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Abstract

Objectives Precise measurement of self-compassion is essential for informing well-being—related policies. Traditional assess-
ment methods have led to inconsistencies in the factor structure of self-compassion scales. We used Rasch methodology to
enhance measurement precision and assess the psychometric properties of the Self-Compassion Scale Short Form (SCS-SF),
including its invariance across Ghana, Germany, India, and New Zealand.

Method We employed the Partial Credit Rasch model to analyse responses obtained from 1000 individuals randomly selected
(i.e. 250 from each country) from a total convenience sample of 1822 recruited from the general populations of Germany,
Ghana, India, and New Zealand.

Results The initial identification of local dependency among certain items led to a significant misfitting of the SCS-SF to
the Rasch model (3* (108) =260.26, p <0.001). We addressed this issue by merging locally dependent items, using testlets.
The solution with three testlets resulted in optimal fit of the SCS-SF to the Rasch model (> (27)=23.84, p=0.64), show-
ing evidence of unidimensionality, strong sample targeting (M =0.20; SD=0.72), and good reliability (Person Separation
Index =0.71), including invariance across sociodemographic factors. We then developed ordinal-to-interval conversion
tables based on the Rasch model’s person estimates. The SCS-SF showed positive correlations with measures of compassion
towards others, optimism, and positive affect, alongside negative associations with psychological distress and negative affect.
Conclusions The current study supports the reliability, as well as the structural, convergent, and external validity of the
SCS-SF. By employing the ordinal-to-interval conversion tables published here, the precision of the measure is significantly
enhanced, offering a robust tool for investigating self-compassion across different cultures.
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Research on self-compassion has gained substantial interest
in the international literature due to its impact across diverse
dimensions of well-being. For instance, a meta-analysis of
14 studies found a large negative effect size for the relation
between self-compassion and psychopathology (MacBeth &
Gumley, 2012). Hwang et al. (2019) also identified self-com-
passion as the most influential predictor of reduced educa-
tor stress in Australian students. In addition, Lefebvre et al.
(2020) established a connection between individuals’ work-
place resilience and self-compassion. Similarly, a review of
28 studies revealed that self-compassion protects against the
development of poor body image and the emergence of risk
factors for maladaptive behaviours (Braun et al., 2016).
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The concept of self-compassion refers to the internal nur-
turing of emotional well-being and mental health. It involves
fully accepting and openly understanding an individual’s life
adversities without self-judgment or excessive self-criticism
(Neff, 2003a). In other words, self-compassion entails the
treatment of oneself with the same kindness, care, love, and
understanding that one will offer to a significant close rela-
tion such as a friend in times of life setbacks. The three
proposed key subconstructs of self-compassion encompass
being kind to oneself (self-kindness), acknowledging that
life challenges are part of common human experience (com-
mon humanity), and practicing awareness of thoughts and
feelings without overly identifying with them (mindfulness;
Neft, 2003a). Notably, the positive impacts of the mindful-
ness subconstruct on overall well-being have received sig-
nificant attention in the literature. For example, mindfulness
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has been associated with reduced levels of depression,
anxiety, and stress in challenging situations, as exemplified
during the COVID-19 pandemic (Hartstone & Medvedev,
2021).

Accurate measurement of this essential positive psycho-
logical resource is vital for advancing our understanding
of its impact on mental health, guiding interventions and
treatments, and informing policies related to well-being. To
date, the assessment of self-compassion in the existing lit-
erature primarily relies on two widely recognised versions of
the same psychometric scale: the 26-item Self-Compassion
Scale (Neff, 2003b, 2016) and a 12-item Self-Compassion
Scale Short Form (SCS-SF; Raes et al., 2011). Using either
of these versions, the conceptually separate yet overarching
aspects of self-compassion are measured through positively
worded items related to self-kindness, common humanity,
and mindfulness, as well as negatively worded items related
to self-judgment, feelings of isolation, and over-identifica-
tion. The negative items reflect behaviours and thought pat-
terns that are less compassionate in nature (Neff, 2003a).
As such, the scales can be employed as a unidimensional
or multi-dimensional measure. Notably, the scale has been
instrumental in the study of self-compassion (Neff & Téth-
Kiraly, 2022).

