor body image, body surveillance and
body shame.?>*>?6 Despite self-compassion has shown a signifi-
cant relationship with various physical self-related factors, such as
resilient body image, reductions in body dissatisfaction and self-
objectification as well as higher physical-related self-worth,?’ 30
self-compassion was considered as a broader scope that the Self-
compassion Scale was not able to capture the specialized physical
approach of individuals. This can be referred to the items of the
Self-compassion Scale. For instance, the items stated “fail at
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something important” or “judgmental about my own flaws and
inadequacies”, which are considered as too general and do not
specifically direct to an element and issue, like social, emotional,
moral or even physical. Therefore, Body compassion, which was
developed by tying physical and the concept of self-compassion
together, its scale was expected to be a more distinctive method
to demonstrate the level of physical self towards self-compassion.

The Body Compassion Scale is developed by Altman et al.
(2017)"° and based on the construct of body image and self-
compassion, aimed to evaluate and indicate individual relation-
ships with their bodies with compassion.>! However, the adequacy
of Body compassion in demonstrating physical self, including the
concept of physical competence and physical acceptance, is also a
concern. The word “body” was widely used throughout the devel-
opment of the concept of Body compassion, which may lead to a
certain confusion that it only focused on body appearance. The
term Body image is extensive that represents the multidimensional
construct of one's physical self-perception and attitudes.>! Body
compassion thus has incorporated this concept of body image and
included appearance, competence (fitness) and health (illness) as
the physical self. The Body Compassion Scale has also involved the
measure of acceptance, which represents the embracement to-
wards one's appearance, the function of the body and the state of
health of the current moment. It is noteworthy that the Body
compassion construct has provided an effective conceptuality for
acceptance-based approaches in dealing with physical well-being
and other related disturbances. Additionally, it showed a strong
correlation with the Body Image — Acceptance and Action Ques-
tionnaire.”>>? As a result, body compassion can be expected to be in
line with Sonstroem and Morgan's (1988) concept of physical self,
which also included the measurement of self-acceptance with the
body, its function, how it looks and the ability.

Self-compassion as a Buddhism-driven concept, which em-
braces showing kindness and mercy towards oneself, the Chinese
population is expected to show more significant results compared
to western countries. Noteworthy, studies regarding self-
compassion among Chinese showed that despite Hong Kong sec-
ondary school students were having a comparatively lower self-
compassion level, Chinese had a higher self-compassion level
than that of Americans.>>>* Therefore, body compassion in which is
derived from the concept of self-compassion, is expected to be
culturally relevant and should be investigated among the Hong
Kong population. Additionally, different stages of puberty during
adolescents was seen as one of the influencing factors in affecting
adolescents' body image and satisfaction, self-esteem and other
variables.?>>® Therefore, researchers should not assume there were
no differences between early and older adolescents in body
compassion investigation.

To conclude, self-concept is derived from individuals' percep-
tion towards oneself and could lead to different judgments on self-
worthiness and self-feelings in which related to one's self-esteem.
Whereas, self-compassion tend to embrace equilibrium mental
benefits and no judgmental thoughts, would have a higher power
of protection against ego-defensive drawbacks, including the
maintenance and pursuance of the physical aspects of self.>*>’ As a
result, with adolescents being at an essential transition of identity
formation and the lack of body-part related research being further
investigate among non-western countries, this research would like
to advocate body compassion as a new direction to explore and
examine people's physical perception and acceptance. Moreover,
considering that the Body Compassion Scale has been recently
developed and has not yet been translated into Chinese, this
research aimed at translating the Body Compassion Scale into a
Chinese version, then examine and validate the psychometric
properties of the translated scale among the Hong Kong
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adolescents, as well as examining the measurement invariant
(factor loadings and mean differences) across early and older
adolescents.

