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Abstract The present research investigated the construct va-
lidity and psychometric properties of the Self-Compassion
Scale (SCS) with a new and advanced statistical procedure,
exploratory structural equation modeling (ESEM), in order to
contribute to the ongoing discussion about its dimensionality
by employing a bifactor-ESEM framework. A Hungarian on-
line representative sample (N = 505, Nypare = 265,
M 4. = 44.37) filled out the Hungarian version of the SCS.
Confirmatory factor analysis (CFA) and ESEM methods were
employed, and first-order and bifactor solutions were exam-
ined and compared. The bifactor ESEM model demonstrated
the best fit to the data with the joint presence of the general
self-compassion factor and the specific factors. Internal con-
sistency was adequate in all cases. Reliability indices—omega
and omega hierarchical—showed that not all specific factors
had unique contributions over and above the general factor.
High levels of gender invariance were also achieved with
females having lower general self-compassion and self-
judgment latent means, while having higher self-kindness
scores. The findings shed new light on the underlying theory
behind the SCS and proved the usefulness of the bifactor
ESEM framework in the investigation of multidimensional
constructs.
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Introduction

Over the last decade, self-compassion has increasingly be-
come a topic of investigation in the mindfulness literature.
Self-compassion involves the recognition of one’s own suffer-
ing and the desire to ease it with understanding and kindness
(Neft 2003). It has been positively linked with well-being,
happiness, and life-satisfaction (e.g., Leary et al. 2007; Neff
2011; Neff and Germer 2013; Zessin et al. 2015) and nega-
tively with different aspects of psychopathology such as de-
pression, anxiety, stress, or eating disorders (e.g., Ferreira
et al. 2013; Friis et al. 2016; Krieger et al. 2013; MacBeth
and Gumley 2012). In order to measure these dimensions,
the Self-Compassion Scale (SCS) was created (Neff 2003).
The SCS is a 26-item instrument that measures self-
compassion through the three hypothesized dimensions with
their negative counterparts: self-kindness versus self-judg-
ment, common humanity versus isolation, and mindfulness
versus over-identification.

Regarding its psychometric properties, in the original val-
idation study, Neff (2003) identified a six-factor first-order
structure with the six intercorrelated factors and a six-factor
second-order (the term “second-order” or “higher-order” can
be used interchangeably) model with a general self-
compassion factor behind the six components and subsequent-
ly chose the latter as a default model. Several replications have
been performed in different countries (see Table 1), but the
results are not without contradictions. Although the original
six-factor second-order solution (as proposed by Neff 2003)
has been investigated in multiple countries—for instance in
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Portugal (Castilho et al. 2015; Cunha et al. 2016), Norway
(Dundas et al. 2016), Germany (Hupfeld and Ruffieux
2011), France (Kotsou and Leys 2016), the Czech Republic
(Benda and Reichova 2016), Brazil (de Souza and Hutz
2016), the Netherlands (Lopez et al. 2015), Italy (Petrocchi
etal. 2014), and the UK (Williams et al. 2014)—most of these
results suggest that the higher-order model might not be the
most appropriate representation of the concept of self-compas-
sion, questioning whether a single superordinated construct
can adequately explain the six facets. Alternative solutions
have also been suggested with the most often replicated one
being the six-factor first-order model: Japan (Arimitsu 2014),
Iran (Azizi et al. 2013), Spain (Garcia-Campayo et al. 2014),
Korea (Lee and Lee 2010), Greece (Mantzios et al. 2015),
Taiwan (Neff et al. 2008), Thailand (Neff et al. 2008),
Portugal (Bento et al. 2016), and China (Chen et al. 2011).
Additionally, other solutions have also been proposed, such as
a one-factor model with a general self-compassion factor
(Deniz et al. 2008), a two-factor solution with one positive
and one negative factor (Costa et al. 2015), and a model where
the three positive intercorrelated factors are present and a gen-
eral negative factor representing all negative aspects (Zeng
et al. 2016).

