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Abstract

The purpose of this study was to examine the measurement invariance of the Self-Compassion Scale
by IRT differential test functioning in ten distinct populations (n = 13623 participants) from ten
different countries: Australia (n = 517), China (n = 321), Czech Republic (n = 5081), Germany (n =
2510), Italy (n = 384), Portugal (n = 512), Slovakia (n = 1181), South Korea (n = 1813), Turkey (n =
471), and USA (n = 833). We assessed differential test functioning for the two SCS subscales, Self-
compassionate responding and Self-uncompassionate responding separately, because previous
bifactor and two-tier analyses of the scale showed the best fit with two separate general factors, and
not for the overall score. Only 13 of the 45 comparisons for Self-compassionate responding and 13 of
the 45 comparisons for Self-uncompassionate responding (analyses of every pair) demonstrated
measurement invariance (no differential test functioning). Generally, our results revealed that the two
subscales of Self-compassionate responding and Self-uncompassionate responding were not
equivalent among all countries and groups. Therefore, it is impossible to compate overall scores across
all countries. Two subscales of the Self-Compassion Scale (Self-compassionate responding and Self-
uncompassionate responding) are valid and reliable instruments with substantial potential of use cross-
culturally, but results reveal significant cross-cultural differences in the way these two constructs are
measured by the subscales of the SCS. Future analyses of the meanings and connotations of this
construct across the wotld are necessary to develop a scale which allows cross-cultural comparisons
of various treatment outcomes related to self-compassion.
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1. Introduction

Inner speech of patients is known to have huge impact on their responsiveness (Shahar et al.,
2015) to medical as well as psychological treatment. Inner speech can be in the form of
uncompassionate or even harsh self-critical inner speech, which is one of the main risk factors
for various types of psychopathology. For example, self-critical inner speech is associated with
social anxiety (Shahar et al., 2012), depression (Greenberg & Watson, 2005), posttraumatic stress
disorder, self-harming behavior, suicidal tendencies (O’Connor & Noyce, 2008), bipolar
affective disorder, schizophrenia, eating disorders, and borderline personality disorder (Meares
et al., 2011). Inner speech in the form of a self-compassionate voice can function as an antidote
to the self-critical voice. According to Neff and Dahm (2014, p. 121), “Self-compassion is simply
compassion directed inward, relating to ourselves as the object of care and concern when faced
with the experience of suffering.” Multiple intervention research studies (Conversano et al.,
2020; Falconer et al., 2014; Neff & Germer, 2013) have shown that learning to have a self-
compassionate inner voice is not only possible but also is an important resilience factor which
improves responsiveness to different kinds of treatment (Merlo et al., 2020; Terry & Leary,
2011; Warren et al., 20106) and it is related to many behavioural factors of happy and healthy life
too. Therefore, it is crucial to provide a reliable, valid and invariant instrument for measuring
levels of self-compassion which can enable comparisons in health treatment across and within

different countries.

Neff (2003) developed a scale to measure self-compassion, the Self-Compassion Scale — SCS,
which is the most frequently used scale for measuring self-compassion in both research and
clinical practice. Despite a wide range of translations of the SCS and its increasing popularity
among researchers and clinicians, to the best of our knowledge, there is no evidence that the
SCS is invariant across different countries and language translations. There is currently only one
invariance study with the SCS, in which Montero-Marin et al. (2016) compared Brazilian and

Spanish samples in the dimension of SCS, which consists of negatively-worded items and did
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not find strong construct invariance between them. However, the original long format, English-
language version of the SCS has now been translated into eighteen different languages. These
are Chinese (Chen et al., 2011), Czech (Benda & Reichova, 2016), Dutch (Lopez et al., 2015),
French (Kotsou & Leys, 2016), German (Hupfield & Ruffieux, 2011), Greek (Mantzios et al.,
2013), Hungarian (T6th-Kiraly et al., 20106), Iranian (Azizi et al., 2013), Italian (Petrocchi et al.,
2014), Japanese (Arimitsu, 2014), Korean (Lee & Lee, 2010), Norwegian (Dundas et al., 2010),
Portuguese (Castilho & Pinto-Gouveia, 2011), Slovak (Halamova et al., 2017), Spanish (Garcia-
Campayo et al., 2014), Thai (Pisitsungkagarn et al., 2014), and Turkish language (Deniz et al.,
2008). In addition, Neff (20106) suggests that research findings obtained with translations should
not be automatically generalized to the original version of the SCS, because of potential
difficulties with the quality of translations and/or potential cultural factors (Behling & Law
2000).

In a previous study of the factor structure of the SCS, in different countries and samples,
Halamova et al. (2021) found that the most reliable and appropriate use of the SCS is not
computing the overall score, but rather calculating two dimensional scores for Self-
compassionate responding and Self-uncompassionate responding separately. We note that this
conclusion was not based on testing simple two-factor model, but rather more general two-tier
model with two general factors and six specific factors. Considering that the SCS (Neff, 2003)
is the most frequently used scale of self-compassion across cultures, it is crucial to inspect
whether the use of the SCS in comparisons between countries and languages is justified.
Therefore, it is vital to scrutinize the psychometric properties and measurement invariance of

the SCS in various languages in addition to English (Neff et al., 2017).
1.1 The Self-compassion scale and culture

Research is scarce when it comes to exploring whether self-compassion levels differ across
different cultures, and only one study has tested measurement invariance of the SCS between
its different translations Montero-Marin et al. (2016). Other studies have compared the levels of
self-compassion between different cultures and societies using the SCS, but they did not
previously test whether the measure was invariant in the different contexts (e.g., Birkett, 2014;
Khramtsova & Chuykova, 2016; Neff et al., 2008), producing various findings which we discuss
below. Nevertheless, all these findings must be considered with caution since measurement

invariance, a prerequisite for meaningful differences, was not previously tested in these studies.

SCS scores have been shown to be significantly and positively associated with well-being in all
cultures, suggesting that people may benefit from self-compassion despite cultural differences
(Neff et al., 2008). However, Neff and Vonk (2009) proposed that various cultures provide
different messages regarding the meaning and value of self-compassion or its counterpart, and
that individual variation in SCS scores within a particular culture may be partially dependent on
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personal acceptance or rejection of these cultural messages. Clearly, there are unique aspects of
every society that must be considered if we want to explore the impact of culture on levels of
Self-compassionate responding and Self-uncompassionate responding. For example,
differences in political and historical backgrounds, religious beliefs and cultural worldviews, or
variation in parenting practices may have an impact. Individuals may develop their way of
relating towards one’s self on the basis of their interactions with other people (mainly
caregivers), so that experiences with them are internalized and expressed either as a self-

compassionate or a self-critical (self-uncompassionate) inner voice (Gilbert & Irons, 2008).

