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Abstract
Objectives  International research has consistently demonstrated the positive impact of compassion towards others on both 
physical and mental well-being, with significant implications for mindfulness practice. Based on this evidence, we aimed 
to adapt the Santa Clara Brief Compassion Scale (SCBCS) into German while simultaneously conducting a cross-cultural 
validation and enhancing its measurement precision using Rasch methodology across samples from Germany, Ghana, India, 
and New Zealand.
Method  We applied the unrestricted Partial Credit Model to analyze data from a randomly selected subsample of 500 par-
ticipants, drawn from a total convenience sample of 1822 individuals recruited from the general populations of Germany, 
Ghana, India, and New Zealand.
Results  Our initial analysis of the SCBCS showed significant misfit to the Rasch model (χ2(30) = 58.48, p < 0.001), which 
was successfully addressed by testlet creation resulting in satisfactory model fit (χ2(24) = 24.80, p = 0.09). This included 
strict unidimensionality, strong reliability (Person Separation Index = 0.81), and invariance across personal factors, such as 
country, educational levels, sex, and age. We then developed an algorithm for transforming ordinal scores to interval-level 
data to enhance the accuracy of the SCBCS. The scale demonstrated sound divergent and convergent validity.
Conclusions  Our study has validated both the German and English versions of the SCBCS using Rasch methodology. The 
precision of measuring compassion towards others using the two versions of the SCBCS can be further enhanced by apply-
ing the ordinal-to-interval transformation tables developed in this paper.
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Previous research on compassion has shown its positive 
impact on physical and mental well-being (Kim et al., 2020; 
Medvedev et al., 2021). Compassion involves an attitude 
aiming at alleviating suffering and promoting well-being 
(Perez-Bret et al., 2016). Generally, compassion encom-
passes five key elements: recognition of suffering, under-
standing its universality, feeling sympathy and empathy, tol-
erating the distress associated with witnessing suffering, and 
the willingness to take action to alleviate suffering (Gilbert, 
2020). Compassionate acts can be directed towards oneself 
or others, and both types have consistently shown a positive 
impact on health outcomes (MacBeth & Gumley, 2012). The 
current study focused on compassion towards others. Com-
passion toward others has emerged as an essential variable 
that promotes mental and physical well-being, with implica-
tions for mindfulness research, both as an outcome and as a 
contributor to the effectiveness of mindfulness practices. For 
instance, Medvedev et al. (2021) have reported that compas-
sion toward others was positively associated with the observ-
ing and describing facets of mindfulness. This aligns with 
earlier findings by Jazaieri et al. (2014), which indicated 
that compassion toward others can enhance mindfulness, 
resulting in the reduction of negative emotional experi-
ences. These studies demonstrated that compassion toward 
others is not merely an outcome of mindfulness practice but 
also a reinforcing factor that could facilitate mindfulness. 
Boellinghaus et al. (2014) also demonstrated that mindful-
ness training can foster compassion toward others, further 
highlighting a bidirectional link between the two constructs. 
These dynamic interplays have prompted a growing number 
of mindfulness programs to integrate explicit compassion 
training (i.e., either toward others or self) into their frame-
works (Huppert, 2017). Ultimately, compassion enhances 
mindfulness by reducing negative emotions triggered by 
the competitive nature of our environments, leading to emo-
tional stability and kindness towards others. Taken together, 
these findings underscore the importance of compassion for 
mindfulness research, both for its theoretical significance 
and for its practical implications in enhancing emotional 
well-being, interpersonal connection, and the broader impact 
of mindfulness-based interventions.

Additionally, the interaction between compassion 
towards others and social support was found to act as a 
buffer against physiological reactivity to stress (Cosley 
et al., 2010). Compassion towards others was also related 
to lower levels of loneliness (Lee et al., 2021). Likewise, 
Mongrain et al. (2011) have demonstrated that practicing 
compassion towards others leads to sustained happiness, 
enhanced self-esteem, and decreased levels of depressive 
symptoms. During the COVID-19 pandemic, compassion 
towards others was identified as an important factor in pro-
moting resilience against the harmful effects of the pandemic 
on mental health and social well-being across 21 countries 

(Matos et al., 2022). Individuals who exhibited higher levels 
of compassion towards others were more likely to adhere to 
COVID-19 prevention protocols, including a willingness to 
stay home to protect others (Karnaze et al., 2022). So far, 
the findings have highlighted the substantial benefits of com-
passion towards others for well-being research, including 
mindfulness literature. Hence, adapting a scale that meas-
ures compassion towards others into different languages and 
validating it across multiple countries spanning continents, 
while assessing its measurement precision using the Rasch 
method, as the focus of this study, is essential for advancing 
research on psychological health.