2. Methods
2.1. Participants and sampling

This study is targeting secondary school students of Hong Kong.
In both the pilot and the main study, the sampling has involved
students in local mainstream schools, excluding the English Schools
Foundation (ESF) and other international secondary day schools.
According to the sample size rule of thumb of confirmatory factor
analysis, the sample size is suggested to be 10 times of the variable
indicators.>® Therefore, the sample size for validating the translated
23-item Body Compassion Scale is expected to be more than 200. A
convenience sampling method was used to recruit participants. The
questionnaire was distributed and collected through personal visits
to schools. Parents of students aged 18 or below were required to
sign the informed consent at the beginning of the questionnaire.

2.2. Inclusion and exclusion criteria

The inclusion criteria of this study are (1) all participants are
required to be a secondary school student, in which is in line with
the adolescents' age range (approximately 12—18-year-old) cate-
gorized by Erik Erikson's theory of psychosocial development'>;
(2) Participants are required to be conversant and able to
communicate and read in Chinese (3) Students without any kind of
disabilities (i.e. motor, visual and hearing impairments, intellectual
and social); and not diagnosed with any mental or cognitive illness;
(4) Students without completed in surgery which prevent him from
participating in physical activity in the past six months. Students
who have been suffering or currently suffering from mental health
issues, such as anxiety, stressfulness or non-diagnosed depression,
would need to seek school teachers and parents for approval to
participate in the survey, or else were classified as the exclusion
criteria of the current study.

2.3. Measures

2.3.1. Self-compassion

The Self-compassion Scale — Chinese version was used to
measure the level of self-compassion. The Self-compassion Scale
consists of 26 items of which the total score can determine the level
of self-compassion of individuals. The 26 items were derived from
the six self-compassion components: self-kindness, common hu-
manity, mindfulness, self-judgement, isolation and over-
identification. Sample items include: “When something upsets
me I try to keep my emotions in balance.” (reverse coding) And “I'm
disapproving and judgmental about my own flaws and in-
adequacies.” The items were rated with a 5 — point scale
(1 = Almost Never, 5 = Almost Always). The 26 — item finalized
study’® has evidenced the high cross-validity of the Self-
compassion scale's factor structure (NNFI = 0.92; CFI = 0.93) and
test-retest reliability with all subscales and the total score relation
over 0.80. Previous research has also indicated the high internal
validity of self-compassion, with Cronbach's alpha >.90, which
supported the significance of the scale as a measurement of the
degree to which individuals are aware of their difficulties yet solve
it in a gentle and lenient way.*° Furthermore, the Chinese version of
the Self-compassion Scale also showed a Cronbach's alpha of over
0.80 in the Chinese students' population and with the test-retest
reliability at 0.89 3%*!, which verified the psychometric quality of
the Chinese version of the Self-compassion Scale was adequate.

20,39
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2.3.2. Body compassion

The Body Compassion Scale is a construct that represents a
combination of physical-related attitude and well-being at a
mindfulness and self-acceptance approach, in other words,
enlightening both physical perception and self-compassion. The
scale items were created according to the three subscales construct
of the Self-compassion Scale, they are mindfulness versus over-
identification, self-kindness versus self-judgment and common
humanity versus isolation.”’ Each subscales item have also corre-
sponded with the three major components of the physical self
(appearance, competence, and health).”>? The Body Compassion
Scale is a 23-item scale, with three subscales named as Defusion,
Common Humanity and Acceptance. The items were rated with a 5
— point scale (1 = Almost Never, 5 = Almost Always).'>?? The level
of the body compassion is calculated by summing up the score of
common human, acceptance and the reverse-scored defusion
subscale, in result with scores ranging from 26 to 114. The reliability
and validity check of the Body Compassion Scale has been assessed
through CFA, Cronbach's alpha coefficient and the correlation co-
efficient with other related scales. The Comparative Fit Index (CFI)
of the three-factor model was shown as 0.924, which indicated as
construct reliable and a good fit measurement model. The Cron-
bach's alpha values of the three separate subscales were at 0.85 or
above that indicated an adequate internal consistency of the scale.
And yet, the Cronbach's alpha value of all 23 items was at 0.92 thus
the use of a total score was suggested. The concurrent validity of the
Body Compassion Scale was shown as satisfied by having a rela-
tively high correlation coefficient with the Self-compassion Scale
(r =0.747), body image flexibility scale (r = 0.669) and the negative
effect scale (r = —0.436). However, the original scale has only been
adapted to a few percentages of Asians of the research sample and
it was in English. Therefore, in order to adopt the Body Compassion
Scale in Hong Kong, translation and validation are needed for the
current research.

