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Objectives

The 26-item Self-Compassion Scale (SCS) and its short 12-item version (SCS-SF)
were reported to have acceptable psychometric properties and both scales are widely
used to assess self-compassion in individuals. However, recent investigations were
inconsistent regarding factor structure of the SCS and psychometric properties of the
scale were not tested for consistency with principles of fundamental measurement
using appropriate methodology such as Rasch analysis.

Method

A Partial Credit Rasch Model was used to evaluate psychometric properties of the SCS
and SCS-SF with the sample of 743 respondents randomly divided into two equal
subsamples (A and B) to replicate the results for the purpose of robustness.

Results

Initially there were no misfitting items but local dependency between various items
affected Rasch model fit. This issue was resolved by combining locally dependent
items into four super-items resulting in the best fit to the Rasch model of both SCS and
SCS-SF, with evidence of unidimensionality, an excellent sample targeting and strong
reliability satisfactory for both individual and group assessment (PSI = 0.85-0.90).
These analyses were replicated with the sample B for both scale versions resulting in
equally good fit. This permitted generating ordinal-to-interval conversion tables based
on Rasch model estimates.
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Conclusions

The current study supports reliability and internal validity of both the SCS and SCS-SF.
Accuracy of these assessment instruments can be further improved by using the
ordinal-to-interval conversion tables published here.
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Investigating Psychometric Properties of the Self-Compassion Scale Using Rasch

Methodology

Abstract

Objectives: The 26-item Self-Compassion Scale (SCS) and its short 12-item version (SCS-SF)
were reported to have acceptable psychometric properties and both scales are widely used to
assess self-compassion in individuals. However, recent investigations were inconsistent
regarding factor structure of the SCS and psychometric properties of the scale were not tested
for consistency with principles of fundamental measurement using appropriate methodology
such as Rasch analysis.

Method: A Partial Credit Rasch Model was used to evaluate psychometric properties of the
SCS and SCS-SF with the sample of 743 respondents randomly divided into two equal
subsamples (A and B) to replicate the results for the purpose of robustness.

Results: Initially there were no misfitting items but local dependency between various items
affected Rasch model fit. This issue was resolved by combining locally dependent items into
four super-items resulting in the best fit to the Rasch model of both SCS and SCS-SF, with
evidence of unidimensionality, an excellent sample targeting and strong reliability satisfactory
for both individual and group assessment (PSI = 0.85-0.90). These analyses were replicated
with the sample B for both scale versions resulting in equally good fit. This permitted
generating ordinal-to-interval conversion tables based on Rasch model estimates.
Conclusions: The current study supports reliability and internal validity of both the SCS and
SCS-SF. Accuracy of these assessment instruments can be further improved by using the
ordinal-to-interval conversion tables published here.

Keywords: Mindfulness, Measurement, Self-Compassion Scale, Rasch Analysis, Reliability
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Positive personality traits, such as self-compassion, contribute to psychological
resilience and support health and well-being (Shrestha 2016). Whilst compassion per se refers
to sympathetic feelings and benevolent motivation towards people who are suffering, self-
compassion refers to the inward direction of those feelings and motivations (Turnbull et al
2010). Here, individual suffering is experienced through non-avoidance and open
understanding of one’s own pain, inadequacies and failings; alongside its full acceptance, in a
manner that is nonjudgmental and distinct from self-pity, selfishness or self-centeredness (Neff
2003a). Based on this conceptualization, a 26-item unidimensional Self-Compassion Scale has
been developed (SCS; Neff 2003b; Gilbert 2009; Macbeth and Gumley 2012), and a rich
literature emerged on the role of self-compassion in well-being (Durkin et al 2016; Sinclair et
al 2017). A short form SCS-SF (12 items; Raes et al 2011) has also been developed; largely
based on items of the SCS. The SCS consists of three main subscales comprising positively-
worded items (self-kindness, common humanity and mindfulness) and their negatively-worded
juxtapositions (self-judgement, isolation and over-identification). Self-kindness is one’s ability
to be understanding and empathic towards oneself when faced with suffering or failure. Self-
judgement is being harshly critical of personal shortfalls. Common humanity is the ability to
see personal suffering or failure as a necessary part of human nature. Isolation is a self-centered
view that suffering or failure is only experienced by the individual themselves. Mindfulness is
the ability to attend to the suffering or failure and accept it in a non-judgmental way and Over-
identification is seeing suffering or failure as an extension of oneself (Neff 2003a; 2003b). Neff
(2016), justified using negatively worded items arguing that they represent uncompassionate
behavior and by extension a lack of self-compassion, which needs to be reverse coded. Thus,
subscales can be interpreted individually or within a grand mean of all subscales (after reverse

coding of the negatively worded items), the overall self-compassions score. The SCS has been
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a widely used measure of self-compassion (approximately 4,500 citations, Google Scholar July

2020).