One of the few scales for measuring compassion towards 
others is the 5-item Santa Clara Brief Compassion Scale 
(SCBCS; Hwang et al., 2008), demonstrating sound valid-
ity and reliability (Cronbach’s alpha of 0.90) among col-
lege students. The SCBCS is a short version of the Com-
passionate Love Scale (CLS; Sprecher & Fehr, 2005). This 
self-reported scale captures the extent to which individuals 
perceive themselves as compassionate toward others in their 
thoughts, feelings, and behaviors. Ever since the develop-
ment of the SCBCS, validation studies using the traditional 
Classical Test Theory (CTT) methods, such as the confirma-
tory factor analysis (CFA), have provided evidence support-
ing its psychometric properties across different countries. 
For instance, the Peruvian version of the SCBCS was found 
to be a valid and reliable instrument for measuring compas-
sion towards others, further exhibiting invariance among 
men and women (Caycho-Rodríguez et al., 2022). These 
results were similar to the Farsi (Hoseininezhad et al., 2023) 
and the Czech versions (Novak et al., 2021) of the SCBCS.

Nevertheless, CFA evidence has been criticized as assum-
ing that observed scores encompass true scores and meas-
urement error without accounting for this error, resulting in 
an inaccurate conclusion about the true scores of a latent 
construct (Demars, 2013; Prudon, 2015). Furthermore, CFA 
results are highly contingent on the sample used. This means 
that estimating parameters may excessively reflect the unique 
characteristics of a specific sample rather than precisely 
capturing the underlying structure of the broader popula-
tion (Goudarzian, 2023). For instance, it is not uncommon 
to achieve high reliability coefficients for bigger samples 
(López et al., 2015; Prudon, 2015), as reliability under this 
method only reflects consistency of scores. Similarly, CFA 
models cannot accurately differentiate between the actual 
constructs being measured and extraneous factors, mak-
ing it susceptible to misleading correlations, which raises 
concerns about the dimensionality of a scale (Trninić et al., 
2013). CFA also does not account for the differential con-
tribution of individual items to the overall scale score if all 
items contribute equally. For instance, in a scale measuring 
depression, items related to suicidal thoughts may be more 
important than those related to sleep patterns. Additionally, 
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CFA does not consider that differences between response 
categories may not be uniform within and between items 
(Hays et al., 2000). Such challenges associated with the 
CTT methods may limit scale generalizability across diverse 
populations.

Rasch methodology is essentially similar to the one-
parameter Item Response Theory (IRT) model and provides 
a robust approach to assessing measurement statistics of a 
scale compared to the CTT methods (Demars, 2013; Rasch, 
1993). For example, the Rasch model accounts for random 
error to provide a more accurate estimate of the true scores 
and consequently a more precise measurement of the latent 
trait (Demars, 2013). Rasch methodology assumes that 
the probability of a person endorsing an item response is 
modeled as a logistic function of the person’s ability and 
the item’s difficulty (Medvedev & Krägeloh, 2022; Ten-
nant & Küçükdeveci, 2023). The Rasch model approach 
to psychometric assessment involves estimating both item 
difficulty and person ability, using specific models for both 
polytomous or dichotomous data (Masters, 1982; Rasch, 
1993). The Rasch model aligns closely with the fundamen-
tal principles of measurement, including the invariance of 
item parameters across respondent groups and the consist-
ent interval structure of scale units (Thurstone, 1931). One 
notable aspect of the Rasch model is its capability to con-
vert ordinal responses into interval-level data, so long as 
the data adhere closely to the Rasch model’s strict require-
ments. This transformation offers several advantages, includ-
ing increased reliability, better sample targeting, reduced 
measurement error, and suitability for parametric analyses 
(Medvedev & Krägeloh, 2022).

Despite the benefits of Rasch methodology for enhanc-
ing measurement, no study has been identified that applied 
Rasch analysis to the SCBCS. We have also observed the 
absence of a German version of this scale in the literature. 
Hence, our study was guided by two primary aims. First, 
we aimed to adapt the SCBCS into the German language by 
ensuring linguistic and conceptual equivalence. Second, we 
conducted a cross-cultural psychometric evaluation of the 
SCBCS across samples from Ghana, Germany, India, and 
New Zealand, using Rasch analysis to improve its meas-
urement precision. As part of the cross-cultural validation, 
we focused on assessing the scale’s reliability, structural 
validity, convergent validity, and divergent validity. We 
also investigated measurement invariance of the SCBCS 
across key sociodemographic groups, including country 
of residence, age, educational level, employment status, 
marital status, and sex. We expected a positive correlation 
between the scores of the SCBCS and related constructs 
such as positive affect, religiosity, self-compassion, and 
dispositional optimism. This assessment aimed to establish 
the convergent validity of the SCBCS. Existing literature 
has consistently documented a positive association between 

these constructs and compassion towards others (Chan et al., 
2022; López et al., 2018). However, we expected a weak to 
zero non-significant correlation between the scores of the 
SCBCS and unrelated measures of psychological distress 
and negative affect (Chan et al., 2022; Medvedev et al., 
2021). This underscores the SCBCS’s capacity to differen-
tiate from theoretically uncorrelated constructs, evaluating 
the divergent validity of the SCBCS.

