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Background: Self-compassion has been regarded as a key psychological construct and a

protective factor of mental health status. The focus of the present study was to adapt the

Self-Compassion Scale (SCS) into Chinese, assess the validity and reliability of the measure

and test measurement invariance (MI) across nursing students and medical workers.

Methods: The current study assessed the psychometric properties and invariance of the

SCS-Short Form (SCS-SF) in two samples of 2676 from nursing students and medical

workers. For construct validity, confirmatory and exploratory factor analyses (CFAs and

EFAs) were conducted. Using Perceived Stress Questionnaire , Short Form-8 Health Survey

(SF-8) and Goldberg Anxiety and Depression Scale, we evaluated concurrent validity and

convergent/divergent validity. For reliability, internal consistency and test–retest analysis

were employed. Multi-group analyses were conducted to examine MI of the different SCS-

models across populations.

Results: CFA showed that the proposed six-factor second-order model could not be repli-

cated and the six-factor first-order model was a reasonable to mediocre fitting model in both

samples. EFA supported a three-factor structure which consisted of one positive and two

negative factors. CFA confirmed that the hypothesized three-factor structure with 10 items

ultimately was considered as the optimal model on the fitted results. The SCS-SF-10 (10

items form) also demonstrated acceptable internal consistency and test–retest reliability, as

well as strong concurrent validity with measures of stress perception, health status, anxious

and depressive symptoms. Convergent/divergent validity was not satisfactory. Multi-group

CFAs provided support for the validity of the established models.

Conclusion: The Chinese version of the SCS-SF-10 has sound psychometric properties and

can be applied to efficiently assess self-compassion in Chinese-speaking populations. The

current study contributes to the identification and measurement of self-compassion after

adversities.

Keywords: medical workers, nursing students, self-compassion, Chinese, measurement

invariance, psychometric assessment

Introduction
Deriving from various Buddhist psychology thoughts and principles, Neff has

innovatively proposed the multifaceted construct of self-compassion which simply

represents compassion turned inward and involves approaching oneself perceived

failure and inadequacy with kindness or alleviating personal suffering through
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acceptance of unfavorable events.1–3 Self-compassion

entails three main theoretical facets, represented by pairs

of which have a positive and negative pole that identifies

compassionate versus uncompassionate behavior: self-

kindness and self-judgment, a sense of common humanity

and isolation, mindfulness and over-identification.3 These

elements, indeed, combine and mutually interact to create

a self-compassionate frame of mind.4 Self-compassion

offers being benevolent and compassionate toward oneself

while confronted with personal shortcomings and chal-

lenges, warmth and understanding the ubiquity of suffer-

ing, and being attuned to negative emotions without

suppressing or exaggerating. An ever-increasing body of

research indicates that this construct enables people to

suffer less while also helping them to thrive.4 Hence, the

practice of self-compassion has garnered a great deal of

attention in the scientific arena, especially on psychologi-

cal health and psychopathology fields.5,6

More systematic studies suggest that self-compassion

can be beneficial for target populations and is definitely

considered as a protective factor against adverse mental

health outcomes. Self-compassion may be a critical quality

to cultivate for promoting positive health behaviors such

as eating habits, exercise, sleep behaviors, and stress man-

agement, due in part to its association with adaptive

emotions.7 Self-compassion can buffer psychological

stress and enhance psychological well-being8; a meta-ana-

lysis revealed a moderate effect size for the association

between self-compassion and well-being.9 A negative cor-

relation existed between self-compassion and affective

disorders of depression, anxiety and stress.5 Another

recent meta-analysis study has found that self-compassion

is increasingly explored as a protective factor in relation to

psychopathology.6 Empirical studies and study protocols

were all focused on specific populations such as medical

samples, and found that self-compassion is associated with

better medical adherence among people with fibromyalgia,

chronic fatigue syndrome, and cancer, due in part to lower

stress,10 and that using controlled clinical trial to evaluate

the effect of the interventions, whether mindfulness and

self-compassion could reduce work stress and burnout in

family and community medicine physicians and nurses.11

Alternatively, self-compassion links to the sensitivity

to their own experience of suffering and encompasses

three basic components—self-kindness, common human-

ity, and mindfulness. Self-kindness pertains to the sup-

port and understanding toward oneself independent of

being self-critical; common humanity alludes to

recognizing that everyone fails, makes mistakes, and

gets it wrong sometimes; and finally, mindfulness refers

to awareness of our negative thoughts and emotions so

that they are approached with balance and equanimity.4

Additionally, it is important to highlight that self-com-

passion as a total construct is also broader in scope than

mindfulness because it includes the additional elements

of self-kindness and common humanity: actively sooth-

ing and comforting oneself when painful experiences

arise, and remembering that such experiences are part

of being human.

Self-Compassion Scale (SCS) has emerged as the most

common instrument to measure this key psychological

construct. According to theoretical analysis in the litera-

ture, the developer of the SCS initiative determines self-

compassion into these three dimensions. The subscales

then are compiled into each dimension and finally can be

synthesized as total scale. A report on exploratory factor

analysis (EFA) of all items in the SCS was not found in the

relevant papers published by the original author. Up to the

present, the SCS has been translated into at least 17

languages and was validated independently (or federa-

tively) through their international counterparts (retrieved

from: https://self-compassion.org/self-compassion-scales-

for-researchers/, timestamp: 10/08/2019). There were two

alternative forms concerning this scale: SCS – Long Form

(SCS-LF or commonly just referred to as SCS)2 and SCS –

Short Form (SCS-SF).12 The SCS-LF and SCS-SF were,

respectively, developed by Neff, Raes and coworkers to

assess how people treated themselves in difficult times.2,12

The original SCS (SCS-LF) includes 26 items, measuring

six dimensions of self-compassion (i.e. Self-Kindness =

SK, Self-Judgment = SJ, Common Humanity = CH,

Isolation = IS, Mindfulness = MI and Over-Identification

= OI),2 whereas the SCS-SF is comprised of a 12-item

subset of the SCS. This shorter form of the SCS has been

validated over time and its use as a mini-mental health

assessment tool.12

In the original validation study, the developer identified

a six-factor first-order structure with the six intercorrelated

factors and a six-factor second-order (the term also known

as “higher-order” and can be used interchangeably) model

with a general self-compassion factor behind the six

components2 and subsequently chose the latter as a default

model. Note that one of the most comprehensive studies to

review and examine the SCS factor structure recently

found that, using secondary data from 20 diverse samples

(N=11,658) of Neff and coworkers, results supported the
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use of a total SCS score or six subscale scores.13 Another