Indeed, results of Neff et al. (2009) indicated that three cultures (USA, Thai, and Taiwanese)
differed significantly in SCS scores from one another, although differences within cultures in
SCS scores were as large as differences between cultures. Furthermore, a cross-cultural study
examined differences in self-compassion between Chinese and American undergraduates and
found a non-significant difference in the overall Self-Compassion score (Birkett, 2014).
However, Chinese students reported significantly higher levels of both positive and negative
aspects of self-compassion than American students, the authors interpreted this as Chinese
students experiencing aspects of self-compassion in both the positive and negative ways.
Additionally, SCS scores from both Chinese and American students in Birkett’s study are similar
to scores of American undergraduates in a cross-cultural study including Thai and Taiwanese
students conducted in previous research (Neff et al., 2008). According to Khramtsova and
Chuykova (2016), American participants were higher on self-compassion than Russian
participants measured by the shorter version of SCS. Kwan et al. (2009) investigated cultural
differences while exploring sources of self-esteem. They suggested that self-compassion was
one of three major sources of self-esteem together with self-efficacy and narcissism. In their
study, they found that the Chinese participants had significantly higher levels of self-compassion
and narcissism than the American participants. However, narcissism was significantly correlated
with levels of self-compassion among the Chinese participants but not the American

participants.

It appears that the types of constructs that correlate with self-compassion vary across cultures.
With regards to semantics, Kitayama and Karasawa (1997) found that in the East Asian culture
of Japan, individuals tend to have positive feelings towards themselves while still being self-
critical. Heine et al. (1999) argue that self-criticism is not a psychological problem for individuals
living in interdependent and collectivist cultures. This suggests that although some people may
display higher levels of self-uncompassionate responding than other people, they may not
necessarily display lower levels of self-compassionate responding. Additionally, Zeng et al.
(2016) reported that SCS cannot be validated among Chinese Buddhists, as Self-kindness and

Common Humanity were neither correlated with their opposite dimensions nor linked to better
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emotional outcomes. They further illustrated that the ideas of Self-kindness and Common
Humanity reflected in SCS were different from Buddhist philosophy and culture, although the
concept of self-compassion originated from Buddhism. In all, empirical studies showed many

cultural issues may impact the understanding and function of self-compassion.

However, there are only a few and very recent extant studies dealing with measurement
invariance of the SCS (Costa et al., 2016; Cunha et al., 2016; Montero-Marin et al., 2016), and
only one of them deals with equivalence across various cultures. According to Costa et al. (2016)
a weak measurement and structural configural invariance of the two-factor model of the SCS
across clinical samples (diagnosed with borderline personality disorder, anxiety disorder, eating
disorder) and general populations showed that both properties and interpretations of scores of
SCS were equivalent. Results of Cunha et al. (2016) confirmed the measurement invariance
across genders for Portuguese adolescents. Montero-Marin and colleagues (2016) found that
configural invariance (i.e., common factors are associated with the same items across groups)
and partial metric invariance (i.e., weak factorial - common factors have the same meanings
across groups) were achieved but not scalar invariance (i.e., strong factorial — comparisons of
latent groups means are meaningful). When comparing the negative dimension of the SCS
between Brazilian and Spanish samples, the authors found that the first-order factor loadings
were not the same in the two groups. Although both Brazilian and Spanish samples reported
equivalence in their understanding of the positive factor of the SCS (Self-compassionate
responding), the equivalence was not detected in the negative part of the SCS, and therefore the
authors could not compare the mean levels of the latent variables between the groups. This

means that, generally, the scale could not be considered invariant.

In summary, studies using the SCS around the world indicate that self-related processes captured
by the SCS appear to be useful and meaningful constructs across cultures (Neff & Vonk, 2009).
However, previous research on the links between SCS and culture suggest potential cultural
differences in levels of self-compassion (Self-compassionate responding and Self-
uncompassionate responding). To date, very few differences in SCS scores have been found
according to cultural background, which appears to play an important role in levels of self-
compassion. Certainly, more research on cultural differences in self-compassion and self-
criticism is necessary (Voruz, 2013). To develop this area of research, more cross-cultural
comparisons on measurement invariance of tools assessing self-compassion is needed, which is

the aim of the present study.
1.2 Aim of the Study

Stemming from the existing literature on the SCS, the aim of this study was to investigate
measurement invariance by IRT differential test functioning of the ten different samples and

nine language versions of the two dimensions of the SCS, Self-compassionate responding and
5
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Self-uncompassionate responding (Halamova et al., 2021), with the main goal of determining
whether comparisons between total scores of the two dimensions of SCS across countries and

languages are justified.
2. Research Methods
2.1 Measuring Instrument

The Self-Compassion Scale (Neff, 2003) measures six aspects which, according to the author of
the scale, constitute a self-compassionate response to difficult circumstances. The scale includes
26 items rated on a 5-point Likert-type format of frequency (1 = almost never; 5 = almost
always). The subscale Self-Kindness represents the ability of taking care and being warm towards
oneself when encountering difficult situations. Self-Judgment reflects how critical the
individuals behave towards themselves. Common Humanity reflects the personal understanding
that suffering is part of the shared human experience. Isolation relates to the sense of loneliness
and isolation after failure. Mindfulness is a non-judgmental state of mind in which individuals
observe their thoughts and feelings as they are, without trying to suppress or deny them. Over-
identification captures responses to challenging situations that involve becoming absorbed with
negative thoughts and feelings. The scale as a whole measures the degree to which individuals
display self-kindness against self-judgment, common humanity versus isolation, and
mindfulness versus over-identification. Neff (2016) perceives these components as distinct and
at the same time influencing each other (see Table 1 for items description). Negative and positive
items are represented in roughly equal proportions. Self-Judgment, Isolation, and Over-
identification are reverse coded. After reverse-coding of negative items, means are calculated
for each subscale, and a grand mean is calculated that is considered to represent a global measure
(Netf, 20106) of self-compassion: higher overall scores indicate greater levels of self-compassion
(Neff, 2003). The reliability and validity of the overall SCS scale and of its six subscales appear
to be quite good in various translations, as well as in different corresponding countries
(Halamova et al., 2021). However, recent cross-cultural findings on the factorial structure of the
SCS have failed to replicate the higher order factor of self-compassion originally proposed by
Neff, suggesting that a total score of the scale may not be appropriate to use as an overall
measure of self-compassion across different translations and cultures (Halamova et al., 2021).
Findings by Halamova and colleagues (2021) justify the use of two separate dimensions of the
SCS, namely Self-compassionate responding and Self-uncompassionate responding. Thus, in
the present paper, the Self-compassionate responding subscale and the Self-uncompassionate
responding subscale will be analysed separately. From now on, in order to avoid potential
confusion with results pertaining the overall Self-compassion score, we will refer to the two
dimensions of the SCS as Self-compassionate responding subscale and Self-uncompassionate