Furthermore, evaluation of the psychometric properties
of the scale has predominately been conducted with con-
firmatory factor analyses (CFA; e.g. Rahman et al., 2023), a
method etymologised in Classical Test Theory (CTT). This
method has so far provided evidence supporting the reliabil-
ity and validity of the Self-Compassion Scale, demonstrating
that the scale is a suitable measure for assessing self-com-
passion across various samples (Babenko & Guo, 2019; Neff
et al., 2021). However, an ongoing controversy exists regard-
ing the factor structure of the scale. While some studies have
supported the six-factor structure, others have reported a
two-factor structure for this scale. For instance, L6pez et al.
(2015) found that the Dutch version of the Self-Compassion
Scale supported a two-factor model, self-compassion and
self-criticism, rather than the traditional six-factor structure.
This pattern was supported by Costa et al. (2016), includ-
ing the Bangla and Turkish versions of the scale (Kogar &
Kogar, 2023; Rahman et al., 2023). A two-factor solution,
involving positive and negative self-compassion, was also
confirmed among Spanish nurses (Lluch-Sanz et al., 2022).

Studies have highlighted possible reasons for the contro-
versies surrounding the structure of the scale. For example,
studies have reported that including the uncompassionate
components items (self-judgment, feelings of isolation, over-
identification), which initially served as reversed items for
the main self-compassion measure (self-kindness, common
humanity, mindfulness) in the Self-Compassion Scale, unin-
tentionally introduced new dimensions alongside the com-
passionate components (self-kindness, common humanity,
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mindfulness; Wong et al., 2003). Given that uncompassion-
ate components are reverse coded, they intend to comple-
ment compassionate aspects by providing more compre-
hensive coverage of the construct, rather than measuring
two conceptually opposing constructs. However, the uncom-
passionate items were found to be linked to negative health
outcomes such as depression symptoms, while the compas-
sionate items are associated with positive outcomes like hap-
piness. The Self-Compassion Scale now includes multiple
dimensions with different relations to external constructs,
providing an advantage of measuring specific aspects of self-
compassion independently and as a total score by reverse
coding uncompassionate items. This may create confusion
for researchers less familiar with psychometrics and meas-
urement (Muris & Otgaar, 2020), which can be addressed
by applying the unidimensional Rasch measurement model
using testlets. Ultimately, if an acceptable fit to the Rasch
model is achieved using testlets, this finding would be taken
as evidence of unidimensionality and support for using the
total scale score (Sutton & Medvedev, 2023).

Notwithstanding, methods of analysis based on CTT
are prone to spurious correlations due to method effects,
possibly resulting in incongruent findings regarding the
dimensionality of the scales. These methods are also largely
sample dependent, which leads to the estimation of param-
eters that can over-represent the idiosyncrasies of a specific
sample rather than accurately representing the underlying
structure of the population, resulting in poor model gener-
alisability (Magno, 2009). Again, since instruments are not
perfect, observed scores could be divergent from the true
ability, state, or trait of an individual; thus, estimation of
true score under CTT does not exclude measurement error
(Eluwa et al., 2011; Magno, 2009). These inconsistencies
in the factor structures of the self-compassion scales and
the limitations of CTT raise questions about the unidimen-
sionality and measurement accuracy of the Self-Compassion
Scale, including the extent to which these scales maintain
measurement invariance across diverse countries (Hamble-
ton, 1994).

Rasch analysis, a psychometric analytical technique,
incorporates probabilistic modeling to assess and enhance
the measurement properties of items and scales (Medvedev
& Krigeloh, 2022; Tennant & Kiigiikdeveci, 2023). It is part
of a family of models under the Modern Test Theory (MTT)
umbrella (Ellis & Mead, 2004). MTT techniques such as
Rasch analysis transcend many of the limitations of the CTT-
derived methods such as CFA. Thus, Rasch models provide
a set of criteria, including the consideration of respondents’
abilities and item difficulties, assessing response options for
polytomous items (i.e. items with more than two response
categories), and converting ordinal-level data into a more
reliable interval-level scale. This ensures a robust assess-
ment of an instrument. Furthermore, Rasch methods align
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strictly with the fundamental measurement principles laid
out by Thurstone (1931), emphasizing non-discrimination
between instrument users (invariance), unidimensionality,
and equally proportioned scale units (i.e. concatenability).

Despite the advantages of Rasch analysis in psychomet-
ric assessment, only one study (Finaulahi et al., 2021) in
the existing literature has applied this methodology to the
assessment of the self-compassion scales. However, this
study lacked cross-country validation of these scales, as
the study was conducted with an English-speaking popula-
tion only, predominantly composed of individuals of White
British ethnicity, with an overrepresentation of females.
Additionally, the researchers only assessed invariance
based on two demographic factors: age and sex. These
pitfalls lessen the confidence of applying these scales in
other contexts. The study also did not evaluate convergent
or divergent validity. Therefore, there is lack of robust
evidence regarding the psychometric characteristics of
the self-compassion scales. Hence, we sought to provide
further psychometric assessment of the 12-item SCS-SF
employing the Rasch analysis, with a primary focus on
evaluating reliability and various forms of validity, includ-
ing structural, convergent, and divergent validities. In addi-
tion to these, we examined the scale’s invariance across
sociodemographic factors such as country, age, education,
and sex using data from diverse samples in Ghana, Ger-
many, India, and New Zealand.