Despite the initial attempts to define and measure self-compassion as a unidimensional
construct, more recent studies propose multi-dimensionality of the SCS scale separating the
negatively and positively worded items into separate constructs. Whilst Kumlander et al (2018)
found acceptable fit for the six-factor model, they noted that the negative items correlated more
strongly with each other suggesting a method effect, which is a systematic influence due to the
properties of the scale/items (Medvedev et al 2017a, b). Specifically, they proposed that at least
two separate latent constructs, namely self-compassion and self-criticism are measured by the
scale. Lopez et al (2015) examined the factor structure, reliability and construct validity of SCS
in a large community sample using Classical Test Theory (CTT). Using Confirmatory Factor
Analyses (CFA), the six-factor model could not be replicated, whereas a subsequent
Exploratory Factory Analysis (EFA) suggested a two-factor model comprising positive items
(self-compassion) in one and negative worded items (self-criticism) in the other factor (L6pez
et al 2015). Similarly, Costa et al (2016) applied CFA in four different samples (borderline
personality disorder, anxiety disorder, eating disorder and general population) and could not
replicate the six-factor structure. Again, they also report a two-factor model - self-
compassionate attitude and self-critical attitude - as best fit across all groups. Together these
findings have formed the basis for the overarching argument against unidimensionality of the
Self-Compassion scale that comprises both positive and negative affective traits.
Multidimensionality of the constructs was highlighted further because self-compassion and
self-criticism/self-coldness differ in physiological properties (Gilbert et al 2011), and should

thus be distinguished as separate constructs.
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The majority of studies examining psychometric properties of the SCS to date have
used CTT methodology. However, a limitation of this method is, it is unable to distinguish
between true multidimensionality and spurious correlations attributable to method effects
which are due to the scale/items properties. Indeed, Kumlander et al (2018) found strong
correlations between negatively worded items suggesting a potential method effect due to
reverse coding (Medvedev et al 20173, b). Rasch methodology is more specifically suited to
differentiating true multidimensionality from spurious correlations (Medvedev et al 20173, b,
2018; Nilsson & Tennant 2011). Rasch analysis is a robust probabilistic psychometric method
that applies an iterative process allowing for strategies to improve the overall scale and
individual item functioning (Balalla et al 2019). These advantages of Rasch analysis over CTT
have been demonstrated across various samples, scales and disciplines (e.g., medicine,
rehabilitation, psychology and education; Nilsson & Tennant 2011; Norquist et al 2004;

Medvedev et al 2017a, b).

The Rasch model contains a set of fitness criteria, which can be applied to the SCS and
SCS-SF to investigate characteristics of each individual item and subscale, and their unique
contributions to measuring an overarching trait of self-compassion as a unidimensional
construct. Rasch holds advantages over CTT, because it can estimate the location or difficulty
of every item, test the order of response options of the items that are polytomous, and transform
ordinal-level data to an interval-level scale that is shorter and more reliable (Hobart and Cano
2009; Nijsten et al 2006; Rasch 1960; Wilson 2005; Wright and Stone 1979). The process
involves taking ordinal-level data and analyzing responses while considering respondents’
ability or traits as well as item difficulty or location (Tennant & Conaghan 2007). It also
involves dealing with locally dependent items, which occur when responses to one item
influence responses to a different item. An effective method to deal with local dependency is

to create super-items by combining locally dependent items to improve the model fit
4
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(Medvedev et al 2018a). Removal of items is an alternative, but last resort because it may affect
the validity of the construct (Pratscher et al 2019). When Rasch model criteria are met, this can
provide a reliable interval-level scale, transformed from the ordinal-level data, which improves
precision of instruments to better discriminate latent traits (Medvedev et al 2017a, b).
Ultimately it improves accuracy of threshold estimates: the level of an underlying trait when
the probability of choosing another response is the same (Andrich, 1978). Rasch methods are
aligned with the measurement principles laid out by Thurstone (1931), which imply that 1)
scales should not discriminate between users (e.g., sex differences), ii) the model should
measure one parameter (unidimensionality) and iii) the units of the scale should be equally

proportioned, such as an interval-level scale.