responding subscale.
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Table 1. Dimensions and scale items of The Self-compassion scale

Dimensions Scale items
Self-
compassionate
responding
Self-Kindness 5. I try to be loving towards myself when I’'m feeling emotional pain.
12. When I’'m going through a very hard time, I give myself the caring and
tenderness I need.
19.  I'm kind to myself when I’'m experiencing suffering.
23.  I’'m tolerant of my own flaws and inadequacies.
26. I try to be understanding and patient towards those aspects of my
personality I don't like.
Mindfulness 9. When something upsets me I try to keep my emotions in balance.
14.  When something painful happens I try to take a balanced view of the
situation.
17. When I fail at something important to me I try to keep things in
perspective.
22, When I'm feeling down I try to approach my feelings with curiosity and
openness.
Common 3. When things are going badly for me, I see the difficulties as part of life
Humanity that everyone goes through.
7. When I'm down and out, I remind myself that there are lots of other
people in the world feeling like I am.
10.  When I feel inadequate in some way, 1 try to remind myself that feelings
of inadequacy are shared by most people.
15. I try to see my failings as part of the human condition.
Self-
uncompassionate
responding
Self-Judgment 1. I’m disapproving and judgmental about my own flaws and inadequacies.
When times are really difficult, I tend to be tough on myself.
8. I'mintolerant and impatient towards those aspects of my personality 1
11.  don't like.
When I see aspects of myself that I don’t like, I get down on myself.
16. I can be a bit cold-hearted towards myself when I'm experiencing
21.  suffering.
Over- 2. When I'm feeling down I tend to obsess and fixate on everything that’s
identification wrong.
6.  When I fail at something important to me I become consumed by
feelings of inadequacy.
20.  When something upsets me I get carried away with my feelings.
24.  When something painful happens I tend to blow the incident out of
proportion.
Isolation 4. When I think about my inadequacies, it tends to make me feel more
separate and cut off from the rest of the world.
13.  When I’'m feeling down, I tend to feel like most other people are
probably happier than I am.
18. When I'm really struggling, I tend to feel like other people must be
having an easier time of it.
25.  When I fail at something that's important to me, I tend to feel alone in

my failure.
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2.2 Sampling procedure

As we used the same research samples as the study of Halamova et al. (2021) the sampling
procedure was also the same. The first author of this study wrote around 130 emails inviting
cooperation to all authors of already published research studies as found at www-self-
compassion.com and from Google scholar using the following search terms, “self-compassion
scale” and “neff”. Inclusion criteria were at least 300 adult participants in a sample (to allow
convergence of IRT models) and using 26 items of SCS and a non-clinical population. We sent
out 130 number of emails and 14 number of people both agreed to and used the data. After
preliminary analysis, we excluded three of four Turkish data sets because the statistical models
failed to converge. The Netherland sample was also excluded due to use of a 24-item scale while
the rest of the samples used the 26-item scale. After all sampling procedures and established

collaborations, we included 10 data sets for further analyses.
2.3 The research samples and procedures from different countries

Out of currently eighteen different language versions of SCS we obtained data from nine of
them. Our research samples consist of two distinct English language samples from different
countries (Australia (n = 517) and USA (n = 833) and eight different language translations
samples eight different countries namely, China (n = 321), Czech Republic (n = 5081), Germany
(n = 2510), Italy (n = 384), Portugal (n = 512), Slovakia (n = 1181), South Korea (n = 1813),
and Turkey (n = 471). See Table 2 for more information about the samples. In total, we tested
10 distinct samples including 13623 participants. The data collection from all these samples was
in accordance with the ethical standards of the institutional and/or national research committee
and with the 1964 Helsinki declaration and its later amendments or comparable ethical

standards.

Table 2. Sample information and internal consistency coefficients for SCS in ten different

samples and ten various countries

Country N Female M Age SD Language Cronbach @ Cronbach « Correl.
%
Total SUCR/SCR  SUCR/SCR

Australia 517 100 53.64 5.49 English .94 .92/.90 SO
Czech 5081 71.80 28.20 11.10 Czech 91 .86/.87 G4
Republic

Germany 2510 53.70 50.19 17.36 German .88 .87/.88 4
China 321 53.28 25.45 4.10 Chinese .90 .89/.88 KElaa
Italy 384 67.40 33.38 10.55 Italian 93 .91/.89 S4HE
Portugal 512 66.20 42.48 6.11 Portuguese .87 .87/.85 26%FF
Slovakia 1181 66.00 30.30 12.40 Slovak .86 .86/.84 2T
South 1813 48.80 39.28 11.27 Korean 91 93/.91 23K
Korea

Turkey 471 83.40 20.65 1.35 Turkish .88 78/.79 JTHHK
USA 833 71.20 21.00 3.86 English .89 .93/.89 7R

Note. M = Mean. SD = standard deviation. SUCR = Self-uncompassionate responding. SCR = Self-

compassionate responding.
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Australia

The participants from Australia were originally enrolled from the electoral roll (Murray et al.,

2004) and then selected for the further study (Brown et al., 2014).

China

An online sample service enrolled participants from China (Zeng et al., 2016).
Czech Republic

The participants from the Czech Republic (Benda & Reichova, 2016) were recruited through

Facebook and respondents under 18 were excluded.
Germany

The participants from Germany are representative for the German general population and they

were recruited by the random-route-technique (Korner et al., 2015).