Based on evidence in the literature, we anticipated a positive
association between the SCS-SF scores and measures of com-
passion towards others, optimism, and positive affect, examining
the convergent validity of the scale (Neff et al., 2007). Howeyver,
we assessed divergent validity of the SCS-SF by hypothesising a
weak to zero correlation between the SCS-SF scores and meas-
ures of psychological distress, negative affect, and pessimism
(Medvedev et al., 2021; Shapira & Mongrain, 2010).

Method
Participants

We randomly selected 1000 (e.g. 250 from each country)
participants from a total sample of 1822 recruited from Ger-
many (475), Ghana (523), India (411), and New Zealand
(413) during the months of June and July 2022 for our Rasch
analysis (Fig. 1). The age of participants ranged from 18 to
80 years in India (M, =26.14; SD=28.57), 18 to 89 years
in New Zealand (M,,,,=46.35; SD=18.07), 18 to 63 years
in Ghana (Mage=29.48; SD=5.69), and 18 to 87 years in
Germany (M,,, =44.09; SD=5.57). The randomly selected
participants differed significantly in terms of education (y?
(6)=708.48, p<0.001), sex (4* (3)=21.72, p<0.001), and
age (¢ (6)=387.74, p<0.001) across the sample.

Fig. 1 Flowchart for participant
sampling process from the four
countries (n =250 per country)
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Power Analysis

Rasch models are less reliant on sample size since they esti-
mate parameters from individual responses rather than data
volume (Hagell & Westergren, 2016; Tennant & Kiiciik-
deveci, 2023), allowing for precise estimations, even with
smaller sample sizes. This approach reduces sensitivity to
chi-square values, which can inflate statistical significance
without practical impact (Pelton, 2002). Therefore, our
sample selection was to effectively balance the benefits of
larger samples with the challenge of chi-square sensitivity.
To ensure parameter accuracy, a sample size of around 250
to 500 is recommended for Rasch analyses using the Rasch
Unidimensional Measurement Model (RUMM; Hagell &
Westergren, 2016).

Procedure

The data from Ghana and India were collected utilising
SelectSurvey.net software via various online platforms,
including Facebook, WhatsApp, Twitter, Instagram, and
email, using convenience sampling. We relied on our social
network for data from these two countries; as such, partici-
pants were not rewarded. In New Zealand and Germany, data
collection was facilitated by the Qualtrics data collection
company, and participants were remunerated. Online data
collection offers a cost-effective means of reaching diverse
populations in various locations (Lefever et al., 2007). The
questionnaires were presented in English for participants in
Ghana, India, and New Zealand, while a German version
was provided for participants in Germany. Participants ini-
tially provided demographic information and then completed
the main survey, which typically took around 15 min. The
data used for the current paper were part of a larger interna-
tional dataset on psychological factors and COVID-19 vac-
cination attitudes. Sections of the current data have been
analysed using different methods and concepts, triangulat-
ing the results. For instance, previous studies have utilised
this data to establish links between psychological factors
and COVID-19 vaccination attitudes (Adu et al., 2024b) and
have adapted and validated the COVID-19 vaccination atti-
tudes scales using CFA (Adu et al., 2023, 2024a).

Measures
Self-Compassion

The 12-item SCS-SF (Raes et al., 2011) is a self-report
questionnaire designed to assess self-compassion. It com-
prises six subscales (self-kindness, self-judgment, com-
mon humanity, isolation, mindfulness, and over-identifi-
cation), each consisting of two items. Table 2 provides
detailed information regarding the sub- and full scales.
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This scale is the shortened version of the main and initial
26-item Self-Compassion Scale (Neff, 2003b). The scale
uses a 5-point Likert-scale response format: 1 =Almost
Never to 5 =Almost Always. To calculate the total scores
for the SCS-SF, negative items (self-judgment, isolation,
and over-identification) are reverse-scored. Refer to the
“Results” section for the reliability (Person Separation
Index) of this scale.

Psychological Distress

We measured psychological distress using the Depression
Ancxiety Stress Scale (DASS-21; Lovibond & Lovibond,
1995). This 21-item instrument is rated on a 4-point Lik-
ert-scale response option: from 0= Did not apply to me at
all to 3=Applied to me very much. Sample items from the
scale encompass: depression (“I couldn’t seem to experi-
ence any positive feeling at all”), anxiety (“I was aware of
dryness in my mouth”), and stress (“I found it hard to wind
down”). This scale demonstrated excellent reliability for the
overall sample (Cronbach’s a=0.98, McDonald’s @ =0.98;
M =30.80, SD=18.00).