study in four distinct populations suggested that the six-

factor correlated model demonstrated the best fit across

samples and a total SCS score can be used as an overall

measure of self-compassion.14 Several replications have

been conducted across the globe, but the findings are not

without contradictions.15 That is, this factor structure has

not been consistently confirmed globally. For instance, two

studies from Dutch16 and Portuguese17 suggested a two-

factor solution with one positive factor and one negative

factor (i.e., formed by the positively and negatively for-

mulated items, respectively), one study in a Buddhist

sample presented a model where the three positive-inter-

correlated factors are present and a general negative factor

representing all negative aspects,18 a second study con-

cerning the Chinese revision of SCS supported a

three-factor structure.19 Still another study from Turkish

confirmed a one-factor model with a general self-compas-

sion factor.20 Furthermore, four studies in Greek-speaking

populations supported a model that factor analyses estab-

lished similar factor solutions to the English versions, but

noticed that the first sudden change on the scree plot chart

emerged after the third factor.21

The English version of the SCS-LF, not surprisingly, was

judged easy to read and had relatively good validity and high

reliability in diverse samples around the world. The SCS-SF

is widely applied to different groups of population, especially

in children,22 adolescent,23,24 and adult.25–27 The findings

from settings in different countries need to be compared

and discussed. In Dutch, Spanish, Portuguese and

Slovenian, the SCS-SF supported the same six-factor struc-

ture as found in the SCS-LF, showing adequate goodness of

fit, as well as a single higher-order factor of self-

compassion.12,25–27 Also, the SCS-SF in these four studies

demonstrated adequate internal consistency, test–retest relia-

bility and a high correlation with the SCS-LF. In Chinese

undergraduate students, the full version SCS, SCS-LF, sug-

gested good reliability encompassing Cronbach’s α coeffi-

cient (0.84) and test–retest reliability (0.89, in 2-week

interval) and supported a six-factor structure model.28

However, it should be noted that factor loadings of the

items on each factor are not clear, which may be caused by

the close relationship between three dimensions (self-kind-

ness, common humanity, and mindfulness) of the SCS, the

way of expression of the items and the East-West cultural

differences. Hence, this full Chinese version does not name

the factors (subscales).28 Another study in high school

students19 suggested that the full Chinese version SCS finally

retained 12 items (and yet deleted 14 items) with quality

criteria as above mentioned in the literature. Note that this

shorten version supported a three-factor structure, including

the sense of common humanity, self-kindness and mindful-

ness. It has acceptable internal consistency for the total scale

reliability (0.77).

Medical professionals, including nursing, are widely con-

sidered as a challenging occupation. Medical workers are

particularly vulnerable to stress overload and compassion

fatigue due to an emotionally exhausting environment.29

Nursing students also are confronted with high levels of

adverse mental health outcomes, such as stress, anxiety and

depression.30,31 Self-compassion has been recognized as a

protective factor against adversities by cultivating and train-

ing program (or course) to improve the mental health of

medical workers and nursing students.11,32 Having compas-

sion for others entails self-compassion. Enhancing focus on

developing self-compassion holds promise for reducing per-

ceived stress and increasing compassionate clinical care in

health professionals.29 Self-compassion, as one of the feasi-

ble intervention strategies, especially is relevant for health

professionals. Hence, this study focused on the two key

groups, nursing students and medical workers.

The aim of this study was to validate and assess some

psychometric properties of the Chinese version of the

SCS-SF. The reason for validating only a shorter Chinese

version of the SCS was that there had been reported

previously in China.19,28 That is, the two translated ver-

sions used an SCS-LF in both of these studies. To inves-

tigate the SCS-SF on some psychometric indicators,

samples of many different environments thus are being

collected and analyzed.

Materials and methods
Measuring instruments
Self-Compassion Scale (SCS)

Forward–backward or/and counter-translation is surely one

of the most commonly used translation process and have

specific guidelines.33,34 We established a triangular group

including two PhD/MD students, one master student major-

ing in translation and interpreting, one master student

majoring in nursing psychology and the first author as

well as corresponding author who served as moderator.

For a start, this procedure concerns a forward translation

from the original language (English) to that of the target

language (Chinese). Next, the target language (Chinese) is

then back–translated into the original language (English)

and compared to the original version. Inaccuracies in the
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target language are simply identified through differences in

meaning that occur in the backward translation. Differences

in items were retranslated and modified until full agreement

was achieved between the authors and the two groups’

independent translators. To make items more easily under-

standable and avoid potential errors, the Chinese pre-final

version was tested in a hospital including nine nursing

students (trainee). After further modifications, we finalized

the Chinese version SCS-SF (see Supplementary material).

The response scale ranged from 1 (almost never) to 5

(almost always). To calculate a total self-compassion

score mean (0–1), i.e. (raw score − the lowest possible

score)/(the highest possible score − the lowest possible

score), reverse score the negative subscale items,2 with

higher scores denoting greater levels of self-compassion.

Perceived Stress Questionnaire (PSQ)

The PSQ was developed by Levenstein and colleagues to

assess perceived stress in the last month or in the long run.35

It would require participants to respond to 30 statements

based on their subjective experiences (or/and feelings)

rather than specific and objective state. Each item is scored

from 1 (almost never) to 4 (usually), and eight items are

reverse-scored to ensure accuracy of response. The result-

ing PSQ index similarly is linearly transformed between 0

(lowest possible level of stress) and 1 (highest possible level

of stress); index is equal to (raw score − 30)/90.35 Originally

designed in English and Italian, this questionnaire has been

translated into multiple languages and validated in different

populations. The PSQ’s authors granted us permission to

introduce this instrument and authorized the final version in

China.36 Psychometric evaluation of a Chinese version of

the PSQ (C-PSQ) was recently validated and applied.