2.3.3. Body Mass Index

The self-report Body Mass Index (BMI) was utilized to examine
the ratio of weight (kg) and height(m) of the individuals. The Body
Mass Index was calculated with the formula, BMI = kg/m.? Healthy
individuals were indicated with BMI ranged at 18.5—24.9, while
individuals with a BMI over 25.0 is considered as overweight.

2.3.4. Physical activity level

The Physical Activity Questionnaire — Adolescents (PAQ-A)
Chinese Version was utilized to obtain self-report physical activity
levels. The physical activity questionnaire for adolescents is a
subjective measure of the adolescent’ physical activity. It consisted
of 9 questions, on a 5- point Likert scale and 8 of which are for
calculating moderate to vigorous physical activity. The PAQ-A is
self-administered and inquires respondents to recall their physical
activity in the past week (7 days), in order to measure the average
moderate to vigorous physical activity levels of the high school
students. It has been told that the PAQ-A questionnaire has shown
relatively moderate-to-strong correlations with other physical ac-
tivity measurement scales, including IPAQ.*’> The PAQ-A has
emphasized its appropriateness is focused on high school students
of age 14—20 within the school system, documented with a Cron-
bach's alphas at around 0.80. The Physical Activity Questionnaire
for Adolescents (PAQ-A) in Chinese Version was also being adopted
and evaluated among the adolescents aged 13—14 and achieved a
result of Cronbach's alpha ranged from 0.82 to 0.85, with a 0.81
test-retest reliability after omitting question number 3 (lunchtime
activity). The satisfied internal consistency and adequate validity
have evidenced the availability of utilizing PAQ-A in the Chinese
version within the Chinese adolescents.
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2.4. Procedure(s)

The Body Compassion Scale'” is essential to be translated into
Chinese and validated in order to be tested among Hong Kong
secondary school students.

To translate the Body Compassion Scale, a forward and back-
ward translation have been processed. The forward translation
process was made by two independent translators, with one
translator being unaware of the objective of the questionnaire so
that possible differences within the translation may be detected.
While the backward translation was also being back-translated
independently by another two translators to ensure the accuracy
of the translation.**~#> Also, the translators are with the mother
tongue in English, and not aware of the intended concepts of the
measures to avoid bias. Any discrepancies between the translators
have been discussed and resolved. Second, the initial version of the
translation has been given to the expert panel for comments to
produce the pre-final version. The expert panel was formed by the
original translator and 2 experts, one who is familiar with the
research field of physical body-related and has been teaching
courses related to masculinity and body-image at the university for
more than 6 years; and another one is a professional in language
translation together with the mother tongue in the translated
language, who had worked as a licensed court translator for over 20
years. The expert panel mainly provided comments on the use of
words in the translated questionnaire, while discrepancy was dis-
cussed among the expert panel. Finally, the pre-final version of the
translated questionnaire was put into a pilot test with five sec-
ondary school students. After completing the translated question-
naire, the students were asked about their interpretations of each
questionnaire item and the meaning of the corresponding
response. This process enabled the researcher to ensure the
translation are kept in line with the meaning of the original scale.
The final adjustment has been made on those with confusion. After
finalized the translated scale, a validation survey has put into a pilot
study, and after a 1-month interval, a retest has been done for test-
retest reliability test. With the outcomes from the pilot study, the
Chinese translated Body Compassion Scale was put into a larger
sample size study for further affirmation.