The current study applies modern Rasch methodology to investigate psychometric
properties and dimensionality of the SCS and SCS-SF, and compliance of these instruments
with the principles of fundamental measurement. We aim to derive ordinal-to-interval
conversion tables from the Rasch model estimates should satisfactory fit to the Rasch model

be obtained.

Method

Participants

The sample includes 743 participants, 246 males (31.8%) and 6 participants did not
provide sex information, 72.2% identified as ‘White British’, 9.3% identified as ‘Other White’
background, 1.2% identified as ‘Irish’, 1.6% ‘White and Black Caribbean’ and 15.7% were
‘Others’. Participant age ranges from 18 to 77 years old with a mean age of 30.44 (SD =11.33)
and was normally distributed, with skewness and kurtosis ranging between 0.28 and 0.98. We

created 3 age categories (33% each) 18-21, 22-33 and 34-80 for DIF testing.
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Procedure

All study procedures were approved by the ethics committee for the school of social
sciences, Nottingham Trent University. Participants were recruited as part of a larger data
collection through several means (e.g., university research participation scheme, radio
advertising, MTURK, local posters and word-of-mouth), and were directed to an online survey
for a study on nutrition and mood. Participants provided online informed consent prior to

completing the survey.

Measures

The SCS (Neff 2003b) is a 26-item self-report questionnaire of self-compassion
comprising six subscales including self-kindness (5 items; a = 0.84) “I try to be loving
towards myself when I’m feeling emotional pain”, self-judgement (5 items; a = 0.83)
“I’m disapproving and judgmental about my own flaws and inadequacies”, common
humanity (4 items; o = 0.80) “When things are going badly for me, | see the difficulties as
part of life that everyone goes through”, isolation (4 items; a = 0.81) “When | think about
my inadequacies, it tends to make me feel more separate and cut off from the rest of the
world”, mindfulness (4 items; o = 0.79) “When something upsets me | try to keep my
emotions in balance” and over-identification (4 items; a = 0.83) “When I'm feeling down
I tend to obsess and fixate on everything that’s wrong”. The SCS-SF (Raes et al 2011) is
the 12-item version which consists of the same subscales as the SCS. Both questionnaires
use a 5-point Likert-scale response format where 1 = ‘Almost Never’ to 5 = ‘Almost
Always’. Subscale scores are obtained by calculating the mean of the subscale item
responses. The total SCS and SCS-SF score can be found after reverse scoring negative
items; self-judgement, isolation and over-identification, then calculating the total mean

(Neff 2003b).
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Data analysis

Descriptive statistics of the SCS were computed using IBM SPSS v.22 and Rasch
analysis was generated using RUMMZ2030 (Andrich et al 2009). The total sample was split
randomly into two groups, Sample A (n = 372) and Sample B (n = 371) for the purpose of
replication. Each sample size is appropriate for Rasch analysis of 26-item scales using
RUMMZ2030 (Andrich et al 2009), which should be between 250 and 500 cases to achieve a
balance between minimising Type | errors while having sufficient number of cases for items
calibrations (Hagell and Westergren 2016). A likelihood-ratio test was conducted and showed
significant differences in response option thresholds of individual items across the scale items
(p<0.01), which means that the unrestricted Partial Credit model (Masters 1982) will be more

appropriate for the current data (Nilsson and Tennant 2011).

Rasch analysis follows a sequential and logical process of iteration that is set out by
Leung et al (2013). This starts with evaluating the threshold ordering and identifying any
disordered thresholds. Thresholds are individual scores on a construct when the chances of
choosing other response options stay the same (Andrich 1978). When thresholds are
disordered, individual scores on a construct do not increase progressively with response options
(Andrich, 1978). Item location mean is always zero and person location mean is £0.50 which
means that respondents’ ability is covered by the scale. Next, individual item-fit to the Rasch
model is tested using residual statistics. A perfect fit for items and respondents is seen when
the residual is equal to 0 (SD=1) and individual fit residuals should range from -2.50 to +2.50.
An overall model fit is reported with chi-square. Good fit occurs when item-trait interaction is
(p>0.5) and not significant. A differential item functioning (DIF) is assessed. DIF arises when
there are distinct individual traits within a sample measuring the same levels of the underlying

latent trait such as age and gender. To test for DIF and distinguish away from method effects a
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post-hoc tests of significance is used (Balalla et al 2019). A Person Separation Index (PSI) tests
the scales ability to distinguish the levels of individual traits. A reliability coefficient is
produced (Fisher 1992), which is interpreted in a similar way to Cronbach’s alpha; however,
instead of internal consistency it identifies how well individuals are spread on the scale (Fisher
1992). An independent samples t-test comparison of the person estimates for a group of items
with the highest negative and highest positive loadings on the first principal component was
used to determine dimensionality following the methodology of Smith (2002). Evidence of
unidimensionality is seen when there are no significant t-test comparisons past 5% (Tennant

and Pallant 2006).