Positive Affect and Negative Affect

We assessed Positive Affect and Negative Affect with the
popular 20-item Positive Affect (PA) and Negative Affect
(NA) Scale (PANAS; Watson et al., 1988). Each adjective
on this scale is rated on 5-point Likert scale ranging from
1 =very slightly to 5 =extremely. Examples of adjectives
measuring PA include “interested”, “strong”, and “proud”,
while NA comprises “anger”, “fear”, and “sadness”. In this
study, the reliability coefficient for the PA subscale for the
whole sample was excellent (¢ =0.91; ©=0.93, M=31.40,
SD=7.40). The NA subscale also ranged from very good to
excellent (¢=0.89; #=0.92, M=23.00, SD=38.70).

Optimism Versus Pessimism

The revised version of the Life Orientation Test (LOT-R;
Scheier et al., 1994) was employed to measure optimism and
pessimism. This 10-item is rated on a 5-point Likert scale
from O=strongly disagree to 5=strongly agree. An example
of a positively worded item on this scale is “In uncertain
times, I usually expect the best”, and a negatively worded
item is “If something can go wrong for me, it will”. The
scale showed relatively low reliability for the total sample
(a=0.57, w=0.58, M=16.10, SD=3.62). It is not uncom-
mon to find such reliability for scales with few items (Lee
et al., 2016).
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Compassion Towards Others

We utilised the Santa Clara Brief Compassion Scale
(SCBCS; Hwang et al., 2008) to evaluate Compassion
towards others. This five-item measure is scored on a 7-point
Likert scale ranging from 1 =not at all true of me to 7=very
true of me. A sample item found on the scale is: “I tend
to feel compassion for people, even though I do not know
them”. The scale exhibited very good reliability for the total
sample (a=0.86; ®=0.89, M=24.10, SD=17.00).

Data Analyses
Data Preparation and Partial Credit Model

Data imputation was carried out using IBM SPSS (version
28); the Expectation Maximization (EM) algorithm was
employed for this purpose (Dellaert, 2002; Little, 1988).
Descriptive statistics and correlational analysis were per-
formed using SPSS. Total scores for all the multi-item scales
were calculated, and an examination of Q-Q plots, skew-
ness, and kurtosis (i.e. all within—2 to+ 2) demonstrated
normally distributed variables (George & Mallery, 2011).
The advanced Rasch analysis utilised RUMM2030 (Andrich
et al., 2009), while applying the unrestricted Partial Credit
model for parameter estimations (Masters, 1982). This spe-
cialised statistical model used in item response theory was
suitable for our dataset, as it incorporates varying levels of
individual items and responses without assuming uniform-
ity of items. It further allows for modification strategies to
improve the overall scale and individual item functioning
(Bartholomew et al., 2023; Tennant & Kii¢iikdeveci, 2023).

Overall Model Fit Estimate

Rasch analysis involves an initial assessment of the overall
model fit using a chi-square test to check how well items
interact with the latent trait. Then, each item’s fit to the
model is evaluated using item fit residuals, and a chi-square
value is calculated for each item. To confirm the Rasch
model’s overall fit, a non-significant interaction between
items and the latent trait (p > 0.05) is required (Tennant &
Kiigiikdeveci, 2023; Wilkinson et al., 2023). Individual item
fit residuals should fall within the range of —2.50 to +2.50,
and the residual correlations between individual items below
0.20 (Bartholomew et al., 2023; Christensen et al., 2017).
Local dependencies (i.e. item redundancy) can introduce
misleading (spurious) correlations affecting the overall
measurement and dimensionality. Fortunately, this concern
can be effectively handled using testlet creation methodol-
ogy (i.e. combining multiple individual items into a single,
more comprehensive assessment; Lundgren Nilsson & Ten-
nant, 2011; Tennant & Kiigiikdeveci, 2023).

Invariant Measurement

Differential item functioning (DIF) in Rasch analysis
assesses the consistency of a measure across various sam-
ple groups such as country, age, sex, and education (i.e.
primary, secondary, and tertiary), with the aim of avoid-
ing any DIF in individual items (Sutton & Medvedeyv,
2023; Tennant & Kiiciikdeveci, 2023). To examine age
group invariance, we applied a standard approach, creat-
ing three balanced age groups based on the 33rd and 66th
percentiles, ensuring roughly three distinct age groups:
18-29 years, 30-45 years, and 46—-89 years. DIF was
assessed using between groups ANOVA and visual inspec-
tion of individual item plots (Hagquist & Andrich, 2017,
Pratscher et al., 2022).