2.5. Statistical analysis

The statistical analysis was done using the IBM SPSS software
Statistics for Windows, Version 25.0. The Explorative Factor Anal-
ysis (EFA) was done and factorial validity of the questionnaire was
determined by the Kaiser—Mayer—Olkin (KMO) value and Bartlett's
test. A KMO value of at least 0.07 is expected to indicate an
adequate, factorial, and valid questionnaire. With the factorial
validity and no items’ factor loading below 0.4 and being deleted,
the reliability of the questionnaire was evaluated through its in-
ternal consistency (composite reliability) by assessing the Cron-
bach's alpha, as well as test-retest reliability. Cronbach's alpha of at
least 0.70 is expected to indicate the adequacy of the items' internal
consistency. Test-retest reliability test is seen to be significant to
validate the administrative process of responding to the question-
naire, especially with indicators as a form of attitudes, which may
be considered as more stable across time. The Pearson correlation
test was conducted to indicate the concurrent validity check, uti-
lizing the Chinese Self-compassion Scale and the self-report Body
Mass Index recorded in the demographic information, to prove the
association of related variables.

The construct validity of the questionnaire was evaluated by
using Confirmatory Factor Analysis (CFA) using the Rstudio.*® Other
than having the factor loadings of each item are expected to be 0.4
or above, the following fit indices for assessing the goodness of fit of
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models were used for determination. Firstly, the minimum fit
function (X?) was used, having chi-square to degree of freedom
ratio value ranged 2 to 5 as a good fit.*’ However, the Chi-square
value was seen to be sensitive to sample size and would reduce
the power of indicating model fitness. Therefore, other than the
minimum fit function, various additional goodness-of-fit indicators
were suggested to be involved*® and with the following level of
index assumed to be good fit: Comparative Fit Index (CFI)*° and
Tucker—Lewis Index (TLI) rated as 0.90 or above as a model of good
fit*?; Standardized Root Mean Square Residual (SRMR) value of 0.08
or below as a model of good fit*’; Root Mean Square Error of
Approximation (RMSEA) value as 0.05 or below, with a 90% confi-
dence interval that holds within this value was considered as a
model of good fit.>°

3. Results
3.1. Pilot study

236 students have access to the online survey webpage through
the school online physical education class and direct social media
message. A total of 220 students completed the whole question-
naire survey and being included in the data analysis, with 71.9%
were male and 28.1% were female, and 61% of them aged 12—14,
26.3% aged 15—18. Within those 220 participants' data, no missing
data were found. While, in the re-test, 193 participants were
remained and have taken the test for the second time, which
indicated a 13% attrition rate.

3.1.1. Internal consistency and test-retest reliability

The Cronbach's alpha value of the 23-item Body Compassion
Scale - Chinese Version was 0.888, which was inlined with the
original Body Compassion Scale. Moreover, the three subscales
have demonstrated a satisfying internal consistency as well, with
Defusion = 0.892, Common Humanity = 0.93, Acceptance = 0.836.
It is worth noted that, the scale has shown adequate squared
multiple correlations ranged from 0.316 to 0.713. The item with the
lowest value is item 5 from the factor of “Defusion”, and this result
indicated the need for further tests for justification. However,
referring to the Cronbach's Alpha if the item is deleted, the Cron-
bach's Alpha value after deleting item 5 will be decreased from
0.888 to 0.885. The Cronbach's Alpha value will be still being
satisfactory, it indicated that item 5 was not necessarily to be
deleted. Besides, all subscales showed a significant positive corre-
lation with the total Body compassion score. Among the subscales,
Defusion showed a negative correlation with Common humanity
(r = —-0.42, —-0.56, p < 0.01) but no significant correlation with
Acceptance in both pre-test and re-test (Table 1). While, the cor-
relation between Common humanity and acceptance was incon-
sistent, it showed no correlation in the pre-test but showed a
significant positive correlation in the re-test (r = 0.21,p < 0.05).
Furthermore, the test-retest reliability results were shown as
satisfying with Pearson's correlation coefficient at r 0.83,
p < 0.001.