Residual correlations between items can affect unidimensionality. One way to address
this is to examine local response dependency using the residual correlation matrix. Essentially
there should be no evidence for local dependency between items (Christensen et al 2016;
Marais and Andrich 2008). That is, the amount of residual correlations should not exceed the
mean of all residual correlations by .20 (Christensen et al 2016). If local dependency is present,
then items can be added together to create super-items (Nilsson and Tennant 2011). When the
criteria of Rasch model are met, the ordinal scale scores can be transformed into an interval-
level based on Rasch model person estimates. Throughout this study the conventional criteria

for statistical significance of p<0.05 were applied.
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Results
Rasch analysis of the SCS (Sample A)

The initial analysis (Sample A, Table 1) shows good reliability with PSI = 0.94.
However, there was misfit to the Rasch model due to a significant interaction between items
and the latent trait of self-compassion (3% (130) = 196.46, p < 0.001). Examination of thresholds
showed no significant signs of disordering on any of the SCS items. Individual items fit
statistics from the initial analysis is presented in Table 2 including item-location, fit residual
and Chi-square for item-trait interaction showing no items with significant misfit. The residual
correlation matrix was examined and displayed local dependencies between items with a
correlation above the 0.20 requirement (Christensen et al 2016) and unidimensionality was not

confirmed.
<Insert Table 1 and 2 Here>

Both the overall fit and dimensionality can be affected by local dependency (residual
correlations between items). Instead of removing these locally dependent items super-items
can be created using locally dependent items that exceed correlations 0.20 (Nilsson et al 2013).
Therefore, a second analysis was conducted where items that were identified as locally
dependent on each other were combined to create 6 super-items reflecting 6 subscales of the
SCS (self-kindness, self-judgement, common humanity, isolation, mindfulness, over-
identification). This resulted in satisfactory goodness of fit with non-significant item-trait
interaction (% (30) = 23.27, p = 0.80), meaning that scale and individual items were functioning
equally well at all levels of latent trait. There was a noticeable improvement of reliability (PSI
=0.88). However, the assumption of unidimensionality was still violated at this stage, requiring

further investigation.
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The residual correlation matrix including the six super-items was evaluated and
indicated that there was still room for improvement as some super-items continued to show
local dependency exceeding the acceptable threshold. To achieve the best fit, items with higher
residual correlations were further combined to create four super-items including self-kindness
combined with isolation, common humanity with over-identification, self-judgement, and
mindfulness, following the methodology of Nilsson et al (2013) and Balalla et al (2019). This
final analysis showed strong evidence of unidimensionality with lower bound of significant t-
tests (2.9%) overlapping 5% cut-off point, which was associated with further increase of
reliability (PSI = 0.90). Similarly, goodness of fit indicated a further reduction of error due to
interaction between items and the latent trait (y* (20) = 21.02, p = 0.40). DIF was examined for
age and sex and no significant differences were identified on any of the created super-items
from the final analysis. Supplementary Figure S1 presents the person-item threshold
distribution of the best solution without re-scoring where items cover individual ability for the
long-form. It shows that 100% of the sample are perfectly targeted by items thresholds of the
SCS with person location mean of -0.10 (SD=0.58) and no signs of either ceiling or floor

effects.
Rasch analysis of the SCS (Sample B)

For the purpose of robustness, this Rasch analysis of the SCS (Neff 2003b) was
replicated on a second sample (Sample B). The results of this replication are included in Table
1. Initial analysis of Sample B (n = 371) showed good level of reliability with PSI = 0.94, but
there was misfit to the Rasch model (¥* (130) = 179.03, p < 0.001). Examining residual
correlation matrix showed local dependencies between the same items identified in the Rasch
analysis with sample A, which resulted in formation of four super-items (self-kindness with

isolation, common humanity with over-identification, self-judgement, mindfulness). Similarly,

10
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these items were combined because of local dependency. Final analysis confirmed
unidimensionality of the SCS. Upon examining DIF for age and sex there were no significant
differences across items between tested groups. Both goodness of fit (3% (20) = 22.52, p = 0.31)
and reliability PS1 = 0.90 were satisfactory and consistent with the Rasch analysis of Sample

A (Table 1).
Rasch analysis of the SCS-SF (Sample A)