Method

Participants

The current study used data from a total sample of 1822 
recruited from Germany (475), Ghana (523), India (411), 
and New Zealand (413) for the Rasch analysis. Initially, 
we utilized Microsoft Excel to randomly select 1000 par-
ticipants (250 from each country) from the total sample 
to ensure equal representativeness from each country. The 
Rasch Unidimensional Measurement Model (RUMM; 
Andrich et al., 2009) was used to randomly select the final 
500 from our sample for the Rasch analysis. The selec-
tion of the sample size was based on the suggested sam-
ple size requirement for Rasch analysis especially when 
using the RUMM (i.e., 250 to 500; Hagell & Westergren, 
2016). The final study sample was balanced between the 
benefits of larger sample sizes and the need to address the 
over-sensitivity of the chi-square test. The chi-square test 
has the tendency to magnify statistical significance with 
larger sample sizes (e.g., > 500), even in situations where 
the practical impact of data misfit is insignificant (Pelton, 
2002). The current data were gathered in mid-2022 and form 
part of a larger dataset on the interplay between psychologi-
cal variables and vaccination attitudes used in a conceptu-
ally and methodologically different study (e.g., Adu et al., 
2023). The age of participants ranged from 18 to 80 years 
in India (Mage = 26.14; SD = 8.57), 18 to 89 years in New 
Zealand (Mage = 46.35; SD = 18.07), 18 to 63 years in Ghana 
(Mage = 29.48; SD = 5.69), and 18 to 87 years in Germany 
(Mage = 44.09; SD = 5.57). Participants differed significantly 
in terms of level of education (χ2 (66) = 405.39, p < 0.001), 
sex (χ2 (27) = 91.94, p < 0.001), age (χ2 (6) = 364.15, 
p < 0.001), marital status (χ2 (63) = 117.74, p < 0.001), and 
employment status (χ2 (63) = 164.96, p < 0.001) across the 
countries.

Procedure

Data collection in Ghana and India utilized various online 
platforms, including Facebook, WhatsApp, Twitter, 
Instagram, and Email. This cross-sectional online sur-
vey employed convenience sampling via a snowballing 
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technique, offering no incentives to participants from Ghana 
and India. For data collection in New Zealand and Germany, 
a data collection company “Qualtrics” facilitated the pro-
cess, and participants received a minor monetary compensa-
tion (e.g., NZ$5 or a possibility to participate in a draw). The 
use of online data collection was prompted by COVID-19 
preventive protocols like social distance. Initially, partici-
pants were requested to provide demographic details before 
proceeding to the main survey, which typically lasted around 
15min. Questionnaires were presented in English for partici-
pants in Ghana, India, and New Zealand, while a German 
version was provided for participants in Germany.

Measures

Compassion Towards Others

The Santa Clara Brief Compassion Scale (SCBCS; Hwang 
et al., 2008) is a 5-item measure scored on a 7-point Lik-
ert scale, ranging from 1 = not at all true of me to 7 = very 
true of me. Example of an item found on the scale is “I 
tend to feel compassion for people, even though I do not 
know them.” The reliabilities of the scale were found to be 
very good for the total sample (Cronbach’s alpha [α] = 0.86, 
McDonald’s omega [ω] = 0.89, Person Separation Index 
(PSI) = 0.81; M = 24.10, SD = 7.00).

Life Orientation Test

The Life Orientation Test Revised (LOT-R; Glaesmer et al., 
2008; Scheier et al., 1994) was used to measure dispositional 
optimism using a 10-item scale, rated on a 5-point Likert 
scale ranging from 0 = strongly disagree to 4 = strongly 
agree. For instance, a positively worded item on this scale 
is “In uncertain times, I usually expect the best.” While the 
scale exhibited relatively low reliability coefficients accord-
ing to α = 0.57 and ω = 0.58 (M = 16.10, SD = 3.62), it dem-
onstrated acceptable reliability when assessed using the 
Rasch-based PSI = 0.73 (Table 2).

Self‑Compassion

The 12-item Self-Compassion Scale-Short Form (SCS-SF; 
Raes et al., 2011) was employed to measure self-compas-
sion. This scale uses a 5-point Likert-scale response format: 
1 = almost never to 5 = almost always. An example of a posi-
tively worded item on this scale is “I try to be understand-
ing and patient towards those aspects of my personality I 
don’t like.” The reliabilities of the scale were acceptable 
(α = 0.71, ω = 0.72, PSI = 0.71; M = 31.40, SD = 7.40; Adu 
et al., 2024).

Psychological Distress

The 21-item Depression Anxiety Stress Scales (DASS-21; 
Lovibond & Lovibond, 1995), rated on a 4-point Likert-
scale response option, from 0 = did not apply to me at all to 
3 = applied to me very much, was utilized to measure psy-
chological distress. An example of this scale is as follows: 
depression (“I couldn’t seem to experience any positive feel-
ing at all”), anxiety (“I was aware of dryness in my mouth”), 
and stress (“I found it hard to wind down”). The DASS-21 
demonstrated very good to excellent reliability coefficients 
(α = 0.98, ω = 0.98, PSI = 87; M = 30.80, SD = 18.00; Adu 
et al., 2025).

Religiosity

The Centrality of Religiosity Scale (CRS-10; Huber & 
Huber, 2012) was used to assess religiosity in this study. 
This scale has been employed in international research con-
texts (e.g., Adu et al., 2021). The scale consists of 10 self-
reported items, such as “To what extent do you believe that 
God or something divine exists?” Participants responded on 
a 5-point Likert scale, ranging from 1 = not at all to 5 = very 
much so. The internal consistency of the CRS-10 was excel-
lent (α = 0.96, ω = 0.96, PSI = 93; M = 30.24, SD = 50.00).