Short Form-8 Health Survey (SF-8)

The SF-8 Health Survey (SF-8), an alternate form to the most

widely used SF-36 Health Survey (SF-36), is a member of the

assessment of quality of life instruments.37 It measures eight

dimensions of health functioning, which accordingly are used

to compute two summary measure scores (physical compo-

nent summary, PCS and mental component summary,

MCS).37 The SF-8 has been translated into Chinese in prior

studies, where Chinese version was validated in some large

representative samples and was also available.38,39 Similarly,

the Medical Outcomes Study scoring system was still applied

to this study.40 Total scores are computed as the weighted sum

of the scores for all items and the final score ranges between 0

and 100, with higher scores indicating better health status.

Goldberg Anxiety and Depression Scale (GADS)

The Goldberg Anxiety Scale (GAS) and the Goldberg

Depression Scale (GDS) formed from the GADS, each

scale provided a count of symptoms consistent with depres-

sion and anxiety.41 The GAS and the GDS ask respondents to

report, “Yes” or “No” (respectively, assigning it one or zero

point), that if they had felt in the respective nine anxiety

symptoms and nine depression symptoms over the past

month. Total score of each subscale is summed to reach a

maximum of nine. The higher the total score is, the greater

the level of symptomatology. Using the translation

approaches mentioned above, the Chinese version of the

GADS has been reported elsewhere and showed strong cor-

relation with the C-PSQ only in nursing students.36 The

GADS presented a simple, quick and accurate method of

screening depression and anxiety in the general population.

Participants and procedure
A self-administered questionnaire survey method was used

to collect data from 2676 valid samples in Ningbo and

Shiyan, China. These two samples were, respectively,

named NB and SY in the study. The participants were

recruited from universities (colleges) and hospitals,

which is closely related to medical field (see Table 1).

Two of our papers did offer details on how to perform

the sampling process in Ningbo.36,42 Briefly, using tradi-

tional paper-and-pencil and centralized data collection, we

tested nursing students from one of the higher vocational

colleges (i.e., sample NB) by requesting feedback anon-

ymously and confidentially. This investigation studied

sample NB with the class as the unit to enroll. A pretest

and a retest were also conducted to randomly select one

class (50 students) after a 1-week interval in sample NB.

Similarly, this study collected medical workers on ques-

tionnaire data with hospital and department as the unit.

These participants were derived from three tertiary hospi-

tals in Shiyan (i.e., sample SY). The only difference is that

most of the medical workers were busy with work and

scattered distribution, thereby developing into decentra-

lized administration among some respondents. Each parti-

cipant received a small incentive as compensation for his

or her time when they completed the questionnaire: a piece

of chocolate (or a small notebook and pen) worth 5

Chinese RMB (equal to 0.8 US dollars).

Before data collection, the ethics committee of Wuhan

University School of Medicine gave their approval for the

study design. The study was conducted in accordance with
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the declaration of Helsinki (revised form, version 2013).43

All respondents in our study were informed that participa-

tion was voluntary. We obtained the written informed

consent of all medical workers and nursing students prior

to their participation.

Analytical procedure
Given cross-cultural equivalence of the two translated

versions of an instrument and uncertainty of factor analy-

sis results in previous studies,12,19,28,33 we performed con-

firmatory factor analysis (CFA) and EFA to examine factor

structure of the SCS-SF, and then tested measurement

invariance (MI)44 across nursing students and medical

workers using multi-group confirmatory factor analysis

(MGCFA). Considering all that an adequate sample size

with at least 200 is probably an appropriate threshold, 500

or more cases are strongly recommended in factor

analysis.45,46 Effective samples of the current study were

in compliance with the requirements for CFA and EFA.

First and foremost, to evaluate the fit of the previously

proposed SCS models, CFAs were used. We performed

two separate CFAs (one on the nursing students’ sample

and one on the medical workers’ sample) for testing the

original first-order and second-order six-factor structure,

reflecting the theoretical operationalization/dimensionality

of the construct.12 The CFA-models were fitted for each

group separately for nursing students and medical workers,

as well as their combined sample. Maximum likelihood

(ML) estimation can be applied to CFA because the dis-

tributions of the items were multivariate normal

distribution.

In model fit of the single and multi-group CFAs, a

combination of common indexes was applied to assess

the global fit of the models to the data, based on the

views of their distinct rules for good fit47–49: Normed

chi-square (NC), with “good fit” if 3?>NC>2?,48

and owing to chi-square test that is sensitive to sample-

size49; the Tucker–Lewis index (TLI)50 and the compara-

tive fit index (CFI),51 with “good fit” if >0.90; the root

mean square error of approximation (RMSEA) and

RMSEA if ≤0.06 for “good fit,” RMSEA if in the 0.06–

0.08 range for “adequate fit”;52 the P of Close Fit

Table 1 Basic statistics on the sample and socio-demographic characteristics of participants

Variable Total sample Sample NB Sample SY

Time range Nov 2015 to Jan 2016 Nov 2015 to Jan 2016 Dec 2015 to Jan 2016

Location Two cities Ningbo Shiyan

Composition Students and workers Junior college student Medical personnel

Sampling method Stratified sampling Stratified random sampling Stratified random sampling

Response rates 2676/2869 (93.27) 1453/1519 (95.66) 1223/1350 (90.59)

Sex

Male 355 (13.27) 20 (1.38) 335 (27.39)

Female 2321 (86.73) 1433 (98.62) 888 (72.61)

Age, years 25.03±7.67 19.58±1.09 31.51±7.07

Self-assessment physical health

Excellent 498 (18.61) 334 (22.99) 164 (13.41)

Good 1231 (46.00) 779 (53.61) 452 (36.96)

Average 836 (31.24) 316 (21.75) 520 (42.52)

Poor 108 (4.04) 24 (1.65) 84 (6.87)

Extremely poor 3 (0.11) 0 (0.00) 3 (0.24)