Based on these contradictions, the dimensionality of the
SCS has been called into question. In order to rectify this,
Neft (2016a) agreed that a second-order solution might not
be the most appropriate representation of an overall self-
compassion factor. Additionally, she suggested a bifactor
model approach that might be a more realistic representation
of the factor structure of the SCS. Supporting evidence was
reported in Neff (2016a): they examined the six-factor first-
order, the second-order, and the bifactor models as well on
five different samples. Overall, they identified the six-factor
first-order model as the best-fitting solution, while the other
two were either suboptimal or borderline acceptable. Muris
et al. (2016) suggested that the six subscales should be ana-
lyzed separately without computing a general self-compassion
dimension as the negative components go against the notion
of measuring self-compassion as a protective mechanism. In
response, Neff (2016b) claimed that the bifactor solution is an
adequate representation of the underlying theory and it should
be thoroughly tested. It seems to be an adequate supposition,
because bifactor models can grasp a global construct (in the
present case, self-compassion) as well as the smaller, more
specific constructs (in the present case, the six dimensions)
and all can possibly account for the commonality of the items
(Brunner et al. 2012; Chen et al. 2012; Reise 2012). Indeed,
several authors concluded that bifactor models might be rea-
sonable representations of complex constructs (e.g., Chen
et al. 2012; Reise 2012) and initial supporting evidence has
been reported (Kotsou and Leys 2016) in relation to the SCS
apart from the one reported by Neff (2016a, b). In sum, in this
ongoing scientific debate about the dimensionality of the SCS,

@ Springer

a comparison between alternative models—both first-order
and bifactor ones—on a comprehensive sample can help in
the understanding.

Previous validation and adaptation studies mainly
employed confirmatory factor analysis (CFA) and, to a smaller
extent, exploratory factor analysis (EFA). In the case of CFA,
items can only load on their respective latent factors, whereas
cross-loadings are forced to be zero (Marsh et al. 2009).
Recently, it has been argued that CFA might be over-
restrictive for multidimensional constructs (Marsh et al.
2009; Marsh et al. 2011). One possible side effect of this
over-restrictive approach—apart from the unsatisfactory mod-
el fit—is that it could result in inflated factor correlations as
those are the only ways for items to be expressed which in turn
undermines the discriminant validity of the instrument (e.g.,
Asparouhov and Muthén 2009; Marsh et al. 2009; Marsh et al.
2010; Marsh et al. 2014). Indeed, interfactor correlations were
high where CFAs were employed. Typically, the conceptually
similar factors had high correlations with each other (e.g., self-
kindness and common humanity), but not with their opposing
factors (e.g., self-kindness and self-judgment). These relation-
ships could be artificially inflated by this statistical method.
On the other hand, in general, EFA demonstrates more exact,
less biased parameter estimates as it allows cross-loadings
(Asparouhov and Muthén 2009; Marsh et al. 2013). These
arguments support the notion that EFA represents a more re-
alistic model for multidimensional constructs. However, CFA
has been considered as a superior method due to the statistical
advantages associated with it, such as the inclusion of mea-
surement error-corrected latent variables or testing of invari-
ance across different groups (e.g., Asparouhov and Muthén
2009; Marsh et al. 2011; Marsh et al. 2014).

By incorporating aspects from both EFA and CFA, explor-
atory structural equation modeling (ESEM) has been recom-
mended as a viable alternative (Marsh et al. 2014; Morin et al.
2013). It simultaneously allows a more appropriate examina-
tion of factor structure by allowing cross-loadings (EFA as-
pect) as well as the use of advanced statistical methods (CFA
aspects). ESEM has been suggested to result in substantially
better fit and less correlated factors than the corresponding
CFA solutions (e.g., Arens and Morin 2016; Chiorri et al.
2016; Guay et al. 2015; Joshanloo and Lamers 2016; Marsh
et al. 2011; Morin and Maiano 2011). Another advantage of
ESEM is that it could easily and directly be compared to
previous CFA results as well. Moreover, based on previous
research on self-compassion, item cross-loadings are expected
between the different factors as supported by the underlying
theory; thus, the application of ESEM seems to be appropriate
in this context. So far, only the study of Hupfeld and Ruffieux
(2011) used this method to examine the SCS. Although their
six-factor first-order model was good, the interfactor correla-
tions were rather high (even compared to the CFA correla-
tions), indicating potential conceptual overlap between these
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dimensions. New research needs to build on these prior results
by (1) examining the SCS on a comprehensive sample and (2)
incorporating a bifactor-ESEM framework which can be par-
ticularly useful to explore the psychometric dimensionality of
an instrument (Morin et al. 2016; Morin et al. 2015).
However, as noted by Marsh et al. (2009), when the ESEM
solution does not fit the data better or does not result in smaller
factor correlations, CFA is preferable due to its parsimony and
it would be less advantage in performing an ESEM analysis.

Building on the existing literature on the Self-Compassion
Scale, the present investigation examined its factor structure
and construct validity by comparing both first-order and
bifactor CFA and ESEM solutions. Subsequently, its measure-
ment invariance was investigated in multiple groups in order
to better understand the construct and to inspect the general-
izability of the SCS.