3.1.2. Concurrent validity

In the original Body Compassion Scale validation study, the scale
was reported to show a significant moderate to high positive cor-
relation with the Self-compassion Scale; and a low but significant
negative correlation with Body Mass Index (BMI).>! In the current
study, it also demonstrated a significant moderate positive corre-
lation between the Chinese version of Body Compassion Scale and
the Chinese version of the Self-compassion Scale, with r = 0.515,
p < 0.0001. However, the results did not show a significant corre-
lation between the scale and the self-reported BML
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Table 1
Correlation Matrix between scales and subscales.
DS CH AC BMI SC
DS 1
CH - 42%%* 1
AC 123 119/.21* 1
BMI .052 -.024 -.026 1
SC A465%** .051 370%* -.029 1
BC 397** 58** .605%* .005 .515*

*p < 0.05,**p < 0.001.
Abbreviations: DS = Defution, CH = Common Humanity, AC = Acceptance, BMI=
Body Mass Index, BC = Body Compassion, SC = Self-compassion.

3.1.3. Construct validity

Given the three-factor solution model has been indicated in the
original body compassion scale validation, a Confirmatory Factor
Analysis was conducted to examine the construct validity of the
three-factor model of the Body Compassion Scale - Chinese Version.
The result of the three-factor model with standardized path coef-
ficient showed an adequate goodness-of-fit model, with
X%(465.64)[227 2.05,p < 0.001, CFI 0.916, TLI 0.906,
SRMR = 0.071,RMSEA = 0.069. Although the RMSEA value was
slightly higher than the expected goodness-of-fit value, it was as
same as that of the original scale, thus it is considered as acceptable.
On the other hand, a one-factor solution model was also examined,
with X%(1583)/230 = 6.89, CFI = 0.531, TLI = 0.484, SRMR = 0.171,
RMSEA = 0.162, in which indicated a poor goodness-of-fit. This
indicated that the three-factor solution model had a significantly
better fit than that of the one-factor solution model. The final
standardized model of the Body Compassion Scale - Chinese
Version is shown in Fig. 1.

3.1.4. Factorial validity

Additionally, to ensure the factor distribution of the Chinese
version of Body Compassion Scale were inlined with the original
scale, factor analysis was done to indicate the factorial validity. The
factor analysis results demonstrated a Kaiser-Mayer_Olkin (KMO)
value of 0.901, which was similar to the original scale with 0.929.
Hence, it warranted the common variability between items as well
as the factorial validity of the Body Compassion Scale - Chinese
version.

To conclude, the pilot study has provided preliminary evidence
on the reliability and validity of the Chinese Translated BSC scale.
However, the insignificant correlations between the subscales may
require further investigation in the main study with a larger sample
size and more appropriate gender distribution.

3.2. Main study

A total of 1097 students participated in the survey. Whereas 20
cases with more than 20% of missing data were deleted, also three
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univariate and multivariate outlier cases were identified and
deleted. The rest of the missing data were replaced with the mean
value of the item. The variables in the data set were shown as
normally distributed with no items greater than 3.3 or less
than —3.3. Finally, a total of 1074 cases were included in the data
analysis, with 65% were male and 35% were female, and the mean
age at 14.13 (sd = 1.44). Besides, the independent t-tests showed no
significant differences between physical activity level and body
compassion, whereas it showed significant differences between age
group and body compassion t (1055) = 3.6, p < 0.001.

3.2.1. Internal consistency and test-retest reliability

The Cronbach's alpha value of the 23-item Body Compassion
Scale - Chinese Version was 0.81. The three subscales have
demonstrated a satisfying internal consistency as well, with
Defusion = 0.92, Common Humanity = 0.91, Acceptance = 0.84.
Table 2 shows all subscales were significantly correlated. Addi-
tionally, the subscale correlation in the current sample was shown
as similar to the results indicated in the pilot study, in which having
a negative correlation between the defusion and common hu-
manity subscales, with r = —0.29,p < 0.001.