Self-assessment mental health

Excellent 617 (23.06) 391 (26.91) 226 (18.48)

Good 1267 (47.35) 737 (50.72) 530 (43.34)

Average 705 (26.35) 300 (20.65) 405 (33.12)

Poor 83 (3.10) 24 (1.65) 59 (4.82)

Extremely poor 4 (0.14) 1 (0.07) 3 (0.24)

Note: The above table demonstrated N (%) or mean ± SD.
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(PClose), with “good fit” if >0.05.53 To compare the good-

ness-of-fit between the nested MI models, we followed the

aforementioned recommendation of using differences in

RMSEA, CFI, and TLI. Hereby, models with a change in

CFI (ΔCFI) ≤0.010, change in RMSEA (ΔRMSEA)

≤0.015, and change in TLI (ΔTLI) ≤0.010 were favored.-
54–56 In addition, models were compared with a chi-square

difference test. However, the consensus was that this may

be an overly stringent criterion since Δχ2, in common with

χ2, is dependent on sample size with a rejection of models

with trivial practical misfit in large samples.57,58

Afterward, following suggestions on EFA,59 the dis-

tribution of the items was examined to ensure there were

not severe non-normalities. None of the SCS’s items

showed severe non-normal distribution. Two independent

samples should be used when exploring (EFA) and then

confirming (CFA) the internal structure of a tool. A series

of EFA were conducted to further examine the factor

structure of the SCS-SF. In case the CFA might not

support the six-factor structure, especially in high-order

factor structure, we intended to perform EFAs to explore

the SCS-SF factorial structure. Based on the prior litera-

ture, EFAs indeed were conducted to investigate some

different factor structures, included one, two or three

factors as mentioned above.16,17,19–21 ML method with

an oblique rotation (promax, power coefficient = 4) was

used since the objective was to identify latent underlying

constructs and there were assumptions of the factors as

being related in previous studies.12 Principal component

analysis (PCA) is not a factor extraction technique but

simply an approach for data reduction, as it uses all the

variance in the observed variables without discriminating

between shared and unique variance. Actually, the results

of factor extraction were the same for both varimax

rotation and oblique rotation. We performed in subse-

quent EFAs on the data of nursing students and medical

workers to explore the underlying structure of the SCS-

SF. Then, CFAs were performed orderly on the nursing

students’ sample, the medical workers’ sample and the

combined sample to verify the identified factor solution.

The number of factors extracted was determined by

reviewing the scree plot and considering the following

criteria: eigenvalues (>1), items content and interpretability

and proportion of total variance explained by extracted

factors combined (usually >60%, at least 50%).47 Of

these, adequate item-total correlation should fluctuate

between above 0.20 and below 0.80; items with lower

correlation should be discarded.60,61 Factor loadings above

0.45 were considered important, based on 20% overlapping

variance (fair) proposed by Comrey and Lee.45 Due to the

large-sample size, loadings above 0.30 (only for sample

sizes of 350 or greater) or even 0.20 were considered

significant.47,62 Cross-loadings, items loaded on more than

one dimension, should not exceed 0.32, while keeping a gap

of at least 0.2 between the target loadings (factor loadings)

and each of the cross-loadings. Additionally, all variables

with communalities should also be over 0.50 to ensure

sufficient explanation.47

Finally, MGCFAs were performed to test whether

aspects of the factorial structure replicated in a separate

sample, that is, across nursing students and medical work-

ers groups for purposes of cross-validation. A two-step

procedure, first-order model and second-order model fit-

ting, was used by testing these samples. Three commonly

tested levels, that are factor loadings, intercepts, and resi-

dual variances, were investigated by conducting multi-

group factor models to examine the sensitivity of goodness

of fit indexes.55

Reliability links to the consistency and precision of a

measurement.63 Consistency was assessed with

Cronbach’s alpha (α), Guttman’s lambda-2 (λ2, a better

reliability estimation method64), and item-total correlation;

test–retest reliability. Both alpha and lambda-2, as the

indicators of internal reliability coefficient, were included

in the present study. Test–retest reliability (reproducibility)

would be exposed through Pearson’s correlation and the

intraclass correlation coefficient (ICC) at an interval of 7

days. ICC was calculated using the single measures and

two-way mixed-effects model with absolute agreement

type in view of method and range in collecting retest

data.65,66 For measurement precision evaluation, standard

error of measurement also was calculated to quantify the

variability of measurement errors.67 Validity refers to the

true value and accuracy that a measure attempts to

capture.63 Validity was measured in terms of construct

validity, concurrent validity and convergent/divergent

validity. Construct validity and dimensional structure

were evaluated through CFAs and EFAs in aspects of

exploration, item reduction, confirmation and validation.

Concurrent validity and convergent/divergent validity

were examined by testing Pearson’s correlations of the

different forms of SCS-SF with the instruments mentioned

above. The mean difference testing (Student’s test) was

used to compare levels of symptom between key groups.

Besides statistical significance, effect size should be also

considered for interpreting the magnitude of the
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associations with the criterion measures, as well as the

differences in mean SCS-SF scores between nursing stu-

dents and medical workers. The established level of sta-

tistical significance was set at 5%.

The author set up the database using EpiData (version

3.1; Jens M. Lauritsen & Michael Bruus, Odense, Denmark)

software. All data were analyzed in SPSS/PASW (version

18.0; SPSS Inc., Chicago, IL, USA) and AMOS, as well as

AMOS Plugin from Gaskination’s StatWiki.