Method
Participants

The final sample of 505 Hungarian respondents—who gave
valid answers—was nationally representative among those
who use Internet at least once a week in terms of gender
(female = 265; 52.5%), age (M,q, = 44.37 years;
SD g, = 15.59 years; range 15-75 years), education (22.8%
had primary level of education, 24.8% had vocational school
degree, 31.5% graduated from high school, and 21.0% had
higher education degree), and place of residence (18.8% in
capital city, 19.6% in county capitals, 31.7% in cities, and
29.9% in villages).

Procedure

This research employed a nationally representative probability
sample of Hungarians who used the Internet at least once a
week. Participants were randomly selected from a pool with
the help of a research market company in the summer of 2015.
For the preparation of the sample, a multiple-step, proportion-
ally stratified, probabilistic sampling method was employed,
in which individuals were removed from the panel if they gave
responses too quickly (i.e., without paying attention to their
response) and/or had fake (unused) e-mail addresses. The
study was conducted in accordance with the Declaration of
Helsinki and with the approval of the Institutional Review
Board of the E6tvos Lorand University. Participants were first
informed about the aims and the content of the study. Then,
they were assured about their anonymity and the confidenti-
ality of their answers. They had to check a box if they were
inclined to participate.

Measures

Self-Compassion Scale This questionnaire (Neff 2003) as-
sesses six components of self-compassion: self-kindness (five
items, e.g., “When I'm going through a very hard time, I give
myself the caring and tenderness I need.”), self-judgment (five
items, e.g., “When times are really difficult, I tend to be tough
on myself.”), common humanity (four items, e.g., “I try to see
my failings as part of the human condition.”), isolation (four
items, e.g., “When I fail at something that’s important to me, [
tend to feel alone in my failure.”), mindfulness (four items,
e.g., “When something painful happens I try to take a bal-
anced view of the situation.”), and over-identification (4 items,
e.g., “When I'm feeling down I tend to obsess and fixate on
everything that's wrong.”). Participants can respond on a five-
point scale (1 = almost never; 5 = almost always). The trans-
lation process followed the protocol of Beaton et al. (2000).

Data Analyses

All analyses were performed with Mplus 7.3 (Muthén and
Muthén 1998-2015) with the weighted least squares mean-
and variance-adjusted (WLSMYV) estimator which was dem-
onstrated to outperform maximum likelihood for ordered-
categorical indicators with five or less answer categories
(e.g., Bandalos 2014; Finney and DiStefano 2006). Negative
factors were reversed prior to data analyses so that higher
scores reflect higher levels of self-compassion. In the first
phase of the analyses, by following previous recommenda-
tions (e.g., Morin et al. 2016), we first estimated a six-factor
first-order CFA and ESEM models. In the first-order model,
items were only allowed to load on their respective factors,
while cross-loadings were constrained to zero. In the ESEM
model, cross-loadings were allowed and target rotation was
chosen (Asparouhov and Muthén 2009) due to the prior
knowledge about the underlying theory. With this rotation,
the main loadings were freely estimated, whereas the cross-
loadings were “targeted” to be close to zero. This way, simi-
larly to previous studies (e.g., Guay et al. 2015), ESEM was
used as a confirmatory approach. These models were then
contrasted with the bifactor solutions. In both bifactor models,
items loaded on their respective factors and on a general self-
compassion factor as well. Also, covariances between the fac-
tors were set to be zero for better interpretability. The only
difference was that items were allowed to cross-load in the
ESEM version, whereas they were not in the CFA version.
In the second phase of the analyses, measurement invari-
ance was investigated across gender groups (male versus fe-
male) on the basis of the final model (Meredith 1993;
Vandenberg 2002; Vandenberg and Lance 2000) to investigate
the generalizability of the SCS. After establishing baseline
models for the separate groups, the following sequential strat-
egy—from the least restrictive model to the most restrictive
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one—was employed as outlined by previous studies (Guay
et al. 2015; Meredith and Teresi 2006; Morin et al. 2013):
(1) configural invariance (factor structure is the same, else is
freely estimated), (2) weak invariance (factor loadings are
invariant), (3) strong invariance (factor loadings and thresh-
olds are invariant), (4) strict invariance (factor loadings,
thresholds, and uniquenesses are invariant), (5) invariance of
the variance—covariance matrix (factor loadings, thresholds,
uniquenesses, and variance—covariances are invariant), and
(6) latent mean invariance (factor loadings, thresholds,
uniquenesses, variance—covariances, and latent means are
invariant).