Italy

An online survey company recruited the participants from Italy (Petrocchi et al., 2014).
Portugal

The Portuguese sample was collected in public schools and in the general community (Moreira

et al., 2015, 2016).
Slovakia

Slovak participants were recruited mainly online by convenience sampling (Halamova et al.,

2017).
South Korea

The participants from South Korea were recruited by an online survey company (Hwang et al.,

2016).

Turkey

Turkish participants were undergraduate students enrolled at a university (Senyuva et al., 2014).
USA

Participants were recruited through the university research website (Barnett & Sharp, 2016).
2.4 Data Analysis

In testing measurement invatiance/equivalence, confirmatory factor analysis (CFA) is the
prevalent approach (Vanderberg & Lance, 2000). Despite the obvious advantages of IRT, these
models are not used frequently. In psychometric literature, there is an ongoing debate among
researchers comparing these two approaches (Kankaras et al., 2011; Kim & Yoon, 2011; Meade
& Lautenschlager, 2004; Raju et al., 2002; Reise et al., 1993). While CFA models assume that
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the item responses are continuous and linear, IRT models assume the item responses are either
nominal or ordinal. Unlike CFA models, IRT models are inherently non-linear. Furthermore,
CFA models typically estimate a single intercept per item because they use a continuous
assumption. On the contrary, IRT models typically compute multiple parameters (thresholds)
analogous to item intercepts per item — IRT models the polytomous data as categorical, and as
a consequence IRT models usually result in greater sensitivity to more-nuanced group
differences such as in central tendency or the use of extreme scores. Recent research shows that
IRT models can quite accurately detect inequivalence in the intercept and slope parameters both
at the scale and the item level (Kankaras et al., 2011). However, CFA performs well only when
inequivalence is located in the slope parameters, but wrongfully indicates inequivalence in the
slope parameters when inequivalence is located in the intercept parameters (Kankaras et al.,

2011).

IRT non-linear factor analyses were used for models, but we acknowledge that non-linear
confirmatory factor analysis is available (via WLSMV estimator in Mplus software and R
package lavaan). Difference between non-linear IRT and non-linear CFA is that IRT method is
full-information and CFA non-linear method is not (DeMars, 2012). The main advantage of the
full information IRT approach is that item modelling relationships are far more general in that
non-monotonic, non-parametric, or just plain customized item response models are easier to
cope with because we can avoid worries about the sufficiency of using the polychoric correlation
matrix used in the CFA non-linear approach (WLSMV). However, we should note that
performing robust Maximum Likelihood estimation (MLR) (e.g., in Mplus) based on categorical
variables with the integration method in order to get IRT-parameters through CFA could avoid

the limitations of polychoric correlations.

SCS subscales (Self-compassionate responding and Self-uncompassionate responding) are
unidimensional, and one general latent factor explains a substantive part of the variance — as it
was shown in previous research (Halamova et al., 2021) by means of bifactor models and non-
parametric IRT Mokken scale analysis. However, we performed our analyses for each
population separately. Our previous results provided no information about whether the test
score was comparable across different populations. IRT models are better suited than CFA
models to explore this issue. The CFA measurement invariance analyses provide insights
regarding the relationship between latent factors, so their use is preferable when the goal is to
answer questions of the invariance of a multifactorial framework and many other aspects, such
as configural invariance, metric invariance, scalar invariance, invariant uniquenesses, invariant
factor variances, invariant factor covariance, equal factor means, etc. (Vandenberg & Lance,

2000). Since we decided to test the invariance of single, unidimensional scales (Self-

10
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compassionate responding and Self-uncompassionate responding, respectively), IRT analyses

are more desirable.

However, the results from previous research of Halamova et al. (2021) recommending two
separate scores do not argue in favour of the simple two-factor model — they conclude that the
two-tier model has better fit than the bifactor model. The two-tier model of SCS scale has two
general factors and six specific factors, and the bifactor model of SCS scale has only single
general factor and six specific factors. The conclusion of the work of Halamova et al. (2021) is
that the use of the single total (sum) score is not justified because the single general factor is not
essentially unidimensional — therefore we should use two separate sum scores which sufficiently
capture the variance. This conclusion does not entail that the two-factor model is feasible. We
cannot use the two-factor model to test measurement invariance in the standard confirmatory
way: the fit of such model with data is far below the acceptable values. To repeat, the argument
in the previous manuscript (Halamova et al., 2021) was that only two separate scales of SCS are
unidimensional enough to capture sufficient amount of variance — and present analysis is based
on this conclusion assuming the essential unidimensionality of separate scales and using the IRT
DTT procedure to detect differential test functioning. Secondly, we are unsure how to settle the
issue of whether these two general factors are response style / method factors or really different
constructs: some authors (e.g., Montero-Marin et al., 2016) argue that self-criticism (or self-
uncompassionate responding) is in fact a different construct than self-compassion, but we
believe that the possibility of response style / method factors cannot be ruled out. However,
even if two factors are response style / method factors due to the reverse scoring of their items,
this is a further argument in favour of testing them separately. Thirdly, fitting the nested
(second-order / hierarchical) factor models does not allow for the calculation of some indices,
such as Omega hierarchical or ECV (see Mansolf & Reise, 2017 for theoretical justification and
Cucina & Byle, 2017 for meta-analysis).

In the context of IRT models, measurement equivalence is tested by inspecting the differential
item functioning (DIF), and/or the differential test functioning (DTF). Differential item
functioning (DIF) means that an item within the SCS questionnaire measures the construct (self-
compassion) differently for one population than for another. As a consequence, the presence
of DIF compromises test validity. If this item bias accumulates to the extent to produce biased
overall test scores, a test displays differential test functioning (DTF). DTF is present when
respondents who have the same standing on the latent ability, but belong to different groups,

obtain different scores on the test.