Results
Validity analysis
Using a sequence of nursing students, medical workers,

combined sample, we ran a series of CFA for the pro-

posed six-factor model (first- and second-order) accord-

ing to the steps outlined previously. The SCS’s proposed

second-order six-factor structure was considered to be a

poor-fitting model and could not be replicated in this

study. Some values of fit indices in the first-order six-

factor structure were considered marginal, thereby pro-

viding a reason to mediocre fitting model (the first 3

lines, see Tables 2 and 3). For that reason, EFAs were

conducted to analyze the factor structure of the SCS-SF

in separate samples. Sampling adequacy for factor analy-

sis was preferentially tested for nursing students and

medical workers groups. The Kaiser–Meyer–Olkin

indexes are equal to 0.778 (nursing students) and 0.770

(medical workers) >0.60 and their Bartlett’s test of

sphericity were significant (P<0.001), indicating that the

items could be considered for good factor analyses.68

Factor analysis in two separately samples extracted

almost the same as three factors and the total cumulative

was, respectively, 35.63% (nursing students) and 36.82%

(medical workers). Inspection of eigenvalues, scree plot

and item content and interpretability suggested a three-

factor solution. A summary of the EFA and item-total

correlations was presented in Table 4, with component

loadings (obtained from the pattern matrix) for the entire

set of items and selected items shown. The two items,

item 2 and item 10, existed with flaws of cross-loadings

(item 2 on Factor 2 was −0.402 in medical workers). In

addition, item 2 and item 10 with item-total correlations

were lower than 0.20 (0.096 and −0.009 as well as 0.025

and 0.093, respectively). Still, we decided to accept this

relatively low communality and keep most of items with

a view to keeping scales of enough length and in light of

its satisfactory other indexes. According to the criteria

mentioned earlier, we tried to retain 10 items, except for

items 2 and 10, as the Chinese version of SCS-SF-10

(i.e., 10 items form).

Using these samples, we carried out a series of CFA to

validate various factor structures (See Table 2). Self-com-

passion or self-compassion subscales were entered as

endogenous variables whereas all 12 items (or removed

items 2, 10) were considered exogenous variables.

Because item 2 loaded on Factor 1 (nursing students) or

Factor 2 (medical workers), we in sequence run CFAs to

confirm the factor structure of the SCS-SF using nursing

students, medical workers, combined sample. Owing to a

poor fitting effect in high-order model and reduced results,

this test only checked for the first-order model.

Finally, we in turn validated three-factor structure

(included 10 items and 12 items form) based on the EFA

results. Several indices were often used for assessing

goodness of fit. On the whole, three-factor models were

a better fit than six-factor models. Further exploration

revealed that three-factor model removed item 2, and

item 10 was thus a better fit than three-factor model (12

items form). As can be seen, three-factor structure (model)

with 10 items ultimately was considered as the optimal

model on the fitted results. Of these, these 10 items can be

assigned to three factors on a regular basis. We renamed

these three factors combined with the literature,16,17 which

consisted of one positive factor (Factor 1: C3, C5, C6, C7),

two negative factors (Factor 2: C1, C4, C8, C9; Factor 3:

C11, C12). In the meantime, to evaluate concurrent and

convergent/divergent validity of the SCS-SF-10, we used

the existing gold standard scales, like the Chinese version

of the PSQ, SF-8 and GADS. Self-compassion scores were

negatively associated with PSQ index (r=−0.517,
P<0.001) and GADS scores (r=−0.451, P<0.001), posi-
tively associated with SF-8 scores (r=0.405, P<0.001).

SCS-SF-10 and SCS-SF as well as its subscales intercor-

relations and gold standard scales their reliability results

were presented in Tables 5 and 6.

In the second phase of the analyses, MI was tested

across key groups (nursing students vs. medical workers).

Tables 2 and 3 present the details of the CFA-models and

model fitting results for each level of MI. Overall, some

Δχ2 (Δdf) values were significant, yet difficult to interpret

given our large-sample sizes. Although most of χ2 and Δχ2

test were significant (except in the few), other model fit

indices (ΔTLI, ΔCFI, ΔRMSEA) in the first- and second-

order three-factor model (removed items 2 and 10) did not

decrease more than the recommended cut-off values,
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indicating key groups invariance on three levels of factor

loadings, intercepts, and residual variances. That is, MI

could be achieved in either group. In contrast, some ΔTLI
values were above the recommended cut-off value in the

first- and second-order six-factor model. Further, mainly

model fit indices (ΔTLI, ΔCFI, ΔRMSEA) in the first-

order three-factor model (retained 12 items) also were up

to the standard. In short, MI in three-factor model

(removed items 2 and 10) across nursing students and

medical workers was the best.

Reliability analysis
The Chinese version of the SCS-SF consists of 12 items.

Cronbach’s alpha and Guttman’s lambda-2 values of the

SCS-SF were 0.639 and 0.672, which indicates marginally

acceptable reliability of this tool in the present study

sample. Note that removed items 2 and 10, Cronbach’s α
value increased to 0.686 whereas Guttman’s lambda-2

value increased to 0.706 with an acceptable reliability

value. The reliability coefficients for each subscale sepa-

rately were 0.741 (Factor 1), 0.696 (Factor 2) and 0.540

(Factor 3) in addition to 0.744 (Factor 1), 0.697 (Factor 2)

and 0.540 (Factor 3), respectively, corresponding to

Cronbach’s alpha and Guttman’s lambda-2. Item-total cor-

relation values had increased and strong central tendency

when deleted these two items, which can meet quality

criteria. In addition, test–retest reliability analysis for the

pretest sample of 50 nursing students was 0.617 (Pearson’s

Table 4 Summary of exploratory factor analysis with maximum likelihood and promax-rotation of the SCS-SF items