The 12-item SCS-SF (Raes et al 2011) was also examined using Sample A. After
deleting items from the SCS that are not included in the SCS-SF (items 3, 4, 5, 7, 8 and 16
through to 24) the initial analysis was conducted. Because of significant error due to
interaction between items and self-compassion trait, the Rasch model showed misfit (%2 (60)
=100.38, p < 0.001), but a good level of reliability was evident PSI = 0.87. Similar to the
SCS, in assessing the residual correlation matrix local dependency between the same groups
of items was evident. Super-items were formed based on items sharing dependency (self-
kindness, self-judgement, common humanity, isolation, mindfulness, over-identification).
This modification produced an acceptable fit (¥? (30) = 36.61, p = 0.18) with good reliability
of PSI = 0.84, but there were signs of local dependency between super-items. To resolve this
issue, the final analysis combined these six super-items to make four super-items (self-
kindness with isolation, common humanity with over-identification, self-judgement,
mindfulness) which further enhanced fit (3% (20) = 23.29, p = 0.27), slightly improved
reliability (PSI = 0.85) and strict unidimensionality was confirmed by only 4.3% of
significant t-tests. Supplementary Figure S2 presents the person-item threshold distribution of
the best Rasch model solution for the SC-SF. It shows a good sample targeting with the
sample mean of -0.20 (SD=088) and coverage of 100% of the sample by the SCS-SF item

thresholds.

11
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Rasch analysis of the SCS-SF (Sample B)

Replicating Rasch analysis of the SCS-SF with Sample B (n = 371) involved deleting
items (3, 4, 5, 7, 8 and 16 through to 24) from the full scale. Initial analysis showed a misfit
to the Rasch model (y? (60) = 102.85, p < 0.001), but a good level of reliability PSI = 0.87.
Similarly to the analysis with Sample A, local dependency was identified and resolved using
a super-item approach. The final analysis uses a four super-item solution and shows goodness
of fit (%% (20) = 18.13, p = 0.58) with a reliability PSI = 0.84 and strict unidimensionality with

merely 3.8% of significant t-tests.
Ordinal-to-interval conversion tables

The SCS satisfied expectations of the unidimensional Rasch model meaning that
ordinal-to-interval conversion algorithm can be generated using Rasch model person
estimates. Table 3 includes interval level scores in logit units and original scale metric that
can be used to transform ordinal raw scores of the full SCS ranging from 26 to 130 located on
the left-hand side into linear measure. Table 4 includes ordinal-to-interval conversion scores
for the SCS-SF version. These tables allow valid interval-level scores accounting for
differential contribution of different facets to the overall self-compassion construct in both
full form and short scale forms. These conversion tables are easy to apply following the
instructions below. For the full SCS all negatively worded items (1, 2, 4, 6, 8, 11, 13, 16, 18,
20, 21, 24 and 25) and for the SCS-SF (1, 4, 8, 9, 11, and 12) should be reverse coded before
computing the total scores. Total score is calculated by adding individual item scores together
and corresponding interval-level scores for the SCS and SCS-SF can be found on the right-
hand side in Table 3 and 4, respectively. For instance, an ordinal score of 40 corresponds to
the interval score of 57.31 using the same scale range and an ordinal score of 90 will

correspond to a linear score of 81.28. To compute mean interval score similar to that

12
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recommended by authors for both the SCS and SCS-SF ordinal scores (Neff 2003b), the
interval scale score should be divided by the number of items (26 and 12 respectively)
resulting in the interval-level scores ranging from 1 to 5.

Discussion

This study evaluated the psychometric properties and dimensionality of the SCS and
SCS-SF, as well as compliance of these measures with the fundamental principles of
measurement using Rasch analysis with two adequate independent samples for the purpose of
robustness. We used advanced methodology that involves creating super-items, summarising
scores of individual items, which permitted reduction of measurement error and control for
spurious correlations and method effects (e.g., negatively worded items; Medvedev et al 201743,
b, 2018). The results show that the best Rasch model fit was achieved for both SCS and SCS-
SF after combining locally dependent items into four super-items, with evidence of excellent
sample targeting and unidimensionality. Both scale versions demonstrated sound reliability in
differentiating between individuals based on their self-compassion levels and met conservative
requirements for individual (PSI>0.70) and group (PSI>0.80) assessments (Tennant and
Conaghan 2007). These results were replicated with another independent sample for both scale
versions and demonstrated similarly good Rasch model fit and sound reliability. Therefore,
ordinal-to-interval conversion tables were produced based on Rasch model person estimates.
Together these findings support reliability and internal validity of both the SCS and SCS-SF
and permit to enhance their accuracy by using the ordinal-to-interval conversion tables

published here (Tables 3 and 4).