Reliability

The Person Separation Index (PSI) is used to evaluate the
scale’s reliability and indicates its effectiveness in distin-
guishing between different levels of an individual’s traits.
PSI values, on a scale from O to 1, are interpreted akin to
Cronbach’s alpha. Values exceeding 0.70 signify acceptable
reliability for group measurements, and values at or above
0.80 indicate suitability for individual assessments (Fisher,
1992).

Unidimensionality

The assessment of unidimensionality in Rasch analysis
involves the use of principal components analysis and #-tests
(Hagell, 2015). Unidimensionality is supported when <5%
of r-tests yield statistically significant results when compar-
ing person estimates between sets of items with high and
low loadings on the first principal component of residuals
(Smith, 2002). Additionally, if the lower boundary of con-
fidence intervals calculated for the number of significant
t-tests falls within the range of 5%, it indicates unidimen-
sionality. When data adhere to Rasch model assumptions, an
ordinal-to-interval transformation table is constructed using
person estimates to enhance the precision of the scale (Med-
vedev et al., 2020). The current study applied the conven-
tional threshold for statistical significance (p-value <0.05).

Convergent and Divergent Validity
We established convergent and divergent validity by com-
puting Pearson’s correlations between the SCS-SF interval

scores and various measures, including psychological dis-
tress (depression, stress, and anxiety), positive and negative

@ Springer



Mindfulness

affect, compassion towards others, and life orientation scale
(i.e. optimism versus pessimism).

Results

Initial Analysis

Our initial analysis showed the SCS-SF’s misfit to the

overall Rasch model, as there was evidence of a signifi-
cant interaction observed between the items and the latent

trait of self-compassion (;(2 (108)=260.26, p <0.001). The
SCS-SF demonstrated a reasonable level of reliability with
a PSI=0.65, including no evidence of unidimensional-
ity (Table 1; Al Initial). Inspection of individual items
revealed that Items 1, 7, and 11 displayed a significant
misfit to the model, items exceeding —2.50 to +2.50
thresholds. The items with their misfitting coefficients
are marked with an asterisk in Table 2. Table 2 provides
detailed information on individual item fit statistics from
the initial analysis, inclusive of item location, fit residual,
and Chi-square values for item-trait interaction.

Table 1 Rasch model fit

. o Analyses Item fit residual Person fit Goodness of fit PSI Unidimensionality

statistics for the initial and residual ftest

final analyses of the SCS-SF

(n=1000) Mean SD Mean SD 2 (dh) p % Lower bound
A1 Initial 0.16 193 -0.78 2.18 260.26 (108) <0.001 065 9.2 7.8% (no)
A2 61Items 0.03 194 -0.66 150 141.64 (54) <0.001 051 7.3 5.9% (no)
A3 Final -0.11 1.00 -0.57 1.05 23.84(27) 0.64 071 4.7 3.3% (yes)
PSI=Person Separation Index without extremes

Table 2 Individual items fit statistics including the initial and final analyses of the SCS-SF (rn=1000)

No  Initial analysis: 12 items Location  Fitresidual  Chi Square

1 When I fail at something important to me, I become consumed by feelings of inadequacy* 0.338 3.65* 32.03*

2 I try to be understanding and patient towards those aspects of my personality I don’t like -0.125 0.097 13.62

3 When something painful happens, I try to take a balanced view of the situation —0.366 0.974 18.95

4 When I’'m feeling down, I tend to feel like most other people are probably happier than I am* 0.092 —0.708 6.48

5 I try to see my failings as part of the human condition —0.081 2.052 22.77

6 When I’m going through a very hard time, I give myself the caring and tenderness I need -0.120 —1.646 21.59

7 When something upsets me, I try to keep my emotions in balance —-0.369 —1.025 30.16*

8 When I fail at something that’s important to me, I tend to feel alone in my failure* 0.300 —0.853 13.33

9 When I’'m feeling down, I tend to obsess and fixate on everything that’s wrong* 0.132 —1.189 11.31

10 When I feel inadequate in some way, I try to remind myself that feelings of inadequacy are 0.257 3.47* 52.48

shared by most people

11 I’'m disapproving and judgmental about my own flaws and inadequacies* 0.090 —1.837 24.91*

12 I’m intolerant and impatient towards those aspects of my personality I don’t like* —0.148 —0.999 12.64

Analysis 2: 6 super-items (Si)

Sil Items: 2+ 6 (Self-Kindness subscale) -0.16 —1.55 27.27%

Si2  Items: 11+ 12 (Self-Judgment subscale) -0.02 -1.31 7.50

Si3  Items: 5+ 10 (common humanity subscale) 0.09 3.76* 51.12%

Si4  Items: 4+ 8 (Isolation subscale) 0.13 —-0.54 10.27

Si5  Items: 3+7 (Mindfulness subscale) -0.23 0.20 25.99

Si6  Items: 1+9 (Over-identified subscale) 0.19 -0.39 19.49

Final analysis: 3 super-items

Sil  Items: Sil +Si4 0.05 —1.26 5.11

Si2  Items: Si2+Si3 —-0.02 0.45 9.47

Si3  Items: Si5+Si6 -0.03 0.48 9.25

Items with asterisks should be reverse coded before computing the total ordinal scores
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Initial Testlet Creation