In order to assess the measurement models and the
measurement invariance, commonly employed goodness
of fit indices were examined. An often used index of
model fit is the chi-square test (xz). However, it should
not be considered reliable as it can be inflated by sample
size and model misspecification (e.g., Brown 2015; Marsh
et al. 2005). Therefore, as suggested by Brown (2015),
multiple sample size-independent indices were observed
with their good or acceptable cut-off values (Brown
2015; Hu and Bentler 1999): the Comparative Fit Index
(CFI; >0.95 for good, >0.90 for acceptable), the Tucker—
Lewis index (TLI; >0.95 for good, >0.90 for acceptable),
and the Root-Mean-Square Error of Approximation
(RMSEA; <0.06 for good, <0.08 for acceptable) with its
90% confidence interval. When comparing the nested
models in the phase of measurement invariance, the chi-
square difference test could be used via the DIFFTEST
function of Mplus; however, it might be oversensitive
(Marsh et al. 2005). Because of this, relative changes in
fit indices were also inspected (Chen 2007; Cheung and
Rensvold 2002): ACFI <0.010, ATLI <0.010, and
ARMSEA <0.015. Parsimony-corrected indicators (TLI
and RMSEA) might have great importance as the total
number of estimated parameters is larger in ESEM than
in CFA (Marsh et al. 2009; Morin et al. 2013). However,
as Marsh et al. (2004) argued, these criteria should be
seen as rough guidelines while also considering other im-
portant aspects such as parameter estimates or the under-
lying theory.

As for reliability in terms of internal consistency,
Cronbach’s alpha value was observed (Nunnally 1978)
with the usual guidelines (0.70 is acceptable; 0.80 is
good). Although this reliability index provides a compar-
ative information in relation to previous studies, it tends
to be less reliable (Rodriguez et al. 2016; Sijtsma 2009).
Therefore, two additional indices were calculated that are
adequate in the case of bifactor models (Brunner et al.
2012; Rodriguez et al. 2016) and can help in understand-
ing the complex relationship patterns of the examined
constructs. First is coefficient omega (w) which is a
model-based reliability index and estimates the proportion
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of variance that can be attributed to the blend of the glob-
al construct and the specific factors. Second is omega
hierarchical (wy) which indicates the proportion of vari-
ance that can only be attributed to the specific factor.

Results

Model fit indices of all four models can be seen in
Table 2. The six-factor CFA model showed unacceptable
fit to the data (CFI = 0.845; TLI = 0.823;
RMSEA = 0.101 [90% CI 0.097-0.106]). Interestingly,
the bifactor CFA model demonstrated a worse fit com-
pared to the six-factor one (CFI = 0.711; TLI = 0.656;
RMSEA = 0.141 [90% CI 0.137-0.146]). Compared to
these, the six-factor ESEM solution had superior fit
(CFI = 0.966; TLI = 0.940; RMSEA = 0.059 [90% CI
0.053-0.065]), while the bifactor ESEM model had slight-
ly better model fit indices than the ESEM solution
(CFI = 0.972; TLI = 0.945; RMSEA = 0.057 [90% CI
0.050-0.063]). Based on these results, the bifactor
ESEM solution appeared to be the most adequate model
and the best representation of the data. However, it has to
be noted that model selection should not only be based on
model fit indices but on the examination of parameter
estimates and the underlying theory as well (Marsh et al.
2004; Morin et al. 2016). First, the CFA and ESEM solu-
tions were compared, and then the ESEM and the bifactor
ESEM models as suggested by Morin et al. (2015).

CFA Versus Bifactor CFA Versus ESEM

Table 3 demonstrates the standardized parameter estimates for
all models. In the six-factor CFA model, factor loadings were
high (A = 0.48 to 0.87, M' = 0.70) and factor correlations were
medium (» = 0.07 to 0.96, M = 0.45). However, the three
positive (M, = 0.75) and the three negative factors
(M, = 0.79) had high intercorrelations with the adjacent fac-
tors, while they had weaker links with the other three,
resulting in an overall medium level of 0.45. Despite the high
factor loadings, the model did not fit the data adequately,
indicating that the hypothesized structure might not be well
represented.