The current study initially tested the subscale items which reflected the six-factor
structure set out by Neff (2003b): self-kindness, self-judgement, common humanity,

isolation, mindfulness and over-identification. Local dependency was present in some

13
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subscales (e.g., self-kindness “I try to be loving towards myself when I’m feeling emotional
pain” with isolation “When | think about my inadequacies, it tends to make me feel more
separate and cut off from the rest of the world”; and common humanity “When things are
going badly for me, | see the difficulties as part of life that everyone goes through” with over-
identification “When I’'m feeling down I tend to obsess and fixate on everything that’s
wrong”). These were dealt with following Nilsson and Tennant (2011) by combining the
highly correlated subscale items to create super-items. In the same way, Balalla et al (2019)
in their Rasch analysis first combined the items of the World Health Organisation Quality of
Life measure into four super-items reflecting four subscales. Local dependency was not
present in the self-judgement and mindfulness subscales, so these remained unchanged. We
also found some items between scales and within scales correlated although not meeting the
margin of greater than .20 compared to the mean of all residual correlations. For example,
self-judgement (item 1 “I’m disapproving and judgmental about my own flaws and
inadequacies”) and over-identification (Item 2 “When I’m feeling down, I tend to obsess and
fixate on everything that’s wrong”). Items measuring the same subscale also correlated highly
together for example, common humanity, Item 7 (“When I’'m down, I remind myself that
there are lots of other people in the world feeling like [ am”) and item 10 (“When I feel
inadequate in some way, | try to remind myself that feelings of inadequacy are share by most
people”).

It seems that Neff’s (2003a) Isolation subscale encompasses alliance with others by
considering that the items are negatively worded and needs to be reverse coded to compute the
total score. Therefore, successful combining of alliance with others (isolation) and self-
kindness as facets of self-compassion based local dependency indicated that these facets share
common variance after accounting for self-compassion variance present in both. Common
humanity and over-identification (decentering; Lau et al 2006) subscales measure an aspect of

14
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self-compassion, again the reverse coding supports the argument that reduced over-

identification appears as a characteristic of common humanity.

The reversal of each negatively scored subscale should be defined as an opposite of that
negative construct (e.g., lack of isolation = alliance with others) meaning that isolation and
over-identification in the Neff’s (2003a) scale compliment the measurement of self-kindness
and common humanity, and measure the same construct. We have come to a similar conclusion
for mindfulness and self-judgement as having a common base because all mainstream

mindfulness definitions incorporate non-judgemental attitude (Segal et al 2013).

Our study provided robust evidence of unidimensionality and invariance of the SCS
and SCS-SF indicating the overarching latent construct of self-compassion (bi-factor model)
including four individual facets. The creation of super-items in this study successfully
addressed local dependency issue that may explain spurious correlations affecting CFA fit in
earlier studies (Apodaca and Grad 2005; Cox et al 1996). An example where super-items did
not work due to multidimensionality can be seen in (Mitchell-Parker et al 2018), where the
super-item representing a subscale was removed due to poor fit to the Rasch model. Achieving
good Rasch model fit, sound reliability and unidimensionality in the current study supports the
argument that both the SCS and SCS-SF represent adequate measures of an overall self-
compassion. This allows for an ordinal-to-interval conversion table to be generated based on
person estimates of the Rasch model. The transformation of scores is important because
precision of scores is improved to accurately reflect individual responses and the interval level
data can be used with parametric statistics without violating their assumptions. Important to
note, initial individual item fit statistics presented in Table 2 showed no items with a significant
misfit before any super-items were created. This supports the construct validity of the SCS

items and appropriate psychometric properties of all positively and negatively worded items.
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We did not find evidence to suggest that positively worded items differ in physiological

properties to negatively worded items as proposed by Gilbert et al (2011).