To enhance the SCS-SF’s fit to the Rasch model, we exam-
ined the residual correlation matrix, revealing local depend-
encies between items with correlations surpassing the 0.20
threshold. Such local dependencies can affect the overall
fit and dimensionality of a scale. To maintain the scale’s
validity, we addressed this issue in our subsequent analysis
by creating six testlets, aligning with the six subscales of
the SCS-SF (self-kindness, self-judgement, common human-
ity, isolation, mindfulness, over-identification; Table 1: A2
6 Items and Table 2). This combination of items (i.e. items
that share higher error variability) aimed to reduce meas-
urement error. However, goodness of fit to the Rasch model
was not achieved (y” (54) = 141.64, p <0.001). We achieved
a reasonable level of reliability with a PSI of 0.51. The
assumption of unidimensionality remained unmet, neces-
sitating further analysis.

Final Analysis

The testlets, self-kindness, and common humanity (Table 2)
showed a significant misfit to the model. Further assessment
of the residual correlation matrix involving the six testlets
revealed persistent local dependency among some testlets.
We improved the model further following the same above-
mentioned procedure to resolve this issue. This involved
the creation of three final testlets (self-kindness + isolation,
self-judgement + common humanity, mindfulness + over-
identification) from the initial six testlets. This modifica-
tion resulted in achieving overall best fit of the SCS-SF to
the Rasch model ()(2 (27)=23.84, p=0.64), indicated by
the lower bound of significant #-tests (3.3%) overlapping the
5% cut-off point (Table 1: A3 Final); strong evidence of
unidimensionality was obtained, including the absence of
misfitting items and local dependency. A notable improve-
ment in reliability (PSI=0.71) was observed at this stage.
Figure 2, the item characteristic curve (ICC), illustrates that
all testlets were working appropriately across different levels
of the latent trait.

DIF, Person-Item Trait, and Ordinal-to-Interval
Conversion

Our DIF analysis for age, sex, education (Fig. S1 in Sup-
plementary Information), and country (Fig. 3) indicated no
notable differences across any of the derived final testlets.
The person-item trait distribution of the final testlets showed
no ceiling or floor effects (Fig. 4), demonstrating that 100%
of the sample were effectively targeted by items thresh-
olds of the SCS-SF with a person location mean of 0.20
(8D =0.72). The best fit indices of the SCS-SF led to the
development of the ordinal-to-interval conversion algorithm,

which was based on the Rasch model’s person estimates,
allowing for the transformation of the ordinal scores into
interval-level data. Table 3 provides detailed information
about this transformation, including how to use the table and
the scores. A paired samples #-test comparing the means of
the ordinal (M =37.81; SD=5.94) and Rasch-transformed
interval (M =36.67; SD =5.60) scores using the same scale
range revealed a true statistical difference between the inter-
val and ordinal scores (#(1821)=42.23, p <0.000), with a
large effect size of d=1.00. A significant difference of 0.03
in the standard error was observed, favouring the interval
scores.

This conversion table can only be used for complete
responses to each of 12-item SCS-SF. To use this table, ordi-
nal raw scores (left column) should be obtained by adding
the observed scores for all 12 items. Next, match the ordinal
total score (12-60) to the corresponding interval score in the
right column (scale 12—-60). A final converted score between
12 and 60 will be obtained, with higher scores correspond-
ing to higher levels of self-compassion.

Convergent and Divergent Validity

Pearson’s correlation coefficient analysis revealed posi-
tive associations between SCS-SF scores and meas-
ures of positive affect (r=0.37, p<0.001), optimism
(r=0.51, p<0.001), and compassion towards others
(r=0.05, p=0.02). Conversely, negative correlations were
observed between SCS-SF scores and measures of nega-
tive affect (r= —0.39, p <0.001), and psychological distress
(r=-0.43,p<0.001).

Discussion

We used Rasch methodology to assess the psychometric
properties, measurement invariance, and enhanced the meas-
urement precision of the SCS-SF using a sample from four
diverse countries. Optimal Rasch model fit was attained for
the SCS-SF after combining items with high shared vari-
ability into three testlets without removing items from the
scale. This was done to preserve the validity of the SCS-
SF, mitigate spurious correlations resulting from method
effects, and reduce measurement error (Medvedev & Kri-
geloh, 2022; Wilkinson et al., 2023). These findings were
consistent with previous Rasch investigations of the SCS-SF
(Finaulahi et al., 2021).