DIF is routinely tested and when it is found, some method of purification is usually adopted:
items with DIF are flagged and removed. However, if a test has many items (e.g., SCS has 26

items) and only some of them have DIF, then the impact of these DIFs on the overall test score

11
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may be negligible (DeMars, 2011). We can consider yet another situation: there could be large
DIF effects in favour of one population for some items, but these effects are simultaneously
cancelled out by DIF for other items in favour of other populations. Therefore, the presence of
DIF for some items does not necessarily imply that the overall test itself is biased. On the other
hand, it is also possible to have DTF in a situation where little or no DIF has been detected.
Nontrivial DTF can occur in cases when the parameters systematically favour one group over
another. Consequently, the aggregate of these small, insignificant differences at the item level
can become substantial at the test level (Chalmers et al., 2016). DTF has greater practical sense
for our purpose than DIF: we do not intend to inspect particular items of SCS subscales, nor
do we intend to improve/putify them. Our purpose is more practical: we intend to test the
assumption that the (expected) total score of the SCS subscales is equivalent across different
populations, therefore only the latent ability — and not the belonging to a particular group — has

any impact on the (expected) total score.

Testing the DTT involves two statistical measures (Chalmers et al., 2016). The first statistic (the
signed DTT) tests whether there is any systematic test scoring bias, indicating that some group
consistently scored higher across a specified range of latent ability. The second statistic (the
unsigned DTF) assesses whether the test curves have a large degree of overall separation on
average, suggesting that there may be substantial DTT at particular levels of latent ability. The
signed DTF values can range from - TS to TS (IS stands for the highest possible test score).
Negative values of the signed DTF indicate that the reference group scores systematically lower
than the focal group on average, while positive values indicate that the reference group scores
higher. The unsigned DTF ranges from 0 to TS because the area between the curves is zero
when the test scoring functions have exactly the same functional form. The signed DTF values
are always lower than or equal to the unsigned values: when the curves do not cross, the signed
DTF is equal to the unsigned DTT. If there is a small value for the signed DTF and a large value
for the unsigned DTT, test curves intersect at one or more locations to create a balanced overall

score, but there is substantial bias at particular levels of latent ability.

To test for differences among all countries, the multilevel IRT models are appropriate. We did
not use traditional and popular GLMM model (e.g., Imer function in package Ime4; see De
Boeck et al., 2011), because it did not allow graded-response polytomous models — such models
would require multivariate logits and estimation of different discrimination parameters. Instead,

we used the extended mixed-effects IRT model (Chalmers, 2015).

For all statistical analyses, the “mirt” package (Chalmers, 2012) in statistical software R (R Core

Team, 2017) was used. Our analysis proceeded as follows.

(1) We performed pairwise tests of all samples, separately for Self-compassionate responding
and Self-uncompassionate responding: the total number of tests was 2*((10*9)/2) = 90. We
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reported only the signed DTF values because they are of more practical use than the unsigned
DTF values, as we explained above. The fitted IRT models were Samejima graded response

models, which are in fact the sequences of 2 PL. models.

(2) For samples with insignificant signed DTTF equivalence obtained, we also reported the latent
means difference (for Self-uncompassionate responding subscale and Self-compassionate
responding subscale). Latent means in the reference group were constrained to zero, and latent

means in the focal group were estimated.

(3) We performed the multilevel IRT analysis of all samples, separately for Self-compassionate
responding and Self-uncompassionate responding, to check for relative differences among

countries. We reported random effects.
3. Results

To justify the use of the two subscales, we report here the fit of two-tier models from previous
research (Halamova et al., 2021), see Table 3. Two-tier models included two general factors and
six specific factors, and previous research demonstrated that single general factor is not
essentially unidimensional to capture sufficient amount of common variance, and that two

general factors are necessary. In Table 4, we present the fit of multiple-group IRT models used

for the DTT analyses.

Table 3. Fit Indices of Two-Tier IRT Models of 26-Item SCS

IRT model

Sample CFI TLI RMSEA  SRMR

AUS 954 941 .051 .060
CHI 910 .887 .053 .098
CZK 905 .880 .063 .057
GER 953 940 .053 .087
ITA 907 .885 .062 .066
POR 932 913 .052 108
SVK 939 922 .044 .090
KOR 956 944 .065 103
TUR NC N/A N/A N/A
USA 950 936 .059 .092

Note. NC = model failed to converge. N/A = no information due to non-convergence of the model.
AUS = Australia (n = 517). CHI = China (n = 321). CZK = Czech Republic (n = 5081). GER =
Germany (n = 2510). ITA = Italy (n = 384). POR = Portugal (n = 512). SVK = Slovakia (n = 1181).
KOR = South Korea (n = 1813). TUR = Turkey (n = 471). USA (n = 833).
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Table 4. Fit Indices of multiple-group IRT Models

Kanovsky et al.

Self-uncompassionate

Self-compassionate

Samples CFI RMSEA  SRMSR1 SRMSR 2 CFI RMSEA SRMSR 1 SRMSR 2
AUS/CZK 911 .042 .036 .055 968 034 .049 023
AUS/GER 956 .025 .036 .066 .945 .028 .045 021
AUS/CHI 962 .033 .034 .031 939 .051 .046 .081
AUS/ITA 936 .043 .043 028 934 .055 .052 077
AUS/KOR  .960 .055 .036 .066 944 041 .049 .060
AUS/POR 917 .043 .036 077 923 .055 .044 .070
AUS/SVK 934 .048 .036 071 958 .032 .048 071
AUS/TUR 967 .045 .036 079 935 .055 .042 .082
AUS/USA 901 .052 .043 .057 923 .046 .044 .079
CZK/GER  .938 .037 .037 .082 917 .026 .036 077
CZK/CHI .900 .042 .037 028 903 .032 .036 .060
CZK/ITA 901 .042 .036 .065 905 028 .036 038
CZK/KOR .903 .046 .037 .095 904 028 .036 032
CZK/POR  .902 .042 .038 .065 908 028 .037 .063
CZK/SVK  .908 .044 .036 .061 948 023 .036 079
CZK/TUR  .928 .041 .036 077 928 .030 .036 .066
CZK/USA  .908 .044 .038 .070 909 027 .037 071
GER/CHI  .907 .045 .048 .068 951 031 .040 054
GER/ITA .907 .039 .047 072 951 .033 .040 .057
GER/KOR  .908 .048 .049 078 914 .034 .039 071
GER/POR  .908 .047 .048 077 949 034 .038 077
GER/SVK  .907 .050 .050 .073 969 027 .038 078
GER/TUR  .924 .046 .047 078 952 .041 .037 .075
GER/USA  .906 .052 .048 074 939 .035 .040 .082
CHI/ITA 910 .034 .045 .082 913 .056 .047 079
CHI/KOR  .908 .056 .045 077 906 .041 .047 077
CHI/POR 916 .034 .046 073 904 .056 .047 079
CHI/SVK .909 .050 .045 077 957 .036 .051 074
CHI/TUR .945 .051 .045 .041 926 .068 .048 072
CHI/USA .907 .048 .045 079 906 .059 .051 076
ITA/KOR  .902 .057 .037 071 907 .036 .049 075
ITA/POR 909 .043 .036 072 903 .049 .048 069
ITA/SVK 910 .050 .040 075 964 032 .051 .058
ITA/TUR 962 .047 .034 .069 937 .056 .050 .080
ITA/USA 905 .045 .035 077 925 044 .046 076
KOR/POR 913 .056 .035 075 924 .050 .040 057
KOR/SVK 917 .056 .036 071 910 043 .040 078
KOR/TUR  .925 .064 .034 .069 908 057 .040 077
KOR/USA  .900 .052 .035 079 904 .060 .038 078
POR/SVK 925 .057 .055 077 974 .025 .060 072
POR/TUR  .905 .068 .053 .082 962 042 .058 079
POR/USA  .903 .051 .053 .080 910 .051 .062 .081
SVK/TUR  .907 .058 .046 071 965 032 .050 071
SVK/USA  .905 .058 .045 .080 921 .040 .049 079
TUR/USA 909 .060 .071 .083 914 057 .070 .080