Item Groups Factor 1 Factor 2 Factor 3 Com ri (t–i) Mean SD MC

C1 (R) Nursing students −0.044 0.527 0.036 0.293 0.281 2.654 0.928 ★

Medical workers −0.031 0.564 −0.020 0.305 0.259 2.658 0.944

C2 Nursing students 0.363 −0.280 0.148 0.179 0.096 3.562 0.785

Medical workers 0.382 −0.402 0.084 0.249 −0.009 3.604 0.800

C3 Nursing students 0.603 0.029 0.050 0.378 0.380 3.681 0.735 ★

Medical workers 0.661 0.028 −0.019 0.441 0.400 3.733 0.777

C4 (R) Nursing students 0.038 0.640 −0.010 0.412 0.379 2.714 0.961 ★

Medical workers 0.019 0.563 0.043 0.345 0.326 2.694 0.960

C5 Nursing students 0.611 −0.025 −0.036 0.368 0.312 3.687 0.728 ★

Medical workers 0.539 −0.075 0.010 0.286 0.301 3.684 0.757

C6 Nursing students 0.627 0.076 −0.044 0.404 0.364 3.918 0.700 ★

Medical workers 0.641 0.075 0.031 0.435 0.434 3.754 0.797

C7 Nursing students 0.715 0.083 0.005 0.534 0.427 3.784 0.730 ★

Medical workers 0.761 0.102 −0.001 0.609 0.480 3.728 0.813

C8 (R) Nursing students 0.048 0.632 0.038 0.433 0.396 2.887 0.946 ★

Medical workers −0.002 0.586 0.064 0.381 0.339 2.795 0.945

C9 (R) Nursing students −0.052 0.614 −0.004 0.370 0.315 2.474 0.864 ★

Medical workers 0.080 0.657 −0.033 0.433 0.389 2.550 0.880

C10 Nursing students 0.321 −0.102 −0.175 0.142 0.025 3.160 0.889

Medical workers 0.359 −0.048 −0.188 0.161 0.093 3.386 0.876

C11 (R) Nursing students −0.071 0.013 0.590 0.352 0.198 3.098 0.877 ★

Medical workers −0.105 −0.013 0.576 0.327 0.121 3.007 0.918

C12 (R) Nursing students 0.067 0.037 0.612 0.410 0.320 3.371 0.902 ★

Medical workers 0.059 0.042 0.641 0.447 0.311 3.280 0.908

Notes: The original SCS–SF factor structure: Self-Kindness Items C2, C6; Self-Judgment Items C11, C12; Common Humanity Items C5, C10; Isolation Items C4, C8;

Mindfulness Items C3, C7; Over-Identification Items C1, C9; The Chinese SCS-SF structure: Factor 1 to Factor 3; i.e., |target loadings| ≥0.45, |cross-loadings| <0.32, ||target
loadings| – |cross-loadings|| ≥0.20, h2≥0.50 and ri(t–i) ≥0.2; Bolded coefficients were target loadings at 0.45 or higher. The star meant that the items can basically attain Match

Condition (MC) and remaining items were marked with an “★”.

Abbreviations: Com, communality, h2; ri(t–i), corrected item-total correlation; R, reversed scoring; MC, match condition.
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correlation, 95% CI = 0.436–0.790) and 0.618 (ICC, 95%

CI = 0.413–0.764), indicating fair agreement. However,

the 12-item form has higher test–retest reliability. In brief,

the 10-item form showed acceptable reliability, detailed

results are given in Table 7. Given that the SCS-SF-10

(or/and the SCS-SF) is not unidimensional, the reliability

coefficients for each subscale separately were provided

(see Table 8).

Levels of self-compassion, perceived

stress and anxious and depressive

symptoms
The self-compassion level difference was statistical signifi-

cance (t=2.263, P=0.024) between medical workers and

nursing students, as well as medical workers’ self-compas-

sion level (0.547±0.111) was lower than nursing students’

Table 5 SCS-SF-10 subscales intercorrelations and concurrent as well as convergent/divergent validity

Subscales SCS-SF-10

Factor 1 Factor 2 Factor 3 Overall score

SCS-SF-10a

Factor 1 0.140 0.063 0.624

Factor 2 0.313 0.792

Factor 3 0.565

PSQ indexa −0.315 −0.463 −0.205 −0.517

SF-8b 0.247 0.354 0.177 0.405

PCS 0.186 0.292 0.151 0.326

MCS 0.272 0.365 0.179 0.426

GADSa −0.245 −0.415 −0.205 −0.451

GAS −0.188 −0.358 −0.170 −0.374

GDS −0.264 −0.407 −0.209 −0.457

Notes: All Pearson correlations P≤0.001; recode reverse-coded items; The description of testing samples: aThe merged data of nursing students and medical workers; bonly

sample medical workers; PSQ’s Guttman’s lambda-2: whole scale = 0.938; SF-8’s Guttman’s lambda-2: PCS = 0.815, MCS = 0.858, whole scale = 0.898; GADS’s Guttman’s

lambda-2: GAS = 0.780, GDS = 0.789, whole scale = 0.870.

Table 6 SCS-SF subscales intercorrelations and concurrent as well as convergent/divergent validity

Subscales SCS-SF

SK SJ CH IS MI OI Overall score

SCS-SFa

SK 0.025 0.366** −0.005 0.496** −0.084** 0.481**

SJ −0.102** 0.291** 0.068** 0.256** 0.505**

CH −0.039* 0.397** −0.051** 0.425**

IS 0.141** 0.530** 0.640**

MI 0.126** 0.638**

OI 0.588**

PSQ indexa −0.165** −0.205** −0.091** −0.417** −0.271** −0.392** −0.483**

SF-8b 0.676** 0.546** 0.620** 0.632** 0.629** 0.633** 0.692**

PCS 0.610** 0.460** 0.537** 0.533** 0.530** 0.531** 0.593**

MCS 0.650** 0.555** 0.616** 0.641** 0.640** 0.647** 0.694**

GADSa −0.102** −0.205** −0.048* −0.370** −0.221** −0.355** −0.412**

GAS −0.062** −0.170** −0.019 −0.320** −0.178** −0.307** −0.336**

GDS −0.127** −0.209** −0.069** −0.363** −0.230** −0.349** −0.423**

Notes: **P<0.01, *P<0.05; The description of testing samples: aThe merged data of nursing students and medical workers; bonly sample medical workers.
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self-compassion level (0.557±0.108). In addition, indepen-

dent t-test revealed that the differences were statistical sig-

nificance between medical workers and nursing students on

levels of perceived stress (t=−11.222, P<0.001), anxious
symptoms (t=−15.057, P<0.001) and depressive symptoms

(t=−13.805, P<0.001). Medical workers’ levels on stress

and anxious and depressive symptoms were higher than

nursing students’ levels (all P<0.001), and yet the former

lower than the latter on level of self-compassion (P=0.024).