Positive Affect and Negative Affect

We used the well-known 20-item Positive Affect (PA) and 
Negative Affect (NA) Scale (PANAS; Watson et al., 1988) 
to assess positive affect and negative affect. Participants 
rated each adjective on a 5-point Likert scale, ranging from 
1 = very slightly to 5 = extremely. Examples of adjectives 
measuring PA include “interested,” “strong,” and “proud,” 
while NA includes “anger,” “fear,” and “sadness.” The 
reliability coefficients for the PA subscale were excellent 
(α = 0.91; ω = 0.93, PSI = 0.91; M = 31.40, SD = 7.40). The 
NA subscale also showed very good to excellent reliability 
(α = 0.89; ω = 0.92, PSI = 81; M = 23, SD = 8.70).

Instrument Translation

Scales that do not have existing German versions, such as 
the SCBCS, were adapted into the German language fol-
lowing established guidelines for the validation and adapta-
tion of cross-cultural instruments (Adu et al., 2023; Brislin, 
1970). Initially, the SCBCS questionnaire was translated 
from English to German by a bilingual native speaker. 
Then, it was back-translated by another bilingual individ-
ual with expertise in instrument validation (Brislin, 1970). 
The resulting German version was carefully evaluated by 
three independent bilingual health researchers to confirm 



Mindfulness	

its comprehensibility and ensure cross-cultural equivalence 
with the original version (Borsa et al., 2012). This evalua-
tion process included assessing semantic accuracy, idiomatic 
expressions, and cultural nuances. The final questionnaire 
was piloted with a group of students and academic col-
leagues to verify the appropriateness of its formatting and 
instructions (see Appendix for the German version of the 
SCBCS).

Data Analyses

Data Preparation

Imported data in the IBM Statistical Package for the Social 
Sciences (SPSS) version 28 were examined for missing val-
ues utilizing the Little (1988) missing completely at random 
(MCAR) test. Missing data were handled using the expecta-
tion maximization  algorithm (Dellaert, 2002), as the data 
were not MCAR (p < 0.05). Descriptive statistics and corre-
lational analyses were then conducted using SPSS, while the 
Rasch analysis was performed using the RUMM (Andrich 
et al., 2009). The skewness and kurtosis were all within the 
acceptable range of − 2 to + 2 (George, 2011).

Rasch Analysis

An initial likelihood ratio test indicated that the unrestricted 
partial credit model is the most appropriate model as there 
were significant differences between response options 
thresholds across individual items (p = 0.001), which vio-
lated the assumptions of the rating scale model. Initially, 
the overall Rasch model fit was evaluated by observing the 
significance of the item-trait interaction chi-square reflect-
ing Rasch model misfit, aiming for a non-significant result 
(p > 0.05; Tennant & Küçükdeveci, 2023; Wilkinson et al., 
2023). Estimated residual values falling within the aver-
age range of − 2.50 to + 2.50 indicate an acceptable item 
fit, while residual correlations between individual items 
are expected to be below 0.20 (Bartholomew et al., 2023; 
Christensen et al., 2017). The presence of unidimension-
ality is confirmed when ≤ 5% of cases show potential for 
measuring multiple dimensions or the lower bound of con-
fidence intervals around such cases overlaps 5% (Hagell, 
2015; Smith, 2002).

We examined correct threshold ordering by evaluating 
item characteristic curves (ICCs) for any signs of disordered 
thresholds (Andrich, 1978). Sample targeting was evaluated 
by aiming for values between + 0.50 and − 0.50 for an item 
mean of 0.00 to avoid floor and ceiling effects (Tennant & 
Conaghan, 2007). Local item dependencies (i.e., residual 
correlation matrix above 0.20) were addressed using the 
advanced testlet methodology (Tennant & Küçükdeveci, 
2023; Wilkinson et al., 2023). Reliability was estimated 
using the PSI, which provides values interpreted akin to 
those obtained from α and ω. To ensure the robustness of 
our findings, we triangulated our results by providing reli-
ability estimates using these three different estimators. 
Invariance reflected by lack of differential item function-
ing (DIF) was investigated through ANOVA and Bonferroni 
adjusted pairwise comparison t-tests to identify any item 
bias across sociodemographic factors. We used the 33rd and 
66th percentiles standard method to create three balanced 
age categories: 18–35 years (33%), 36–50 years(33%), and 
61–89 years (34%) to assess age group invariance (Hagquist 
& Andrich, 2017; Pratscher et al., 2019). An achievement 
of optimal Rasch model fit favors the development of the 
algorithm to transform ordinal to interval-level data (Med-
vedev & Krägeloh, 2022). Finally, convergent and divergent 
validity analyses were conducted using Pearson’s correlation 
coefficient.