The fit of the bifactor CFA model was unacceptable, a
result possibly attributable to the rather weakly defined gen-
eral self-compassion factor (A = 0.07 to 0.81, M = 0.48) and
the specific factors which had acceptable factor loadings: self-
kindness (A =0.39 to 0.79, M = 0.54), self-judgment (A = 0.30
to 0.71, M = 0.53), common humanity (A = 0.52 to 0.80,
M =0.66), isolation (A = 0.18 to 0.64, M = 0.42), mindfulness
(A =0.48t0 0.55, M =0.50), and over-identification (A = 0.19
to 0.78, M = 0.36).
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Table 2  Goodness-of-fit statistics and information criteria for the estimated models on the Self-Compassion Scale
Model WLSMV X2 (df) CFI TLI RMSEA 90% CI Comparison AXZ (df) ACFI  ATLI ARMSEA
CFA 6-factor first-order  1755.661%* (284) 0.845 0.823 0.101 0.097-0.106 — - - - -
model
CFA bifactor model 3025.583* (273) 0.711 0.656 0.141 0.137-0.146 — - - - -
ESEM 6-factor 509.921* (184) 0.966 0.940 0.059 0.053-0.065 — - - - -
first-order model
ESEM bifactor model 482.847* (164) 0972 0.945 0.057 0.050-0.063 - - - - -
Gender invariance
Baseline male 273.237* (164) 0.972 0.944 0.053 0.041-0.064 — - - - -
Baseline female 343.542* (164) 0.967 0.935 0.064 0.055-0.074 - - - - -
MI. Configural 613.888* (328) 0.970 0.940 0.059 0.052-0.066 — - - - -
M2. Weak (loadings)  835.555* (461) 0.960 0.944 0.057 0.051-0.063 M2-M1 310.170* (133) -0.010 +0.004 —0.002
M3. Strong (loadings,  892.150%* (532) 0.962 0.953 0.052 0.046-0.058 M3-M2 107.132* (71)  40.002 +0.009 —0.005
thresholds)
M4. Strict (loadings, 935.110%* (558) 0.960 0.953 0.052 0.046-0.057 M4-M3 58.341*% (26) —0.002 0.000 0.000
thresholds,
uniquenesses)
MS5. Latent 982.510* (586) 0.958 0.953 0.052 0.046-0.057 M5-M4 102.600* (28) —0.002 0.000 0.000
variance—
covariance
M6. Latent means 1151.874* (593) 0.941 0.935 0.061 0.056-0.066 M6-M5 82.896* (7)  —0.017 —0.018 +0.009

Bold entries indicate the final levels of invariance that were achieved

CFA confirmatory factor analysis, ESEM exploratory structural equation modeling, WLSMV weighted least squares mean- and variance-adjusted
estimator, y° chi-square, df degrees of freedom, CFI comparative fit index, TLI Tucker—Lewis Index, RMSEA root-mean-square error of approximation,
90% CI 90% confidence interval of the RMSEA, Ay? chi-square difference test based on the Mplus DIFFTEST function for WLSMYV estimator, ACFI
change in CFI value compared to the preceding model, ATL! change in the TLI value compared to the preceding model, ARMSEA change in the

RMSEA value compared to the preceding model
*p <.01

Examining the ESEM solution revealed reduced factor cor-
relations ( = |.02| to |.54|, M = 0.21) compared to the CFA
solution. The pattern was still similar in that the positive
(r = .34) and the negative factors (» = .34) had higher inter-
correlation with the conceptually similar factors and weaker
ones with the opposing factors, resulting in an overall coeffi-
cient of 0.21. With ESEM, the theoretically similar factors are
much more differentiated. Similarly to the correlations, target
factor loadings were also reduced (A = 0.26 to .81, M = 0.53).
As expected, although most of the non-target item loadings
were small, some had cross-loading to a high degree (>0.32).
These non-target cross-loadings could indicate conceptual
overlap between the different facets of self-compassion. The
decrease in target loadings and increase in non-target loadings
could be attributed to the statistical procedure (ESEM) which
shows that there might be a more general construct along with
the six components of self-compassion. These results support
the usefulness and appropriateness of both the ESEM and the
bifactorial procedures.

ESEM versus Bifactor ESEM

The bifactor ESEM solution provided the best fit to the data as
it was slightly better than the six-factor ESEM model (see

Table 2). The examination of the parameter estimates
(Table 3) revealed that a well-defined general self-
compassion factor with mostly strong and significant factor
loadings (A = 0.04 to 0.78, M = 0.46). Most of the specific
factors were well defined as well: self-kindness (A = 0.41 to
0.65, M = 0.51), self-judgment (A = 0.16 to 0.69, M = 0.46),
and common humanity (A = 0.46 to 0.86, M = 0.62). These
factors retained a certain degree of specificity in the presence
of the general self-compassion dimension. While the isolation
factor was borderline in terms of specific factor loadings
(A =0.17 to 0.50, M = 0.41), the mindfulness (A = 0.11 to
0.25, M = 0.19) and over-identification (A = 0.21 to 0.40,
M = 0.32) factors were rather weakly defined, indicating that
these specific items might be indicators of self-compassion
rather than the specific dimensions.