Note. AUS = Australia (n = 517). CHI = China (n = 321). CZK = Czech Republic (n = 5081). GER =
Germany (n = 2510). ITA = Italy (n = 384). POR = Portugal (n = 512). SVK = Slovakia (n = 1181).

KOR = South Korea (n = 1813). TUR = Turkey (n = 471). USA (n = 833).
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We obtained 13 measurement equivalencies out of 45 comparisons for the Self-
uncompassionate responding subscale (see Table 5) and 13 measurement equivalencies for the
Self-compassionate responding subscale (see Table 6). We have to note that we did not propose
any overall null-hypothesis (e.g., that all samples will be invariant across the world): p-values in
Tables 5 and 6 are based on multiple imputation estimate (1000 draws) of the expected test
scores for each sample and we had the null-hypothesis for each particular sample (i.e., that the

bias of total scores between two particular samples is zero).

For the Self-uncompassionate responding subscale, the Czech sample was equivalent to six of
the other samples; the Turkish and Chinese samples to four other samples; the Slovak, German,
Italian, Korean, and USA samples to two other samples; the Australian sample to one other
sample; and finally Portugal sample was equivalent to no other sample. As for the Self-
compassionate responding subscale, the Czech and Italian samples were equivalent to four other
samples; the Slovak, German, Portugal and USA samples to three other samples; the Australian,

Chinese and Korean samples to two other samples; and the Turkish sample to no other sample.

Table 5. Signed differential test statistics for the Self-uncompassionate responding subscale

sDTF AUS CZK GER CHI ITA KOR POR SVK TUR
-0.45
CZK ’ - - - ; - ; ; _
p =.063
3.62 2.44
GER ’ ’ - - - - - - -
p<.001  p<.001
-1.17 -0.39 -0.59
I > b b _ _ _ _ _ _
cH p<.007 p=.279 p=.143
A -1.24, -0.27, -1.28, -0.02,
p<.002 p=.432 p<.001 p=.973
KOR 2.02, 1.51, -0.14, 4.39, 4.12,
p<.001 p<.001 p=.532 p<.001l p<.001 ‘ ‘ ‘ ‘
POR 1.11, 0.72, 0.91, 2.72, 2.43, 1.13,
p<.006 p<.032 p<.008 p<.001 p<.001 p<.001 i i i
SVK -0.87, -0.02, -1.73, 1.03, 0.85, -0.92, -1.74,
p<.003 p=.918 p<.001 p<.004 p<.007 p<.01 p<.001 ' '
TUR -1.68, -0.20, -1.33, -0.36, -0.51, -0.69, -2.26, -0.72,
p<.001 p=.541 p<.001 p=.424 p=.209 p=.056 p<.001 p<.032
USA 1.18, 0.02, -1.31, 0.91, 0.69, -0.80, -1.57, -0.11, 1.17,

p<.002 p=.939 p<.00l p<O016 p<.047 p<.00l p<.00l p=.678 p<.002

Note. Insignificant sSDTFs (equivalence between expected total scores obtained) are highlighted in bold.
AUS = Australia (n = 517). CHI = China (n = 321). CZK = Czech Republic (n = 5081). GER =
Germany (n = 2510). ITA = Italy (n = 384). POR = Portugal (n = 512). SVK = Slovakia (n = 1181).
KOR = South Korea (n = 1813). TUR = Turkey (n = 471). USA (n = 833).
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Table 6. Signed differential test statistics for the Self-compassionate responding subscale

sDTF AUS  CzK  GER  CHI  ITA  KOR POR  SVK  TUR
2.10,

CAN. < o0t - - - - - - - -
1.87,

cZK 0 - . . - . . . -
.00,  0.56,

GER <001 p<.001 ) ) ; ; - ) ;
286, 097, 0.4,

CHI p<.001 p=.052 p=.938 ) ) ) ) ) )

oA 085003, 031, -39 ] ] ] ] ]
p<.044 p=.931 p=.92 p<.00l
20.04, 079, 051, 395 155

KOR =889 p<.001 p<.005 p<.001 p<.00l ) ) ) )

por 075 072, 062, 198, 165, 0.3, ] ] ]
p=.069 p<.032 p=.076 p<.004 p<.0l p=.051

s L% 010, 063, 561, 039, 089, 215 ] ]
p<.001 p=.619 p<.003 p<.001 p=.229 p<.00l p<.001

cor | 2% L2 LS 609, 190, 143, 304 137,
p<.001 p<.002 p<.001 p<.001 p<.001 p<.001 p<.001 p<.001

usa L4001, 054 510, 033, 062, 177, 043, 150,

p<.002 p=.987 p<.025 p<.001 p=.355 p<.013 p<.0l p=.608 p<.001

Note. Insignificant sDTT's (equivalence between expected total scores obtained) are highlighted in bold.
AUS = Australia (n = 517). CHI = China (n = 321). CZK = Czech Republic (n = 5081). GER =
Germany (n = 2510). ITA = Italy (n = 384). POR = Portugal (n = 512). SVK = Slovakia (n = 1181).
KOR = South Korea (n = 1813). TUR = Turkey (n = 471). USA (n = 833).