Results

Overall Model Fit, Reliability, and Unidimensionality

Findings from Table 1 (A1) showed an overall Rasch model 
misfit, indicated by a significant interaction between items 
and the latent trait (χ2 (30) = 58.48, p < 0.001). However, 
the analysis revealed acceptable unidimensionality, with 
the lower bound of significant t-tests (–1.5%) within the 5% 
cutoff point. The reliability coefficient was also satisfactory 
(PSI = 0.78), and all individual item fit residuals fell within 
the range of –2.50 to + 2.50. As the overall Rasch model 
fit could have been affected by local dependency between 
items, the residual correlation matrix was examined and 
indicated residual correlations between four individual 
items exceeding 0.20. To address this issue, a modification 

Table 1   Overall Rasch model fit 
statistics for the initial and final 
analysis of the Santa Clara Brief 
Compassion Scale (SCBCS; 
n = 500)

PSI Person Separation Index without extremes

Analyses (A) Item fit residual Person fit 
residual

Goodness of fit PSI Unidimensionality 
t-test

Mean SD Mean SD χ2 (df) p % Lower bound

A1 Initial  − 0.24 0.92  − 0.53 1.41 58.48(30)  < 0.001 0.78 0.4  − 1.5 (yes)
A2 Final  − 0.40 2.07  − 0.61 1.17 24.80(24) 0.09 0.81 3.0 1.1 (yes)
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analysis of testlet creation was applied, combining locally 
dependent items. Items 1 + 5 and 2 + 4 were combined based 
on residual correlation exceeding the 0.20 threshold. This 
modification resulted in the overall satisfactory Rasch model 
fit (χ2 (24) = 24.80, p = 0.09), and no misfitting items or local 
item dependency. It also resulted in improved reliability 
(PSI = 0.81) and strict unidimensionality, demonstrated by 
a lower bound of significant t-tests of 1.1% falling within 
the 5% cutoff point (Table 1; final). Table 2 provides an 
overview of individual item fit statistics within the Rasch 
model, including item locations, fit residuals, and chi-square 
parameters.

Additionally, the modification resolved the issue of dis-
ordered thresholds for Items 1 and 2 (Fig. 1; left), with no 
response options functioning inappropriately in the testlets 
(Fig. 1; right), as shown by the monotonic patterns in the 
ICCs for all items.

Differential Item Functioning, Person‑Item Trait, 
and Ordinal‑to‑Interval Conversion

Figures 2 and 3 indicate no DIF across country of origin, 
age, sex, level of education, employment status, and marital 
status for all items. The person-item threshold distributions 
showed no ceiling or floor effects, with satisfactory targeting 

Table 2   Items fit statistics including the initial and final analyses of the Santa Clara Brief Compassion Scale (SCBCS; n = 500)

Item no Initial analysis (5 items) Location Fit residual Chi-square

1 When I hear about someone (a stranger) going through a difficult time, I feel a great deal of com-
passion for him or her

 − 0.10  − 0.48 7.57

2 I tend to feel compassion for people, even though I do not know them  − 0.12  − 1.30 15.43
3 One of the activities that provide me with the most meaning to my life is helping others in the 

world when they need help
 − 0.24  − 0.87 11.60

4 I would rather engage in actions that help others, even though they are strangers, than engage in 
actions that would help me

0.24 0.76 3.62

5 I often have tender feelings toward people (strangers) when they seem to be in need 0.22 0.67 20.26*
Final analysis: testlets (T)

T1 Items: 1 + 5 0.02  − 1.40 8.76
T2 Items: 4 + 2 0.11  − 1.78 8.63
3  − 0.14 1.98 8.40

Fig. 1   Item characteristics curves (ICC) for the final items of the Santa Clara Brief Compassion Scale (SCBCS); disordered ICC for items 1 and 
5 (left); ordered testlets (right)
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(mean person location = 0.63, SD = 0.91; Fig. 4). Following 
the Rasch model fit indices, an ordinal-to-interval conversion 
algorithm was developed based on person estimates of the 

Rasch model. This algorithm allows for the transformation 
of ordinal scores into interval-level data (Table 3). We also 
found a statistically significant difference (t(1821) =  − 24.44, 

Fig. 2   Differential Item Functioning (DIF) curves of the Santa Clara Brief Compassion Scale (SCBCS) for age (left), sex (middle), and educa-
tion (right)

Fig. 3   Differential Item Functioning (DIF) curves of the Santa Clara Brief Compassion Scale (SCBCS) for country (left), employment sta-
tus (middle), and marital status (right)
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p < 0.001) with a large effect size of d = 2.56 between the 
mean scores of the ordinal scores (M = 24.09, SD = 7.00) and 
Rasch-transformed interval scores (M = 22.63, SD = 5.24) 
within the same SCBCS range. This provides indirect evi-
dence for enhancement of psychometric statistics when 
using interval-transformed scale score reflected by lower 
SE indicative of reduced measurement error.

Convergent and Divergent Validity

Pearson’s correlation coefficient (r) results showed positive 
associations between the SCBCS scores and measures of 
dispositional optimism (r = 0.10, p < 0.001), self-compassion 
(r = 0.07, p < 0.001), positive affect (r = 0.36, p < 0.001), 
negative affect (r =  − 0.15, p < 0.001), and religiosity 
(r = 0.45, p < 0.001). Conversely, there were weak negative 
relations between the SCBCS scores and measures of anxi-
ety (r =  − 0.02, p = 0.44), stress (r =  − 0.03, p = 0.30), and 
depression (r =  − 0.03, p = 0.16). All correlations were com-
puted using Rasch-transformed interval scores for both the 
SCBCS and the other measures.