Measurement Invariance

In the second phase of the analyses, measurement invariance
was tested across gender groups (male vs. female) on the final
bifactor ESEM solution (see Table 2). Configural models were
successfully estimated in all groups, and then constraints were
gradually imposed on the models. Although almost all x* and
sz test were significant, other model fit indices (ACFI,
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Table 3  Parameter estimates for the CFA and ESEM solutions of the Self-Compassion Scale

CFA Bifactor CFA ESEM Bifactor ESEM
SFA)* SCA) SFA)* SK() SI(A) CH®A) IS(\) MI(A\) OI(A) SC(A) SK(A) SI(A) CH®) IS(N\) MIQ}) OI\)
Self-kindness
sk5  0.72 0.48 0.39 044 —0.07 0.16 0.17 022 -0.02 046 041 -0.17 0.21 0.05 013 -0.08
sk12 .68 0.40 0.52 065 —0.03 0.11 0.10 001 -0.04 035 0.60 —0.08 0.20 0.06 002 -002
sk19  0.74 0.39 0.79 0.71 020 002 -0.10 0.18 -0.09 040 0.65 0.07 0.12 -0.16 006 -0.13
sk23  0.48 0.21 0.52 0.34 057 027 -022 -0.0! -0.13 0.18 0.44 048 022 -015 013 -0.16
sk26  0.69 0.44 0.49 0.50 0.14 0.08 -0.16 0.25 0.12 044 0.45 0.04 0.15 -021 0.1 0.00
Self-judgment
sjl 0.51 0.21 0.66 —-0.02 066 007 -0.11 -020 022 0.17 0.04 0.69 —0.08 0.07  0.07 0.15
sj8 0.66 0.42 0.54 0.19 0.65 -0.16 028 005 0.16 050 0.05 049 -021 -003 —-022 -024
sjill  0.81 0.63 0.30 0.20 029 -0.25 025 022 022 0.68 —0.02 0.16 —025 -0.04 —0.19 0.06
sjl6 0.54 0.21 0.71 0.11 062 —-0.07 -0.15 -030 033 0.18 0.11 0.69 —0.11 0.05 —0.05 028
si2l  0.72 0.53 043 0.33 039 -0.17 038 —0.01 -0.05 0.56 0.13 0.27 —0.17 0.09 -028 —0.08
Common humanity
ch3  0.70 0.40 0.53 -0.09 -0.03 057 0.19 030 -0.02 038 0.05 -0.14 047 0.09 037 -0.16
ch7  0.64 0.07 080 0.15 -0.17 0.80 0.12 -0.32 -0.07 0.04 024 -0.14 0.86 0.05 —0.20 0.05
chl0 0.70 0.14 0.78 0.17 -0.11  0.69 -0.07 —0.10 0.03 0.12 026 —0.13 068 —0.15 —0.01 0.03
chl5 0.84 0.54 0.52 =0.05 0.11  0.57 0.10 048 -0.04 0.2 0.09 -0.09 046 -0.11 034 -024
Isolation
is4  0.87 0.81 0.18 =0.00 0.17 0.03 036 020 045 0.78 —-0.13 0.11 -0.05 0.17 0.03 0.22
is13  0.84 0.70 0.50 —-0.08 0.18 0.13 081 0.02 0.04 0.72 -0.17 0.09 —0.04 049 —-0.03 -0.04
isl8  0.76 0.60 0.64 —-0.09 0.06 0.09 0.74 —-0.01 0.12 0.62 —0.17 0.01 —0.06 0.50 —0.01 0.05
is25  0.77 0.67 0.34 0.11 —-0.00 0.04 055 -022 041 058 —0.04 0.06 —0.03 046 —-0.15 036
Mindfulness
mi9  0.65 0.46 0.49 022 -025 0.13 0.06 041 024 049 0.19 -034 0.18 -0.05 0.21 0.06
mil4 0.70 0.47 0.55 022 -0.08 021 -0.02 047 0.11 050 023 -023 023 -0.16 024 —0.08
mil7 0.63 0.40 0.48 024 -0.06 022 -0.03 037 0.09 045 021 -020 026 —023 011 -0.07
mi22 0.71 047 048 051 -0.19 0.12 0.02 026 0.11 042 048 —026 020 -0.01 0.20 0.02
Over-identification
0i2  0.84 0.80 0.19 -0.03 027 0.07 033 0.10 045 0.71 —0.11 024 -0.06 022  0.08 025
0i6  0.82 0.79 0.16 -0.02 027 002 021 026 048 0.78 -0.17 0.19 —-0.04 —0.01 —-0.01 0.21
0i20  0.57 0.44 0.78 —-0.12 0.11 -0.08 0.09 004 059 0.44 -0.21 0.17 -0.15 0.12 001 0.40
0i24  0.71 0.64 0.32 0.04 0.05 —0.09 034 -0.01 0.54 0.58 -0.13 —0.01 -0.12 027 —-0.08 040

Target factor loadings are in bold. Non-significant parameters (p > .05) are italicized