The results of SF-8 for nursing students were not specified

because this study not collected the data. Of these, results of

Levene’s test for equality of variances suggested that the

variance homogeneity of stress and depressive symptoms

equal variances was not assumed. Additionally, effect sizes

of the SCS-SF (10 items and 12 items form) and its sub-

scales were all below 0.10, but effect sizes of the PSQ and

the GADS (GAS and GDS) were all above 0.10 and below

0.30. To compare mean scores in different forms of the

SCS, detailed results are shown in Table 9.

Discussion
Regarding its psychometric properties, especially in structure

validity, our findings could not replicate the proposed six-

factor second-order model (a default model). It seemed to

confirm earlier findings that there is still no accordance

regarding the SCS’s original factor structure.69 This more

comprehensive CFAs and EFAs revealed main indexes of

different models concerning six- and three-factor (first- and

second-order), indicating a good fit of the three-factormodels

with the survey data. The best-fitting solution was a three-

factor second-order model with 10 items (i.e., the factor

structure obtained from EFA was confirmed in CFA), and

only at this point we gave our subscales labels, the name one

positive factor (Factor 1, positively formulated items: C3,

C5, C6, C7), two negative factors (Factor 2, negatively for-

mulated items: C1, C4, C8, C9; Factor 3, negatively formu-

lated items: C11, C12). However, a comparison of the three-

factor solution obtained from EFA (Table 4) with the original

subscales in the study by Raes et al did not support such

labeling.12 Namely, Factor 3 only consisted of two self-

judgment items, while Factor 2 consisted of two over-identi-

fication and two isolation items, Factor 1 consisted of two

mindfulness items, one common humanity item and one self-

kindness item. In a real sense, this best three-factor model

with 10 items still included the SCS’s six-factor structure

main information with at least one each original subscale’s

item, despite incomplete information. Our shorten version

supported a three-factor structure like other shorten version

in China, the differences were that their research used the

SCS-LF and extracted clear three factors, unfortunately,

removed more than half of items.19 Notably, our best model

formed one positive factor and two factors were a bit differ-

ent from a model with one positive and one negative factor,

because the latter was used 24 items (Dutch16) and 26 items

(Portuguese17). To establish an identical set of factors across

studies and national settings was a failure, since there were

Table 7 Reliability of the 10 and 12 items form SCS-SF for whole scale in total sample

Quality criteria SCS-SF-10 SCS-SF

M ± SDa n/a 0.552±0.110 0.561±0.096

Item-total correlation 0.20–0.80 0.220–0.441 0.046–0.452

Coefficient alpha (Cronbach’s α) 0.70–0.95 0.686 0.639

Guttman’s lambda-2 (λ2) 0.70 0.706 0.672

Test–retest correlationb >0.70 0.617 [0.436–0.790] 0.700 [0.558–0.825]

Intraclass correlation coefficient (ICC) for absolute agreementb >0.70 or 0.75 0.618 [0.413–0.764] 0.694 [0.517–0.814]

Standard error of measurementc n/a 0.068 0.053

Notes: n/a, not applicable. aThese have used standardization for comparison, M ± SD = mean ± SD; bsample size for test–retest and ICC were 50 (from sample nursing

students), of these, 95% CI estimation of test–retest correlation utilized bootstrap, i.e., all P<0.001; cstandard error of measurement was calculated as SD × sqrt(1-ICC).

Table 8 Reliability of the 10 and 12 items form SCS-SF for each

subscale in total sample

Coefficient alpha

(Cronbach’s α)

Guttman’s

lambda-2 (λ2)

SCS-SF-10

Factor 1 0.741 0.744

Factor 2 0.696 0.697

Factor 3 0.540 0.540

SCS-SF

SK 0.291 0.291

SJ 0.540 0.540

CH 0.389 0.389

IS 0.570 0.570

MI 0.667 0.667

OI 0.500 0.500
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cultural and linguistic diversity, sampling factors, translation

of the items and/or other subjective and objective factors.70,71

For MI, high levels of MI in the first- and second-order

three-factor model were supported across key groups (i.e.,

invariance on three levels of factor loadings, intercepts,

and residual variances). The three-factor structure, espe-

cially in high-order model, could be generalized across

nursing students and medical workers, which allows the

comparison of the groups. Nonetheless, the six-factor

structure (grudgingly) supported generalization across sub-

groups of participants owing to some substandard indexes.

Criterion validity of the measure was evaluated by exam-

ining the associations between different factors of the SCS-

SF (including 10 and 12 items form) and stress, anxiety and

depression. In terms of the criterion validity of the scale,

results showed that one positive subscale of self-compassion

was negatively associated with stress, anxiety and depres-

sion; had a positive link to PCS and MCS. Two negative

subscale of self-compassion with the same kind of results

was done, due to recoding reverse-coded items. Acceptable

psychometric performance implies a Pearson correlation

<0.60 (convergent) and a correlation <0.2072; convergent/

divergent validity of the SCS-SF (including 10 and 12 items

form) was not satisfactory, perhaps triggered by an imbalance

on the number items per factor. It would mean that the scale

that is being validated is not specific enough to measure the

construct of interest in a given population.73

With regard to reliability, Neff has repeatedly men-

tioned that the SCS-SF is not recommended for use in

examining the six components separately because sub-

scales have poor reliability3; this point also happened to

coincide with the current study. There were acceptable

reliability coefficients (near-threshold of 0.70) on this

adaption. Although the reliability (Cronbach’s α) was

improved for the 10 items form, it is very close to cut-

off value and still below that value (0.69). Reliability

coefficients of Factors 1 and 2 were above minimum

quality criteria. Factor 3 in these dimensions only con-

sisted of two items that led to lower reliability coefficients.

Good practice dictates a minimum of three items per

factor.47 It has unacceptable internal consistency for each

subscale in six dimensions.

Additionally, key groups-based mean scores differences

were also discovered. Level of self-compassion in medical

workers was lower than level of self-compassion in nursing

students. However, levels of adversities (i.e., stress, anxiety

and depression) in medical workers were higher than level of

self-compassion in nursing students. Unfortunately, this

study did not collected the data of nursing students on quality

of life, thereby not compared the level between key groups.