Discussion

We used Rasch methodology to adapt the SCBCS into 
German while simultaneously conducting a cross-cultural 
validation and enhancing its measurement precision using 

Rasch methodology across samples from Germany, Ghana, 
India, and New Zealand. Our initial analysis indicated 
an overall misfit of the SCBCS to the Rasch model, pri-
marily due to item local dependency. We employed the 
testlet creation modification technique, which effectively 
resolved the item local dependency issues. This modifica-
tion resulted in achieving the optimal overall Rasch model 
fit and confirmed strict unidimensionality, good reliability, 
and absence of ceiling and floor effects, including good 
targeting for the SCBCS. The formation of testlets was 
deliberately employed to address the observed disordered 
thresholds, and this improvement was theoretically pre-
dictable rather than coincidental. Disordered thresholds 
typically occur when items exhibit local dependency, 
causing an overlap in the variability attributed to random 
error rather than the intended latent trait. By aggregat-
ing items into testlets, we effectively reduced local item 
dependency, since the shared variance among locally 
dependent items is encapsulated within the testlet itself. 
Theoretically, this aggregation reduces random error vari-
ance by stabilizing response patterns, thereby clarifying 
the distinction between response categories and resulting 
in better-ordered thresholds. Thus, the observed improve-
ment in model fit and threshold ordering following testlet 
creation is not an incidental finding, but rather an expected 
outcome informed by Rasch measurement theory, empha-
sizing the methodological rigor of our analytical approach 
(Wilkinson et al., 2023). Additionally, we developed an 

Fig. 4   Person-item thresholds distributions for the Santa Clara Brief Compassion Scale (SCBCS)
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ordinal-to-interval transformation algorithm to enhance 
the precision of the SCBCS, valid for the four countries as 
well as representations from all these countries. The scale 
also demonstrated convergent validity with measures of 
optimism, self-compassion, religiosity, and positive affect 
across the countries. Furthermore, we established divergent 

validity of the SCBCS using measures of psychological 
distress.

It is important to emphasize that observing misfit indices 
at the initial stage of our analyses, despite achieving unidi-
mensionality, indicates a deviation from the expected fun-
damental assumption of monotonicity of the Rasch model. 
This means that while the scale effectively captures a single 
underlying construct, the responses do not consistently align 
with the principle that as the level of compassion towards 
others increases, individuals are more likely to endorse items 
that reflect this trait (Junker & Sijtsma, 2000). The use of 
testlets in modern Rasch analysis to improve a scale’s psy-
chometric parameters, as demonstrated in the current study, 
has emerged as a powerful methodological approach with 
several benefits for scale development and validation (Adu 
et al., 2024; Bartholomew et al., 2023). Testlets are useful 
for addressing local item dependence, which occurs when 
residual errors of individual items are correlated with each 
other, independently of the underlying latent trait being 
measured (Tennant & Küçükdeveci, 2023; Wang & Wilson, 
2005). Ideally, each item is expected to contribute uniquely 
to the SCBCS. This local dependency violated the Rasch 
model’s assumption of local independence, leading to spuri-
ous correlations and model misfit of the SCBCS. Such item 
dependencies can arise from shared wording, overlapping 
content, or response patterns not directly tied to the latent 
construct, which increases measurement error (Wang & Wil-
son, 2005). By grouping these locally dependent items into 
testlets, we reduced their shared error variance and preserved 
their theoretical relevance without discarding them from the 
scale (Boateng et al., 2018; Tennant & Küçükdeveci, 2023).

Testlet creation stabilizes response patterns by averag-
ing out random fluctuations across items, which reduces the 
measurement error, enhances the model fit, and improves 
the precision of person estimates. The testlet aggregation 
tends to smooth irregularities that might have caused thresh-
old disordering at the item level (Tennant & Küçükdeveci, 
2023). Importantly, once such spurious measurement errors 
due to local dependency are reduced using testlets and the 
data fit the unidimensional Rasch model, such best-fitting 
model is used to develop an algorithm to transform ordi-
nal scores potentially affected by spurious correlations and 
unequal distances between item response thresholds into 
interval level scores already accounting for such errors.