CFA confirmatory factor analysis, ESEM exploratory structural equation modeling, SC general self-compassion factor, SK self-kindness, SJ self-
judgment, CH common humanity, IS isolation, M/ mindfulness, OI over-identification, A standardized factor loadings, SF" specific factors of the Self-

Compassion Scale

#Each item loaded on their respective specific factor, while cross-loadings were constrained to zero

ATLI, ARMSEA) did not decrease more than the recom-
mended cut-off values, indicating gender invariance on the
level of latent variance—covariance matrix. However, latent
mean invariance could not be achieved in either group. The
inspection of the latent means revealed that—when the latent
means of the males were set to be zero for the purpose of
identification—females’ latent means were significantly low-
er on self-judgment (M = —0.38, p < .01) dimension while
having higher scores on self-kindness (M = +0.65, p < .001).
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The general self-compassion means were higher among males
than females (M = —0.55, p < .001).

Reliability Indices

In the last phase, the reliability of the questionnaire was
assessed (see Table 4). Regarding internal consistency,
Cronbach’s alpha values were satisfactory for all scales
(x = 0.73 to 0.88). However, as it can be less reliable
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Table 4 Reliability indices and

descriptive statistics of the Self- Scales N of items o w wy Range M SD

Compassion Scale
0. Self-compassion 26 0.88 0.96 0.53 1-5 3.08 0.46
1. Self-kindness 5 0.76 0.81 0.53 1-5 2.88 0.78
2. Self-judgment 5 0.74 0.82 0.45 1-5 3.23 0.74
3. Common humanity 4 0.74 0.85 0.72 1-5 3.12 0.84
4. Isolation 4 0.85 0.90 0.24 1-5 2.94 1.03
5. Mindfulness 4 0.73 0.66 0.09 1-5 3.29 0.79
6. Over-identification 4 0.80 0.84 0.17 1-5 3.06 0.94

N of items number of items on the factors, o Cronbach’s alpha, w coefficient omega, wy; omega hierarchical, M

mean, SD standard deviation

(Rodriguez et al. 2016; Sijtsma 2009), other indices were also
considered that are especially useful in the case of bifactor
models. Coefficient omega levels were generally high
(w=0.66 to 0.96, M = 0.83), indicating that the scale scores
adequately represent the blend of self-compassion and the six
specific components. In contrast, omega hierarchical values
had high variance (wy; = 0.09 to 0.72, M = 0.83). Although
there are no specific cut-off values for omega coefficients,
over-identification (wg = 0.17) and isolation (wg = 0.24) had
relatively small omega hierarchical values, while mindfulness
had the lowest value (wy = 0.09). Regarding these three fac-
tors—especially in the case of mindfulness—only a small
proportion of variance can be attributed to the specific factor,
while a larger proportion can be explained by the general self-
compassion factor.

Finally, as suggested by Rodriguez et al. (2016), we com-
pared the omega (0.96) and the omegaH (0.53) of the general
self-compassion factor. The ratio of the two indices (0.53/
0.96 = 0.55) revealed that approximately half of the variance
in the total scores can be attributed to the general self-
compassion dimension, while about 43% (0.96—0.53) of the
variance in the total score can be attributed to the multidimen-
sionality caused by the specific factors.

Discussion

The present study applied ESEM, an advanced statistical
method, to investigate the construct validity of the SCS—the
most widely used instrument to measure self-compassion—in
an attempt to contribute to the ongoing discussion about its
dimensionality. The bifactor ESEM framework proved to be
superior and useful in uncovering the underlying dimension-
ality of the SCS and demonstrated a more realistic represen-
tation of the relationship between the items and the factors.
Both the general self-compassion dimension and the six com-
ponents were confirmed; however, not all can be considered
fully reliable. Also, this study contributes to the steadily in-
creasing literature on ESEM (e.g., Caci et al. 2015; Joshanloo
and Lamers 2016; Maiano et al. 2013).

As self-compassion is an important research area, it has
also become increasingly important to measure this multifac-
eted construct with an appropriate instrument, the Self-
Compassion Scale. Although the psychometric properties of
the questionnaire have been investigated in many countries
and samples (for an overview, see Table 1), there is still no
accordance regarding its factor structure (e.g., Muris et al.
2016) which was mainly investigated with confirmatory factor
analysis. Even though CFA and bifactor CFA models had
well-defined factors in the current research, these solutions
still had unsatisfactory model fit. These results are in line with
previous CFA studies detailed in Table 1 (e.g., Arimitsu 2014;
Costa et al. 2015; Williams et al. 2014) which would suggest
that CFA might be too restrictive for the SCS. The application
of ESEM—similar to the study of Hupfeld and Ruffieux
(2011)—resulted in better fit indices and smaller factor corre-
lations as it has been hypothesized based on previous studies
(e.g., Arens and Morin 2016; Guay et al. 2015; Morin et al.
2015). It also confirmed that while items of the scale formed
separate factors, they still exhibited cross-loadings, suggesting
a certain degree of conceptual overlap between the factors.
These non-target loadings could also indicate the presence of
a global construct in the data.