Note that no perfect transitivity was present: for example, as to the Self-uncompassionate
responding subscale, both USA and Australian samples were equivalent to the Czech sample,
but they were not equivalent one to another. Therefore, we could not create a single linear rank
based on the differences in latent means of equivalent samples, but rather clusters of mutually
comparable samples. For example, again in the case of the Self-uncompassionate responding
subscale, we could fully compare Czech, Slovak, and USA samples because all of them were
mutually equivalent. However, adding another sample — for instance, Italian — was not possible:
it was equivalent with Czech sample, but not with USA and Slovak samples. Another possible
cluster was composed of Czech, Chinese, Turkish, and Italian samples — all of them were
mutually equivalent. However, we could create two hierarchical scales, based on differences in
random effects from the multilevel models (Table 7): for the Self-uncompassionate responding
subscale, the highest position belonged to the German sample, followed by Korean, Portugal,
and Australian samples. Lower levels of Self-uncompassionate responding were displayed in
Czech, USA, and Slovak samples. Very low levels of Self-uncompassionate responding were
found in Chinese, and Italian samples, and the lowest level was in the Turkish sample. As regards
to the Self-compassionate responding subscale, the highest level was reported in the Turkish
sample followed by Slovak, Italian, and Czech samples, At the opposite end, we found
Portuguese, Australian, and Chinese samples to have lower levels of Self-compassionate

responding. We did not attempt to provide any systematic interpretation of these differences —
16
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far more detailed research is required to do so. However, we could see that no discernible
pattern emerged from mutually equivalent samples — there was no cultural, linguistic, or

geographical continuum able to explain clusters of mutually equivalent countries.

Table 7. Random effects for countries from the multilevel IRT model

Self-compassionate Self-uncompassionate
responding responding
Turkey (0.20) Germany (0.01)

Slovakia (-0.06) South Korea (-0.47)
Italy (-0.15) Portugal (-0.68)
Czech Republic (-0.23) Australia (-0.96)
USA (-0.25) Czech Republic (-1.07)
Germany (-0.20) USA (-1.32)
South Korea (-0.78) Slovakia (-1.34)
Portugal (-0.94) Ttaly (-1.62)
Australia (-1.10) China (-1.66)
China (-2.14) Turkey (-1.98)

In the Appendix, we present all test score functions for all comparisons. It was clear after
inspection that even very large differences at particular levels of 6 might have a negligible effect
on differences in expected total scores if they were compensated after the intersection of test
score functions. If test score functions did not intersect, the unsigned DTF equals to the signed
DTT: it means that the reference group scores were systematically lower (or higher) than the
focal group across all the range of latent ability. In Appendix, we present more detailed
information for each comparison: (1) absolute values of sSDTF and uDTT, (2) their standardized
(percentage) values, (3) 95% confidence intervals for (1) and (2) values, (4) the significance test
of the sDTF (based on 1000 simulation samples), and (5) visualization of test score functions.
This database was useful for subsequent interpretation and could serve as a starting point for
further research. It was beyond the scope of this article to speculate either about the lack of
equivalence between countries, or about the differences in Self-uncompassionate responding

and Self-compassionate responding subscales when equivalence was obtained.

An interesting finding is that some countries showed more invariance with other countries than
others. For example, the Turkish sample was equivalent to no other sample for the Self-
compassion responding subscale. In contrast, the Czech sample was equivalent to six other
samples for the Self-uncompassionate responding subscale. Hypothetically, there are some
clusters of similar countries regarding Self-compassionate responding and Self-
uncompassionate responding subscales, and there are some countries which seem to view self-
compassion differently. As no perfect transitivity was present in our samples, we cannot create
a single linear rank based on the differences in latent means of equivalent samples nor compare
countries on levels of Self-uncompassionate responding and Self-compassionate responding

subscales.

17



MJCP|9, 1, 2021 Kanovsky et al.

Although it was impossible to compare total score across all countries, and the differences in
latent means are available only for samples displaying the invariance (Tables 8 and 9), we can
check random effects (relative differences across countries) from the multilevel IRT model. We
can see (Table 7) that for the Self-uncompassionate responding subscale, the highest scores were
found in the German sample, followed by Korean, Portuguese, and Australian samples. Lower
levels of the Self-uncompassionate responding are displayed in Czech, USA, and Slovak
samples. Very low levels of the Self-uncompassionate responding are in Chinese and Italian
samples, and the lowest level is in the Turkish sample. For the Self-compassionate responding
subscale, the highest level is in the Turkish sample, followed by the Slovak, Italian, and Czech

samples, and the lower levels we can find in Portuguese, Australian, and Chinese samples.

Table 8. Latent means differences of invariant samples for the Self-uncompassionate

responding subscale

Mean AUS CZK GER CHI ITA KOR SVK
CZK 0.188 - - - - - -
CHI - 0.461 1.309 - - - -
ITA - 0.428 - 0.042 - - -
KOR - - 0.326 - - - -
SVK - 0.116 - - - - -
TUR - 0.584 - 0.589 0.167 1.032 -
USA - 0.158 - - - - 0.018

Note. Latent means estimations of populations in first row were constrained to zero. All items were
reverse-scored, so the positive values express lower amount of self-criticism. Differences significant at
0.05 level are highlighted in bold. AUS = Australia (n = 517). CHI = China (n = 321). CZK = Czech
Republic (n = 5081). GER = Germany (n = 2510). ITA = Italy (n = 384). POR = Portugal (n = 512).
SVK = Slovakia (n = 1181). KOR = South Korea (n = 1813). TUR = Turkey (n = 471). USA (n = 833).