This highlights why testlets are particularly beneficial for 
interval-level scores. Testlets also help to maintain construct 
validity by retaining items that are conceptually important, 
but may not meet strict Rasch fit criteria when analyzed 
individually. Rather than eliminating misfitting items, which 
can compromise the content coverage and complexity of 
the constructs, testlets offer a balanced solution (Boateng 
et al., 2018). Testlets allow the researchers to uphold the 
fundamental measurement principles of the Rasch model 

Table 3   Ordinal-to-interval transformation for the 5-item Santa Clara 
Brief Compassion Scale (SCBCS) ordinal total scores in logits and the 
scale metric (n = 500)

Note: This conversion table can only be used for complete responses 
to each of 5 scale items. To use this table, ordinal raw scores (left 
column) should be obtained by adding the observed scores for all 5 
items. Next, match the ordinal total score (5–35) to the correspond-
ing interval score in the right column (scale 5–35). A final converted 
score between 5 and 35 will be obtained, with higher scores corre-
sponding to higher levels of compassion towards others. Researchers 
can be contacted for guidance on implementing these scores, includ-
ing the provision of syntax for use in analysis

Ordinal scores Interval

logits Scale

5.00  − 3.68 5.00
6.00  − 2.88 8.19
7.00  − 2.328 10.39
8.00  − 1.947 11.91
9.00  − 1.652 13.08
10.00  − 1.409 14.05
11.00  − 1.201 14.88
12.00  − 1.019 15.60
13.00  − 0.858 16.24
14.00  − 0.712 16.83
15.00  − 0.578 17.36
16.00  − 0.453 17.86
17.00  − 0.334 18.33
18.00  − 0.22 18.79
19.00  − 0.109 19.23
20.00 0.001 19.67
21.00 0.111 20.11
22.00 0.223 20.55
23.00 0.34 21.02
24.00 0.461 21.50
25.00 0.591 22.02
26.00 0.732 22.58
27.00 0.886 23.19
28.00 1.058 23.88
29.00 1.253 24.66
30.00 1.477 25.55
31.00 1.739 26.59
32.00 2.055 27.85
33.00 2.458 29.46
34.00 3.031 31.74
35.00 3.849 35.00
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while preserving the theoretical soundness and complexi-
ties embedded in individual items (Medvedev et al., 2021).

It is important to emphasize that testlet creation was based 
solely on statistical indicators such as residual correlations 
between items exceeding a magnitude of 0.20, as relying on 
content-based judgments can be misleading due to a variety 
of reasons for such method effect (Boateng et al., 2018). 
While item content may suggest theoretical groupings, these 
deductions may not necessarily reflect actual error variance 
or item dependencies in the data. Statistical analyses pro-
vide empirical evidence of how items function, revealing 
local dependencies that might not be apparent from con-
tent alone. Moreover, testlets can only be effectively created 
when actual error variance is known. Therefore, using sta-
tistical criteria ensured a more accurate and objective basis 
for grouping items into testlets. The attainment of model fit 
indices in this study suggests that the Rasch model addresses 
a limitation of CCT methods regarding the SCBCS. Unlike 
CCT, the Rasch model recognizes the unequal intervals 
between response categories of the SCBCS and considers 
the probabilistic nature of the responses (Magno, 2009). 
This approach demonstrated higher precision in measure-
ment, aligning with the fundamental principles of measure-
ment (Thurstone, 1931).

Moreover, the use of Rasch-transformed interval-level 
data is important for accurately assessing meaningful 
changes in the scores of the SCBCS. Given that the Rasch 
model was successfully applied to widely used mindfulness 
measures such as the Five Facet Mindfulness Question-
naire (FFMQ; Medvedev et al., 2017) and the Compre-
hensive Inventory of Mindfulness Experiences (CHIME; 
Wilkinson et al., 2023) with interval-level scores avail-
able, it contributes to valid comparisons of compassion 
and mindfulness effects with a higher precision, particu-
larly with the available bidirectional evidence showing 
that individuals who exhibit greater compassion toward 
others are also more likely to display mindfulness-related 
traits, and vice versa (Boellinghaus et al., 2014; Jazaieri 
et al., 2014). This reciprocal link underscores the ongoing 
integration of compassion (both towards self and others) 
training into mindfulness-based interventions, which has 
been found to yield positive outcomes such as enhanced 
emotional regulation, improved interpersonal connection, 
and greater psychological well-being (Huppert, 2017; Med-
vedev et al., 2021). Therefore, acknowledging compassion 
and mindfulness as mutually reinforcing constructs sup-
ports their conceptual and practical value in therapeutic 
and contemplative contexts.

Consequently, advances in psychometric methods, such 
as the application of the Rasch model to the SCBCS in the 
current study, are essential for improving the precision with 
which changes in compassion are measured during inter-
vention studies. For example, consider two scenarios in 

which compassion scores increase from 5 to 10 and from 
10 to 15 on an ordinal scale. Although these changes appear 
equal, the Rasch-transformed interval scores reveal that 
the first change represents a difference of 9.05 units, while 
the second reflects only 3.31 units. This demonstrates how 
interval-level measurement offers a more comprehensive 
understanding of meaningful change over time. Such pre-
cision is important for accurately capturing the effects of 
mindfulness-based interventions on compassion toward oth-
ers and vice versa, especially in both research and clinical 
settings. In sum, compassion toward others is an increasingly 
important construct in mindfulness research. When assessed 
with precise measurement tools, it will provide valuable 
insights into the personal and relational benefits of mind-
fulness and the mechanisms through which these outcomes 
are achieved. Of note, researchers do not need to develop 
new interval-level scores for the SCBCS. They simply need 
to obtain the total ordinal score from the SCBCS and refer to 
the provided conversion table to retrieve the corresponding 
interval-level score. This approach saves time and facilitates 
easier application of the results in both research and practice 
(refer to Table 3).