By employing ESEM with a bifactorial framework, impor-
tant information has been discovered about the scale. The six
specific factors and the general self-compassion factor had
been partially confirmed. Goodness-of-fit indices showed that
the bifactor solution was the most adequate (as it has been
recently suggested by Neff 2016a, 2016b). However, in the
presence of an overarching construct, some of the small ones
became less well-defined. Morin et al. (2015) argued that as
long as the global factor is well-defined, not all specific factors
are required to be equally well-defined. The present results
clearly support this argument with the global factor and some
facets of self-compassion being well-defined. The results fur-
ther confirm the partial reliability of the scale as not all indices
were satisfactory. More precisely, mindfulness was not salient
when accounting for the global factor, suggesting that it does
not contribute to the theory over and above the general factor.
In bifactor models, it is possible that specific factor loadings
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become non-significant, resulting in less-defined factors
which could indicate that the general factor can explain a
larger proportion of the variance (Reise et al. 2007).
However, in the case of mindfulness, it cannot be easily dis-
tinguished from self-compassion. Prior research argued that
mindfulness is related to the internal experience as feelings,
emotions, or thoughts, whereas self-compassion focuses more
on the experiencer than the experience itself (Germer 2009;
Neff and Germer 2013). Following this notion, if the wording
of the mindfulness items focused more on the experience,
while the wording of the other self-compassion items focused
on the experiencer, it could be expected that omega hierarchi-
cals of mindfulness and its factor loadings could also increase.
This step could also help in the differentiation between self-
compassion and mindfulness.

High levels of measurement invariance were also support-
ed across gender groups (i.e., invariance on the level of latent
variance—covariance matrix). The factor structure could be
generalized across subgroups of participants, which allows
the comparison of the groups. Additionally, gender-based
mean differences were also discovered. These results are con-
sistent with previous studies in that females had lower levels
of overall self-compassion than did males (e.g., Raes 2010;
Yarnell et al. 2015). However, they also scored lower on self-
judgment and higher on self-kindness, indicating that gender
differences should also be investigated on the level of the six
factors, not just the overall self-compassion dimension.

Although the current study has many strengths (such as the
diverse and online representative sample and the exhaustive
statistical analyses), several limitations need to be acknowl-
edged. First, the research was cross-sectional and question-
naire-based, implying possible biases. A longitudinal research
could be fruitful in uncovering potential effects of life events
(e.g., failure or criticism) that can influence one’s self-com-
passion. Second, the present results need to be replicated in
other countries in order to draw a more solid conclusion about
the nature of self-compassion. Temporal stability could also be
investigated, possibly with the inclusion of non-clinical and
clinical samples as well, to better understand the psychometric
properties of the instrument. It would also be useful in future
studies to examine its convergent and discriminant validity.
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The authors would like to acknowledge an error in the calcu-
lation of the omega and omega hierarchical values for the
general self-compassion factor in the above-mentioned
paper. These values for the six subscales are correct.
The error is on page 9 and the corresponding Table 4
(see the updated version on the right).

The correct omega and omega hierarchical values for the
general self-compassion factor would be 0.94 and 0.81, re-
spectively (instead of 0.96 and 0.53). As an additional correc-
tion, the ratio of the two indices (0.81/0.94 = 0.86) revealed
that 86% of the variance in the total score can be attributed to
the general self-compassion factor, while 13% (0.94-0.81) of
the variance in the total score can be attributed to the multidi-
mensionality caused by the specific factors.
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Table 4 Reliability indices and descriptive statistics of the Self-
Compassion Scale

Scales Nofitems « w wy Range M SD

0. Self-compassion 26 .88 94 81 1-5 3.08 046
1. Self-kindness 5 76 .81 .53 15 2.88 0.78
2. Self-judgment 5 74 82 45 15 323 0.74
3. Common humanity 4 7485 72 15 3.12 0.84
4. Tsolation 4 .85 90 24 1-5 294 1.03
5. Mindfulness 4 73 .66 .09 1-5 329 0.79
6 4

. Over-identification 80 .84 .17 1-5 3.06 0.94

N of items number of items on the factors, o Cronbach’s alpha, w coeffi-
cient omega, wy; omega hierarchical, M mean, SD standard deviation