Table 9 Nursing students’ and medical workers’ mean scores in measure instruments

Instruments Total sample Nursing students Medical workers t P Cohen’s d Effect size

SCS-SF-10 0.552±0.110 0.557±0.108 0.547±0.111 2.263 0.024 0.091 0.046

Factor 1 0.687±0.141 0.692±0.135 0.681±0.148 1.931 0.054 0.078 0.069

Factor 2 0.420±0.168 0.421±0.168 0.419±0.168 0.301 0.764 0.012 0.006

Factor 3 0.548±0.186 0.559±0.184 0.536±0.189 3.155 0.002 0.123 0.062

SCS-SF 0.561±0.096 0.562±0.095 0.560±0.097 0.652 0.514 0.021 0.010

SK 0.678±0.148 0.685±0.143 0.670±0.152 2.644 0.008 0.102 0.051

SJ 0.548±0.186 0.559±0.184 0.536±0.189 3.155 0.002 0.123 0.062

CH 0.619±0.161 0.606±0.160 0.634±0.162 −4.454 <0.001 −0.174 −0.087

IS 0.444±0.199 0.450±0.201 0.436±0.197 1.820 0.069 0.070 0.035

MI 0.683±0.165 0.683±0.157 0.683±0.174 0.066 0.948 0.003 0.002

OI 0.396±0.185 0.391±0.183 0.401±0.187 −1.417 0.157 −0.054 −0.027

PSQ index 0.430±0.156 0.399±0.138 0.466±0.168 −11.222 <0.001 −0.436 −0.213

SF-8 – – 65.255±17.097 – – – –

PCS – – 67.145±17.745 – – – –

MCS – – 63.364±18.924 – – – –

GADS 9.346±4.714 8.081±4.349 10.850±4.691 −15.725 <0.001 −0.612 −0.293

GAS 5.157±2.551 4.503±2.442 5.935±2.460 −15.057 <0.001 −0.584 −0.280

GDS 4.189±2.561 3.577±2.343 4.915±2.620 −13.805 <0.001 −0.538 −0.260

Notes: The SCS-SF’s total score mean = (raw score − the lowest possible score)/(the highest possible score − the lowest possible score). In bold were statistically significant

between key groups. “–” means not available.
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As for levels of self-compassion, perceived stress and

anxious and depressive symptoms, a strong link was found

between medical workers and nursing students. The find-

ings may provide clues to describe the interaction between

self-compassion and the other variables, such as adverse

mental health outcomes. Unfortunately, effect sizes of the

SCS-SF (10 items and 12 items form) and its subscales were

all below 0.10 (i.e., a correlation coefficient of 0.10 is

thought to represent a weak or small association74), indicat-

ing that effect sizes in trials may be statistically significant

but not produce clinically important differences in practice

settings. Still have, our results supported the use of both the

total score and subscale scores of the SCS-SF and/or SCS-

SF-10, but demonstrating that some subscales and the scale

have lower and still acceptable reliability. The advantage of

using the short form but also the disadvantages must be

mentioned. The short form has a near-perfect correlation

with the long form when examining total scores.12 We also

do not recommend using the short form if you are interested

in subscale scores, since they are less reliable with the short

form.3 Despite the fact that the total score with either the

long or short form can use for assessing of clients’ self-

compassion, the short form (SCS-SF) might be as a better,

easy-to-use and economical alternative when the aim is to

use the total score.

Implications for practice
Admittedly, there is a surge of interest in the well-being of

those same medical professionals, even including medical

students or nursing students, and other health care providers

who provide treatment.29 The monitoring of key groups’

well-being, especially in medical workers, should be put on

the agenda. Cultivating self-compassion may not be easy, but

it is no doubt a worthwhile, empowering and liberating way

to live your life. Additionally, some interventions could also

be proposed, the Mindful Self-Compassion (MSC) training/

program: either using informal practices such as the Self-

Compassion Break, or formal meditation practices such as

Affectionate Breathing (retrieved from: https://self-compas

sion.org/tips-for-practice/).

Limitations and future directions
The present study is aimed at showing that these two

samples from the Chinese population validated, explored

and cross-validated the psychometric properties of this

adaptation, the Chinese version of the SCS-SF, including

10 and 12 items form. Nevertheless, the authors admit to

some weaknesses of the study. First, use of a single self-

report questionnaire to assess self-compassion and its ana-

logous concepts may be lacking. In this connection, it

would be useful to further employ more integrated mea-

suring, such as a combination of questionnaires, including

mindfulness, self-esteem, self-criticism and/or self-con-

cept. Second, the sample population may not be represen-

tative of the Chinese population since the study sample

was confined to two areas from medical field, and this

limit the generalizability of findings. Although measure-

ment of stability of the instrument over time was used in

our study; the sample size of 50 for test–retest reliability

seemed to be small. Third, one could argue that not all

aspects of validity were analyzed in this study; however,

we tried our best to report our measured results and com-

pare with similar studies. Additionally, given that it was an

observational study, there existed inevitably various biases

too. Only medical workers responded the SF-8 also was

one of the perceived drawbacks. Since validation is an

ongoing process,75 further validation study on the

Chinese SCS is distinctly needed. In future studies, revi-

sions would be needed if this instrument was tested with

large-sample as clinical practice and research settings.

Conclusion
Despite the limitations of this study, the Chinese version of

the SCS-SF was accepted as valid and reliable measures

for assessing self-compassion of psychological research

areas in Chinese-speaking populations. Briefly, self-com-

passion scores can be utilized in research to evaluate self-

compassion level of some population (adults), such as

college students and medical workers.

The short form of the SCS, as the authors who created

it suggest, might be particularly useful in settings where

time constraints make the use of the long form less fea-

sible or advisable. However, these authors recommend

using the full scale if information about subscales is

crucial.12 Further investigation on possible links between

SCS-SF and SCS-LF in a large sampling survey is greatly

needed but is beyond the scope of the present study. Future

research directions should focus on other developmental

stages (e.g., children, adolescents or elderly) and using

more heterogeneous samples.
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