Additionally, the absence of ceiling and floor effects 
indicates that the SCBCS perfectly targeted the sample, 
demonstrating the precision of the scale in measuring the 
construct of interest across a wide range of levels of compas-
sion towards others within the sample. Thus, the SCBCS is 
sensitive enough to distinguish between individuals at vary-
ing levels of compassion towards others (Medvedev et al., 
2019; Tennant & Küçükdeveci, 2023). This quality dem-
onstrates the reliability of the SCBCS. Scales with a PSI 
of > 0.80 are suitable for assessing individuals, while a PSI 
of > 0.70 is preferable for assessing groups of individuals 
(Fisher, 1992; Mallinson et al., 2022). This indicates that 
the current PSI positions the SCBCS as a suitable scale for 
consistently and accurately measuring compassion towards 
others at both individual and group levels. It is important to 
note that reliability in CCT methods focuses on score con-
sistency and assumes that measurement errors are random 
and uncorrelated. On the other hand, Rasch methodology 
relies on item ability to differentiate between individuals 
with varying levels of a trait, while considering the non-
random nature of errors. Therefore, the Rasch model tends 
to provide more accurate reliability estimates, such as the 
current PSI of the SCBCS, compared to traditional CTT 
(Mallinson et al., 2022).

Furthermore, the absence of DIF suggests that regardless 
of individuals’ sex, age, country of origin, marital status, and 
employment status, the items on the scale performed simi-
larly on average. This shows the SCBCS is invariant across 
individuals with different demographic characteristics. 
Achieving measurement invariance across such numerous 
personal factors enhances the scale’s utility, credibility, and 
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consistency, enabling reliable comparisons of study results 
(Welzel et al., 2023). This is especially important consider-
ing the significant differences observed in these personal 
factors across countries. The significant positive correlation 
between the SCBCS scores and related constructs, including 
positive affect, self-compassion, religiosity, and optimism, 
aligned with existing literature and supports the scale’s con-
vergent validity (Chan et al., 2022; Medvedev et al., 2021). 
While some of the correlation coefficients were relatively 
low, they were statistically significant, thereby meeting the 
criteria for convergent validity (Jones et al., 2024). On the 
other hand, the low and non-significant negative correlations 
between the SCBCS scores and measures of psychological 
distress support the scale’s divergent validity. These findings 
suggest that the SCBCS measures compassion towards oth-
ers in a way that is consistent with well-established measures 
of related constructs, while also distinguishing itself from 
measures of unrelated constructs (Cooper, 2023).

Strengths, Limitations and Future Research

Our study has translated and validated the German ver-
sion of the SCBCS for the first time, which is contributing 
to enhancing well-being research among the German-speak-
ing population. Additionally, we provided new psychometric 
evidence for reliability, internal validity, divergent validity, 
and convergent validity of the SCBCS using Rasch meth-
odology across four countries. By developing an algorithm 
for transforming ordinal to interval-level scores, studies can 
now assess compassion towards others with greater precision 
across a wide range of contexts using interval-level scores. 
Furthermore, our study included samples from four distinct 
countries across four continents, increasing the external 
validity of our study. However, our study has limitations, 
including the use of a relatively homogeneous convenience 
sample recruited through social media, which makes it chal-
lenging to estimate response rates. While Rasch methodol-
ogy is not heavily influenced by sample characteristics, there 
may still be cultural and language influences on how indi-
viduals respond to scale items. Therefore, our findings may 
not be easily generalized to other populations, for example 
clinical samples.

In summary, we utilized Rasch methodology to adapt, 
assess, and enhance the measurement precision of the 
SCBCS. Our data fit the Rasch model well, supporting the 
scale’s unidimensionality, as well as its convergent and 
divergent validity. The scale demonstrated reliability and 
measurement invariance across various demographic factors. 
Additionally, we developed an algorithm to convert ordinal 
scores to interval-level scores, improving the scale’s preci-
sion. Further research, encompassing multi-lingual versions 

of the SCBCS, is necessary to establish its universal accept-
ance as a measure for assessing compassion towards others 
and related health outcomes.

Appendix

German Version of the Santa Clara Brief Compassion 
Scale (SCBCS)

Bitte beantworten Sie die nachfolgenden Fragen ehrlich 
und spontan auf Basis der vorgegebenen Skalierung—trifft 
gar nicht auf mich zu (1) bis trifft voll und ganz auf mich 
zu (7).

1.	 Wenn ich von jemandem (einer/einem Fremden) höre, 
dass sie/er durch eine schwere Zeit geht, empfinde ich 
starkes Mitgefühl.

2.	 Ich neige dazu, Mitgefühl zu empfinden, auch wenn ich 
jemanden gar nicht kenne.

3.	 Anderen zu helfen, wenn sie mich brauchen, ist für mich 
eine der sinnvollsten Tätigkeiten im Leben.

4.	 Ich würde mich eher für andere einsetzen, auch wenn 
es Fremde sind, als mich für Dinge einzusetzen, die mir 
helfen.

5.	 Ich entwickle oft Gefühle für Menschen (Fremde), die 
scheinbar Hilfe brauchen.
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