In this study, we combined items with high shared vari-
ances unrelated to the overarching latent trait into testlets
to effectively reduce spurious correlations and related
measurement error. This approach has significant impli-
cations for the ongoing debate about the dimensionality of
the SCS-SF. Specifically, the high variance shared among
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uncompassionate components (e.g. self-judgment, feelings
of isolation, and over-identification) supported the find-
ings by Wong et al. (2003) that these items represent a
unique underlying latent variable, suggesting they should
be treated as a distinct factor rather than simply reversed
items. However, the latter observation that both uncompas-
sionate and compassionate components share high vari-
ances for testlet creation could also imply the existence
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of a common overarching factor that encompasses the six
compassionate and uncompassionate components of the
scale. This finding aligns with Neff’s (2016) perspective,
which supports the idea of a unidimensional measure of
self-compassion. Arguably, from a psychometric perspec-
tive, a construct does not exist if it cannot be measured
using the total score. Therefore, this evidence lends further
credence to using the unidimensional SCS-SF in research,
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Table 3 Ordinal-to-interval conversion for the 12-item SCS-SF

Ordinal scores Ordinal scores  Interval

Scale logits  Scale
12 12.00 37 0.12 36.04
13 15.15 38 0.27 37.11
14 17.17 39 0.41 38.17
15 18.47 40 0.56 39.21
16 19.46 41 0.70 40.22
17 20.26 42 0.84 41.21
18 2098 43 0.97 42.14
19 21.61 44 1.09 43.01
20 2221 45 1.21 43.81
21 22.78 46 1.31 44.55
22 23.35 47 1.41 45.23
23 2392 48 1.50 45.88
24 2450 49 1.58 46.49
25 25.11 50 1.67 47.09
26 2575 51 1.75 47.69
27 2644 52 1.84 48.29
28 2720 53 1.93 48.93
29 28.01 54 2.02 49.61
30 28.89 55 2.13 50.39
31 29.82 56 2.26 51.29
32 30.79 57 242 52.41
33 31.81 58 2.63 53.93
34 32.85 59 2.96 56.29
35 33.90 60 3.48 60.00
36 34.97
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despite the ongoing debate regarding its dimensionality
(Muris & Otgaar, 2020).

The SCS-SF also demonstrated strong sample targeting,
meaning that item difficulty levels were appropriately dis-
tributed across the range of participants’ abilities in the pre-
sent sample. In essence, the difficulty levels of the items in
the scale accurately match the various levels of proficiency
and knowledge within our sample (Sutton & Medvedeyv,
2023; Tennant & Kiiciikdeveci, 2023). The ICCs confirmed
that an item’s probability of endorsement varies across dif-
ferent levels of the latent trait being measured, suggesting
that the item effectively distinguishes between individuals
with varying trait levels (Tennant & Kiiciikdeveci, 2023;
Wilkinson et al., 2023). In other words, items on the SCS-SF
effectively discriminate between individuals with differing
levels of self-compassion, accurately capturing the range
and nuances between levels of self-compassion within the
sample, an essential aspect of assessment lacking in CTT
methodology. As CTT methods primarily focus on validity
and consistency of scores, MTT methods such as the Rasch
analysis assess a wider and more detailed array of psycho-
metric properties (Eluwa et al., 2011; Magno, 2009).

The established unidimensionality in the SCS-SF implies
that items measure a single overarching latent trait of self-
compassion. Hence, a single score obtained from this ver-
sion of the scale more accurately represents an individual’s
self-compassion level (Finaulahi et al., 2021; Medvedev &
Krégeloh, 2022). The use of the unidimensional SCS-SF is
particularly recommended for assessing self-compassion as
the factor structure of the self-compassion scales is unclear
and often varies between studies in the literature (Muris &
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Otgaar, 2020). We observed sound reliability for the SCS-SF
that fulfils the conservative criteria for group assessments
(PSI>0.70) as outlined by Tennant and Conaghan (2007).
In other words, this version of the Self-Compassion Scale is
well-suited for evaluating self-compassion at a group level in
research or clinical settings. However, this reliability was not
sufficiently high for within-group assessment (i.e. repeated
measures or pre- versus post-intervention). Finaulahi et al.
(2021) found the SCS-SF to be a reliable measure of both
groups and individuals. The sightly varying results observed
between these two studies could potentially be attributed to
differences in the samples and languages across the stud-
ies. These variations in findings further complicate the con-
troversies about the reliability and validity of the SCS-SF
across samples (Muris & Otgaar, 2020).