Limitations and Future Research

The current study was conducted with a predominantly non-clinical sample and future
research should focus on replicating these findings in a clinical sample such as groups
suffering from affective disorders or other psychological health conditions. The sample used
here consisted predominantly of individuals identifying as ‘White British” and were largely
female. Future study could focus on generalizing this study to other ethnicities. However,
Rasch analysis is considered less sample dependent compared to other psychometric methods
(Tennant and Conaghan 2007) and the current sample was large enough and permitted
replication of the results for the purpose of robustness contributing to generalizability of these

findings.
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Table 1 Summary of fit statistics for the initial and the final Rasch analyses of the 26-ltem Self-
Compassion Scale and12-ltem short version Sample A (n=372) and Sample B (n=371).
Significant t-tests

Person mean Goodness of fit PSI (Unidimensionality)

Analyses Value / SD ¥2 (df) p % Lower bound
26-1tems SCS Sample A

Initial (26) -0.26  0.92 196.46(130) 0.00 094 307 28.4 (NO)
Final (26) -0.19 058 21.02(20) 0.40 0.90 5.1 2.9 (YES)
26-1tems SCS Sample B

Initial (26) -0.20 0.89 179.03(130) 0.00 094 264 24.1 (NO)
Final (26) -0.09 055 22.52(20) 0.31 0.90 6.7 4.5 (YES)
12-1tem SCS version Sample A

Initial (12) -0.29 0.95 100.38(60) 0.00 087 164 14.2 (NO)
Final (12) -0.32  0.84 23.29(20) 0.27 0.85 4.3 2.1 (YES)
12-1tem SCS version Sample B

Initial (12) -0.23  0.97 102.85(60) 0.00 087 140 11.8 (NO)

Final (12) 017 0.79 18.13(20)  0.58 084 38 1.7 (YES)



https://www.editorialmanager.com/mifu/download.aspx?id=84097&guid=d5666b5d-5487-4865-b549-1f021130a804&scheme=1
https://www.editorialmanager.com/mifu/download.aspx?id=84097&guid=d5666b5d-5487-4865-b549-1f021130a804&scheme=1

Table 2 Rasch model fit statistics including item locations, fit residuals and Chi-square for the 26-Item
version of the SCS Sample A before creating super-items.

Item Item-fit  Chi-

Facets/Items Location Residual square
Self-kindness
5 1tryto be loving towards myself when I’m feeling emotional pain. -0.31 2.62 9.72
12 When I’m going through a very hard time, | give myself the caring and 0.14 -0.86 702
tenderness | need.
19 I’'m kind to myself when I’m experiencing suffering. 0.01 -2.37 11.68
23 D’m tolerant of my own flaws and inadequacies. 0.05 0.83 6.78
26 Itry t’o pe understanding and patient towards those aspects of my personality 20.09 018 3.09
I don’t like.
Self-judgement
1 I'm disapproving and judgemental about my own flaws and inadequacies.? 0.58 -0.71 16.72
8  When times are really difficult, | tend to be tough on myself. R 0.59 -0.43 18.17
11 I’m tolerant and impatient towards those aspects of my personality I don’t like.R 0.15 2.63 20.13
16  When I see aspects of myself that I don’t like, I get down on myself.R 0.29 -0.09 4.44
21 | can be a bit cold-hearted towards myself when I’'m expecting suffering.R 0.46 -0.50 2.21
Common Humanity
3 When things are going badly for me, | see the difficulties as part of life that 1.05 116 775
everyone goes through.
7 Whe_n I’Ip down, I remind myself that there are lots of other people in the world -0.37 249 1171
feeling like 1 am.
10 When | feel inadequate in some way, | try to remind myself that feelings of
. -0.35 0.54 7.67
inadequacy are shared by most people.
15 | try to see my feelings as part of the human condition. -0.38 1.09 4.76
Isolation
4 When | think about my inadequacies, it tends to make me feel more separate and
R 0.18 2.01 4.38
cut off from the rest of the world.
13 When I'm feeling down, I tend to feel like most other people are probably 0.22 -0.05 2 58

happier than | am.®

18  When I’m really struggling, I tend to feel like other people must be having an 008 293 5 89
easier time of it.R . . .
25 When I fail at something that’s important to me, | tend to feel alone in my

Mindfulness

9  When something upsets me I try to keep my emotions in balance. -0.86 1.44 9.58

14  When something painful happens I try to take a balanced view of the situation. -0.65 -0.52 6.23

17 When | fail at something important to me | try to keep things in perspective. -0.49 -0.57 6.72

22 When I’'m feeling down I try to approach my feelings with curiosity and -0.05 0.78 178
openness.

Over-identified

2 When I'm feeling down I tend to obsess and fixate on everything that’s wrong.? 0.64 -1.69 12.21

6 When | fail gt something important to me | become consumed by feelings of 0.43 0.23 434
inadequacy.

20 When something upsets me | get carried away with my feelings.R 0.45 -0.21 4.25

24 When something painful happens | tend to blow the incident out of proportion.R -0.08 2.87 3.08

Note: R reverse-scored item. Items numbers are based on the original 26-item SCS version (Neff 2003).