Table 9. Latent means differences of invariant samples for the Self-compassionate responding

subscale

Mean AUS CZK GER ITA KOR SVK

CHI - -1.076 -1.139 - - -
ITA - -0.111 0.088 - - -
KOR 0.087 - - - - -
POR -0.079 - -0.456 - -0.194 -
SVK - -0.008 - 0.085 - -
USA - 0.002 - 0.086 - -0.024

Note. Latent means estimations of populations in first row were constrained to zero. All items were
reverse scored, so the positive values express lower amount of self-criticism. Differences significant at
0.05 level are highlighted in bold. AUS = Australia (n = 517). CHI = China (n = 321). CZK = Czech
Republic (n = 5081). GER = Germany (n = 2510). ITA = Italy (n = 384). POR = Portugal (n = 512).
SVK = Slovakia (n = 1181). KOR = South Korea (n = 1813). TUR = Turkey (n = 471). USA (n = 833).
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To conclude, there was a remarkable amount of measurement equivalence between different
countries which demonstrates that Self-uncompassionate responding and Self-compassionate
responding subscales are valid and reliable instruments with substantial cross-cultural potential.
However, many comparisons resulted in a lack of measurement equivalence and therefore
displayed differential test functioning. This lack of measurement equivalence may be the result
of linguistic variation, real differences in levels self-compassion across countries, or by
peculiarities in sampling procedures (our samples were far from being representative for

respective populations — except for the German sample).
4. Discussion

The goal of this study was to examine measurement invariance by IRT differential test
functioning across ten different samples and nine language versions of the two factors of the
SCS (Self-compassionate responding subscale and Self-uncompassionate responding subscale).
Specifically, we were interested in determining whether comparisons between overall scores of

the two SCS subscales across countries and languages were justified.

The main strength of this study was the amount of countries analysed and thoroughness of the
data design and study, which allowed us to assess the cross-cultural extent and implications of
the evaluated constructs of Self-compassionate responding and Self-uncompassionate
responding. We used a large sample size of at least 300 participants in every sample, recruited

from ten different countries with diverse language and cultural backgrounds.

Considering the diversity of cultures, we were not surprised to find that only one third of the
comparisons between two countries proved to be invariant. For the Self-uncompassionate
responding subscale, only 13 of the 45 comparisons (analysis of every pair) demonstrated
measurement invariance (no differential test functioning). Generally, the results revealed that
the observed constructs Self-compassionate responding and Self-uncompassionate responding
from the SCS were not equivalent among all countries and groups. Therefore, it is impossible
to compare their total scores across all countries. Considering the possible culturally and
linguistically different expressions of self-compassion, future testing around the meanings and
connotations of the constructs across the world is necessary. In addition, it would be beneficial
to look carefully at the items of SCS and test whether they are measuring what they should
measure. This may aid in the development of a new scale allowing for cross-cultural

comparisons of various treatment outcomes related to self-compassion.

The primary advantage of this study is that we could assess and compare, without bias, real

differences in raw or latent scores between countries which do not display differential test
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functioning. Therefore, the differences in raw and latent scores are not distorted by different

functioning of tests in specific countries and languages.

Our research findings are consistent with Heine et al. (1999), who suggested that simultaneously
higher levels of Self-uncompassionate responding may not necessarily be associated with lower
levels of Self-compassionate responding. For example, in the current study, the Czech sample
showed high levels of both Self-uncompassionate responding and Self-compassionate
responding, and the Chinese sample showed low levels in both. Moreover, the German sample
showed very high levels of Self-uncompassionate responding, but it did not show particularly
low levels of Self-compassionate responding. Nevertheless, the Slovak, Italian, and Turkish
samples showed the typical pattern (Neff, 2003) of being low in Self-uncompassionate
responding and high in Self-compassionate responding. These results provide additional
support for not using total SCS score but using scores separately for Self-uncompassionate

responding and Self-compassionate responding subscales.

In addition, based on the results of this study we advise against the use of the unweighted total
scores to compare the relative group responses, while ignoring differential weights of group
membership: e.g., after performing independent t-test or Mann-Whitney non-parametric test on
unweighted total scores, one could easily come to the conclusion that the two populations had
essentially equal mean test scores. But DTF analyses could discover that one population had a
lower latent mean compared with another population and at the same time the first population
could be scored more favourably on the test obtaining positively biased test scores. These two
situations jointly explain the observed equivalence in the total scores, but they have very
different theoretical interpretations and completely different consequences for practical

purposes.

Our results show that the differences in the levels of Self-compassionate responding and Self-
uncompassionate responding subscales cannot be attributed to a simple cultural distinction
between Western and Eastern cultures. Of the two Asian samples, the Chinese sample had low
Self-compassionate and Self-uncompassionate responding, but the Korean sample had low Self-
compassionate responding, but high Self-uncompassionate responding. Such results support
that specific cultural values rather than West-East differences are crucial in understanding cross-
cultural differences of overall self-compassion (Neff et al., 2008), and further indicate that these

cultural values may work differently with the two factors of the Self-Compassion Scale.

The main limitation of our study was that values for the considered variables were self-reported,
and therefore they may have been influenced by socially desirable responses. On the other hand,
the sample was recruited mainly online but also in paper-pencil form. Despite studies that
confirm the reliability of the data obtained from online source (Ritter et al., 2004), these samples
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might be more biased than those obtained using traditional methods. Also results could be

influenced by different forms of obtaining data.

As self-compassion is a construct of high clinical significance, improving understanding of
cross-cultural similarities and differences in Self-uncompassionate responding and Self-
compassionate responding, as measured by the two subscales of the SCS, would have great
impact on practice. This is so, because negative relation to oneself in the form of excessive self-
uncompassionate (or even self-critical) inner speech is one of the most important psychological
processes that influence susceptibility to psychopathology, and also its persistence (Falconer et
al., 2015). On the other hand, self-compassion is generally associated with better psychological
health (Gilbert et al., 2004; Neff, 2003). In an applied context, understanding the differences of
Self-uncompassionate responding and Self-compassionate responding subscales across

countries can help to inform more effective practices.
5. Conclusion

The results of this study substantially contribute to the growing body of knowledge about
similarities and differences among cultures with respect to the two factors of the Self-
Compassion Scale, Self-uncompassionate responding and Self-compassionate responding.
While suggesting that Self-uncompassionate responding and Self-compassionate responding
may tentatively be reflected as general, universal constructs, the results of this research reveal

significant cross-cultural differences in the way these constructs are measured by the subscales

of the SCS.

Given that the expression of self-compassion may vary across different cultures and languages
including Self-uncompassionate responding and Self-compassionate responding, future
international testing of the meanings and connotations of the constructs is necessary. Generally,
the results revealed that the observed constructs Self-uncompassionate responding and Self-
compassionate responding from SCS were not equivalent among all countries and groups.
However, Self-uncompassionate responding and Self-compassionate responding subscales are
valid and reliable instruments with substantial potential of use cross-culturally which needs to

be further explored to allow reliable comparisons of subscales scores across different countries.
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