3.2.2. Factorial validity

The exploratory factor analysis showed a coexisting model of
the original Body Compassion Scale, with three factors' eigenvalues
greater than 2.0 and accounted for 30.6%, 50.48% and 61.19% of the
variance respectively. The factor analysis results also demonstrated
a Kaiser-Mayer_Olkin (KMO) value of 0.93, in which further indi-
cated the appropriateness of the factor distribution.

3.2.3. Construct validity

The result of the Confirmatory Factor Analysis model showed a
satisfying goodness-of-fit measurement model, with X?(995.19)/
227 = 3.36, CFI = 0.944, TLI = 0.938,SRMR = 0.042,RMSEA = 0.056
[90% CI = 0.053—0.06]. Additionally, a second-order Confirmatory
Factor Analysis was also conducted in order to confirm the theo-
retical construct of body compassion with the three subscales. The
second-order CFA showed adequate goodness of fit with
X%(714.59)/204 = 3.5, CFl = 0.962, TLI = 0.957SRMR = 0.037,
RMSEA = 0.048 [90% CI 0.044 to 0.052]. Besides, it also

Table 2
Correlation Matrix between scales and subscales of the Main Study.
DS CH AC SC
DS 1
CH -.29%* 1
AC 112%* 214* 1
SC 42 155 .369%* 1
BC 577** .523%* .618** .546*

*p < 0.05,**p < 0.001.
Abbreviations: DS = Defusion, CH = Common Humanity, AC = Acceptance, BMI=
Body Mass Index, BC = Body Compassion, SC = Self-compassion.
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Fig. 1. The final standardized model of the Body Compassion Scale - Chinese Version.
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demonstrated a significant moderate positive correlation between
the Chinese version of Body Compassion Scale and the Chinese
version of Self-compassion Scale, with r = 0.546, p < 0.0001.

3.2.4. Measurement invariant model

The Measurement Invariant Model testing was conducted using
multiple-group CFA to examine whether the measurement model
was invariant across early and older adolescents. A baseline model
without any constrained parameters was first established, then two
constrained models with constrained factor loadings (Metric
Model) and constrained mean differences (Scalar Model) were
established for equality across age groups. Table 3 demonstrates
that the unconstrained model (Baseline Model) resulted in
adequate goodness of fit index to the data. While, the Metric model
and the Scalar Model with the factor loadings and mean differences
being constrained to be equal across the two age groups, demon-
strated adequate goodness of fit index to the data as well.
Comparing the three models (Baseline, Metric and Scalar Model),
they showed no changes in CFl, while only showed less than 0.002
in RMSEA, thus support the invariance across two age groups. In
conclusion, the results revealed that the factor loadings and mean
differences of the 23-item Chinese Translated Body Compassion
Scale Measurement were invariant across early and older
adolescents.

4. Discussion

This study is aimed at translating and examine the psychometric
properties of the Body Compassion Scale - Chinese version among a
sample of Hong Kong secondary school students. The internal
consistency of both 23-item and three subscales items, as well as
the test-retest reliability outcomes, indicated that the scale gener-
ated strong robustness as the original Body Compassion Scale.
Similarly, the goodness-of-fit index generated from the scale model
supported the adequacy of the self-report measure Body Compas-
sion Scale -Chinese Version. Despite the t-test showed significant
differences between age groups in body compassion, the mea-
surement invariance model demonstrated that the factor loadings
and mean differences of the Chinese translated Body Compassion
Scale measurement model were adaptive across age groups
regardless of puberty. Hence, this study has supported the explicit
goal of the formation of the Body compassion scale mentioned by
Altman and her co-authors, which is to pull the elements of
physical self and self-compassion together and to reframe it. Upon
that, through translating the scale, it further evidenced that this
reformation could be applied to the Hong Kong students, and the
Chinese-translated version of the Body Compassion Scale is reliable
and adaptive for examining the physical compassion level of the
Hong Kong secondary school students.