Table 3 Ordinal-to-interval conversion for the 26-item SCS.

Ordinal Interval Ordinal Interval Ordinal Interval
Scores Logits Scale Scores Logits Scale Scores Logits Scale
26 -3.48 26.00 61 -0.48 69.25 96 0.54 83.86
27 -2.87 34.71 62 -0.45 69.70 97 0.57 84.30
28 -2.50 40.11 63 -0.42 70.14 98 0.60 84.76
29 -2.27 43.46 64 -0.39 70.58 99 0.63 85.21
30 -2.10 45.87 65 -0.35 71.02 100 0.66 85.67
31 -1.97 47.76 66 -0.33 71.44 101 0.69 86.14
32 -1.86 49.33 67 -0.30 71.88 102 0.73 86.62
33 -1.76 50.68 68 -0.27 72.29 103 0.76 87.11
34 -1.68 51.88 69 -0.24 72.71 104 0.80 87.60
35 -1.61 52.96 70 -0.21 73.13 105 0.83 88.11
36 -1.54 53.94 71 -0.18 73.55 106 0.87 88.63
37 -1.47 54.87 72 -0.15 73.95 107 0.90 89.14
38 -1.42 55.72 73 -0.12 74.36 108 0.94 89.68
39 -1.36 56.53 74 -0.09 74.78 109 0.98 90.23
40 -1.31 57.31 75 -0.07 75.18 110 1.02 90.79
41 -1.25 58.04 76 -0.04 75.58 111 1.06 91.38
42 -1.21 58.75 77 -0.01 75.99 112 1.10 91.99
43 -1.16 59.43 78 0.02 76.39 113 1.14 92.59
44 -1.11 60.09 79 0.05 76.80 114 1.19 93.24
45 -1.07 60.74 80 0.07 77.20 115 1.23 93.92
46 -1.02 61.37 81 0.10 77.60 116 1.28 94.64
47 -0.98 61.98 82 0.13 78.01 117 1.34 95.39
48 -0.94 62.57 83 0.16 78.41 118 1.39 96.20
49 -0.90 63.15 84 0.19 78.82 119 1.45 97.08
50 -0.86 63.73 85 0.21 79.22 120 1.52 98.02
51 -0.82 64.27 86 0.24 79.62 121 1.59 99.07
52 -0.78 64.82 87 0.27 80.04 122 1.67 100.24
53 -0.75 65.36 88 0.30 80.45 123 1.76 101.58
54 -0.71 65.87 89 0.33 80.86 124 1.87 103.14
55 -0.68 66.38 90 0.36 81.28 125 2.00 104.98
56 -0.64 66.88 91 0.39 81.70 126 2.16 107.28
57 -0.61 67.37 92 0.42 82.12 127 2.36 110.19
58 -0.57 67.85 93 0.45 82.55 128 2.64 114.19
59 -0.54 68.33 94 0.48 82.98 129 3.07 120.38
60 -0.51 68.79 95 0.51 83.42 130 3.73 130.00




Table 4 Ordinal-to-interval conversion for the 12-item SCS-SF.

Ordinal Interval Ordinal Interval

Scores Logits Scale Scores Logits Scale
12 -3.87 12.00 37 0.07 33.58
13 -3.19 15.70 38 0.15 34.04
14 -2.75 18.15 39 0.24 34.49
15 -2.45 19.77 40 0.32 34.95
16 -2.22 21.02 41 0.41 35.42
17 -2.04 22.05 42 0.49 35.90
18 -1.87 22.94 43 0.58 36.39
19 -1.73 23.74 44 0.68 36.90
20 -1.59 24.49 45 0.77 37.43
21 -1.46 25.18 46 0.87 37.97
22 -1.34 25.84 47 0.98 38.54
23 -1.23 26.47 48 1.08 39.13
24 -1.12 27.07 49 1.20 39.75
25 -1.01 27.65 50 1.32 40.41
26 -0.91 28.22 51 1.45 41.11
27 -0.81 28.77 52 1.58 41.86
28 -0.71 29.30 53 1.73 42.67
29 -0.62 29.81 54 1.89 43.57
30 -0.53 30.31 55 2.08 44.60
31 -0.44 30.80 56 2.31 45.83
32 -0.35 31.28 57 2.59 47.40
33 -0.26 31.75 58 3.00 49.63
34 -0.18 3221 59 3.70 53.45
35 -0.10 32.67 60 4.89 60.00
36 -0.01 33.13