Furthermore, it is essential to emphasise the attainment
of measurement invariance for the SCS-SF in our study
across four countries, and other sociodemographic factors
such as age, sex, and education level. This underscores the
scale’s strength in its ability to be used across a wide spec-
trum of individuals, spanning various countries, age groups,
sexes, and educational backgrounds especially following the
statistically significant difference observed between these
sociodemographic factors across countries. Measurement
invariance increases the applicability, acceptability, and
robustness of the SCS-SF, suggesting that study outcomes
stemming from the use of this scale can be confidently com-
pared (Welzel et al., 2023). Finaulahi et al. (2021) similarly
confirmed the invariance of this scale, yet this pertained
specifically to age and sex. Available studies using a CFA
approach established similar measurement invariance for
this scale, but the original factor structure of the SCS-SF
was not achieved (Meng et al., 2019).

Moreover, we utilised Rasch methodology to transform
the ordinal scores of the SCS-SF into interval-level data,
acknowledging the presence of varying intervals between
response categories (Magno, 2009; Pratscher et al., 2022).
This method provides a real-life precision in measurement
(Magno, 2009; Tennant & Kiigiikdeveci, 2023) diverg-
ing from the conventional hierarchical assumption among
response categories prevalent in CTT (Courville, 2004).
Notably, the interval scores were found to exhibit reduced
measurement error compared to the ordinal scores, signi-
fying that the interval scores provide a more precise and
less variable estimation of scores compared to the ordinal
scores (Bartholomew et al., 2023). Interval transformation
enhances score precision, ensuring a more accurate repre-
sentation of individual responses in a group in research or
clinical settings (Barber et al., 2022; Medvedev et al., 2018).
Furthermore, interval-level data is appropriate for use with
parametric statistical tests, as they do not violate their under-
lying assumptions. Below is an illustration of how the inter-
val scores demonstrate advantage over the ordinal scores.

Imagine person A’s initial score was 20 and person B’s
initial score was 30 before taking part in a self-compassion
intervention. Following the intervention, person A’s score
rose to 35, and person B’s score increased to 45. Solely rely-
ing on ordinal scores might suggest that both individuals
experienced a similar level of change in their self-compas-
sion levels. However, Rasch interval scores present a dif-
ferent scenario. Person A’s score increased by 11.69 units,
while person B’s score increased by 14.92 units (Table 3).
Despite the seemingly comparable changes, person B’s
transformation was more than person A’s, indicating a quite
different outcome that may be clinically significant. This
emphasises the accurate measurements of the Rasch interval
scores in group studies to better discern authentic changes
in attitudes and behaviours.

Additionally, we established the convergent validity of
the SC-SF scores, demonstrating a positive correlation with
related measures such as positive affect, optimism, and com-
passion towards others. Past research consistently indicates
that self-compassion has a significant direct connection with
self-reported measures of positive affect, optimism, and
compassion towards others (Neff et al., 2007). Notwithstand-
ing, there is strong evidence regarding the negative associa-
tion between self-compassion and psychological distress, as
well as negative affect (Medvedev et al., 2021; Shapira &
Mongrain, 2010). While this finding aligns with our study
results and supports the external validity of the SCS-SF, the
evidence of divergent validity was not present. This evidence
suggests that the SCS-SF is an accurate, relevant, and appli-
cable scale for measuring self-compassion (Stober, 2001).

Limitations and Future Research

While our study utilised samples from four distinct loca-
tions, signifying the robustness of our findings, it is essential
to note that our instruments were predominately adminis-
tered in the English language across three of these coun-
tries, representing disparate ethnocultural groups. Of note,
the reliability coefficient of the current scale was not high
enough for within-group assessments. Considering the
potential cultural and language influences in responding to
scale items, additional research involving diverse participant
groups and translated versions of the SCS-SF using MTT
is necessary to ascertain cross-cultural consistency, appli-
cability, and the overall robustness of this scale. Another
inconsistency involved the slightly different approaches used
in recruiting the samples (e.g. rewards). The present study
primarily involved a non-clinical sample, emphasising the
need for future research to validate these results in clinical
settings, particularly among groups affected by mood disor-
ders or other psychological health conditions.

In summary, we used Rasch methodology to assess the
psychometric properties of the SCS-SF across four distinct
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countries. The SCS-SF exhibited a strong fit to the Rasch
model and demonstrated unidimensionality. The SCS-SF
remained consistent across various demographic factors such
as country, age, sex, and educational background. We then
developed an algorithm for converting ordinal to interval-
level data, thereby enhancing the measurement precision
of the scale. The unidimensional SCS-SF was found to be
well-suited for assessing group-level self-compassion, and
displayed strong convergent and divergent validity. While
our large sample size increases confidence in our findings,
we encourage further research to provide similar evidence
using diverse ethnic groups and clinical samples to further
strengthen and broaden the universal tenability of the scale.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s12671-024-02462-y.
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