One explicit result of the current research was shown to be
different from the original scale, that was the association between
subscales. In the original scale, the reverse-coded defusion sub-
scales showed a positive correlation with all other subscales;
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however, in the current research sample, the reverse-coded defu-
sion subscales showed a moderate negative correlation with the
Common humanity subscales, in both pilot and main study. As most
of the self-compassion related research demonstrated that a high
level of isolation tends to have a lower level of common humanity,
thus the current research outcome can hardly be interpreted or
supported by other literature. Yet, based on the traditional Bud-
dhism philosophy penetrated in the social norms, people, espe-
cially Asians, tend to promote compassion to others and embrace
the concept of ‘Egolessness” (Anatman). Hence, from another
perspective, it can be interpreted that people who have a lower
level of defusion may seldom focus on their own feelings or inner
self, and thus less related themselves to others, leading to a lower
level of common humanity. Whereas, deeper investigation through
a qualitative study is needed.

On the other hand, this study has indicated an insignificant
correlation between BMI and Body Compassion Scale, which was
the only difference compared to the result of the original scale.
Altman et al. (2017)'s psychometric examination showed a signif-
icant negative correlation between BMI and Body Compassion
Scale, withr = —0.174 and —0.201, p < 0.01. This can be explained by
the gender distribution of the data. It is noted that over 70% of the
participants in Altman's research were female, while there were
also approximately 70% of the participants in the current research
were male. According to the meta-analysis regarding body image
and mental well being, gender was considered as a significant
moderator within the relationship of these factors, in which
women tend to be more sensitive and had a higher correlation
among these factors than men.’">? Furthermore, the current
research has shown a significant correlation between gender and
body compassion, indicating that males tended to associate with a
higher body compassion level, yet no significant association be-
tween gender and BMI. Therefore, Altman's data could only show
relatively low significant correlation coefficients.”> Additionally, in
a meta-analysis on physical activity and body image,’” it had only
included three studies in the analysis, in which indicated that
studies on body image related tended to be scarce. Therefore,
having satisfactory psychometric property examination results
with having over 70% were male in the current sample, it can
further support the reliability of the Chinese-translated version of
the Body Compassion Scale, in which body compassion does not
only apply to female but also adaptive to male.

Still, a limitation is worth noting. There was an almost 13%
attrition rate in the re-test of the pilot questionnaire distribution.
This is due to the fact that some of the dropout participants were
secondary three students, who were just ready to resume school
from the affections of the COVID-19. At the time of re-test, their
online classes have been cancelled and returned to face-to-face
schooling, hence the online survey could not be reached again to
one of the forms of students, leading to some loss of participants in
the re-test. The research team has tried to discuss with the school
teacher regarding re-distributing the questionnaire on-site, luckily,
some re-test data were able to collect. However, re-distributing the

Table 3
Summary of goodness of fit of the measurement invariance analysis models.
23-item BCSC Model Chi-squared test Indices
X2/df p CFI TLI SRMR RMSEA (90%CI)
Baseline Model 33 <0.001 0.923 0915 0.117 0.066 (0.062—0.07)
Metric Model 32 <0.001 0.923 0.918 0.118 0.065 (0.061—-0.068)
Scalar Model 3.16 <0.001 0.923 0.921 0.118 0.063 (0.06—0.07)

Note: N of Early Adolescents = 591, N of Older Adolescents = 483.

Abbreviations: CFI= Comparative Fit Index; TLI = Tucker—Lewis Index; SRMR= Standardized Root Mean Square Residual; RMSEA = Root Mean Square Error of Approximation,

p = p-value; X? = Chi-square, df = Degree of freedom.
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questionnaires in schools have caused the inconsistency of the test-
retest interval between participants, leading to potential discrep-
ancies within the data.

5. Conclusion

The Body Compassion Scale — Chinese version was considered
as valid and reliable for utilization among Hong Kong secondary
school students. With the outcomes from the current study, it can
support the measurement of body identities with compassion in-
terventions, as well as facilitate individuals' to pay more kind
attention towards themselves in order to achieve a positive self-
concept and reduce vulnerability caused by identity crisis during
adolescent psychosocial development. Also, further validation can
be done on different populations, such as the general Chinese
population, Hong Kong elderly, younger children as well as athletes.
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