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Objective: Medical workers report high rates of stress, anxiety and depression, which need
urgent attention. Providing evidence for intervention measures in the face of a mental health
crisis, the present study validates the relation between self-compassion and anxiety and
depression mediated by perceived stress amongst medical workers. The goal is also to
replicate a similar mediation model though multigroup analysis.

Methods: Medical workers were randomly selected to investigate by paper-and-pencil survey
among 1,223 medical workers from three hospitals in Shiyan, China. The measures were
comprised of four parts: the Chinese version of the Goldberg Anxiety and Depression Scale
(GADS), the Self-Compassion Scale-Short Form (SCS-SF), the Perceived Stress Questionnaire
(PSQ) and a socio-demographic questionnaire. Applying structural equation modeling (SEM,
single-group analysis), we estimated the effects of self-compassion on anxiety/depression
through perceived stress. Furthermore, based on multigroup analysis, we used two sets of
internal samples (gender groups, medical groups) and an external sample (nursing students)
for testing multigroup invariance.

Results: The average scores of anxiety, depression, self-compassion and perceived stress in
medical workers were 5.93 + 2.46, 4.91 + 2.62, 38.87 + 4.66 and 71.96 + 15.14, respectively. In
some departments engaged in the research, the medical workers showed higher levels of anxiety
and depression. The SEM results indicated that the original relationship between self-compassion
and anxiety and depression was beta =—0.42 (P < 0.001) and reduced to beta =-0.17 (P <0.001)
while introducing perceived stress as a mediating variable. Perceived stress was positively
associated with anxiety and depression (beta = 0.60, P < 0.001), and self-compassion was
negatively associated with perceived stress (beta =—0.56, P <0.001). Multigroup analysis showed
acceptable changes in fit indices across gender (male and female), medical (clinician and non-
clinician), and population (medical workers and nursing students) groups.

Conclusion: Medical workers were experiencing high levels of anxiety and depression and
perceived stress. Perceived stress might have a partial mediating effect on self-compassion
and anxiety and depression amongst medical workers, which was similar to a previous study
in nursing students. The findings supported multigroup invariance across gender, medical and
population groups. The study concluded that the mediation model may be generalized across
these multiple samples. Psychological intervention could be used to improve levels of self-
compassion of medical workers.

Keywords: anxiety, depression, self-compassion, perceived stress, multigroup invariance,
medical workers
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Introduction
The medical profession is widely considered as one of the
most challenging occupations; medical workers, who often
go through rigorous and long-term training to achieve their
goal of this occupation, report high rates of stress, anxiety
and depression.' > Medical workers, whether responding to
coronavirus disease 2019 (COVID-19) or not, are at risk of
not only adverse physical outcomes from medical work but
also psychological ones too, especially the latter.*” For
instance, a 2020 meta-analysis reported that thirteen studies
globally were included in the analysis with a combined total
of 33,062 healthcare workers. Among them, anxiety was
assessed in twelve studies, with a pooled prevalence of
23.2% and depression in ten studies, with a prevalence rate
of 22.8%.% Furthermore, the new medical reform in China
put forward the goal of effectively reducing the medical
burden of residents, to minimize the need for difficult and
expensive medical treatment.”'® The goals and directions of
the medical reform were worthy of recognition, but it brought
new imbalances in practice.''"'* In the process of the reform,
the immediate interests of medical workers have been greatly
threatened. They have to increase their workload in order to
get the same salary as before.'*'* In addition, the incentives
within the hospital were not appropriate, and the poor doctor-
patient relationship, including nurse-patient relationship, has
greatly increased the psychological burden of medical
workers.'> !

Under the background described above, Chinese med-
ical workers have generally suffered from psycho-

. . 182
emotional disorders, 820

such as anxiety/depression.
Anxiety/depression can not only lead to physical problems
such as sleep disorders, but can lead to extremely serious
psychological problems such as suicide.?' ** According to
reports, a total of 46 cases (45 females) of nurse suicide
were due to anxiety/depression in China during
2007-2016, as were a total of 51 cases (16 females) of
doctor suicides in China during 2008-2016.?*** Thus, the
mental health of medical workers is worthy of attention.
Nevertheless, there are currently few effective intervention
strategies for this key issue, especially in China.>
Scholars were too concerned about attacking the new
medical reform policies,'""'? but rarely discuss the causes
and solutions of anxiety/depression from psychological
perspectives. Therefore, this is an extraordinary public
health challenge.

There are plenty of studies (both observational and
experimental) showing how perceived stress is negatively

associated with self-compassion/mindfulness, and is posi-
tively associated with anxiety/depression. Some studies
found that self-compassion was negatively associated with
anxiety/depression, and it was a better predictor of mixed
anxiety/depression.”*?® In addition, self-compassion can
be attributed to lower perceived stress.”” After completing
the conscious self-compassion program, participants
reported a decrease in perceived stress, which also indicates
that high self-compassion may also reduce perceived
stress.>® There are specific aspects for the Chinese popula-
tion. For instance, among Chinese intensive care nurses,
mindfulness moderated the effects of perceived stress on
depression and anxiety.®' Still, mindfulness significantly
mediated the effects of mindfulness-based training (MBT)
on mental health outcomes, including anxious and depres-
sive symptoms, and negative affect.’* One study supported
the efficiency of MBT on cognition and emotion of Chinese
non-clinical higher education students.*® Another empirical
study suggested that perceived stress was positively asso-
ciated with anxiety/depression, self-compassion was nega-
tively associated with perceived stress, and self-compassion
had no significant correlation with anxiety/depression.**
Admittedly, based on cognitive behavioral therapy (CBT)
principles and mindfulness-based interventions (MBIs), the
strongest evidence for effectiveness in reducing stress in the
workplace is for stress-management courses.”> A recent
meta-analysis shows that MBIs have the potential to sig-
nificantly improve stress amongst medical workers.*® These
findings further broaden our exploring and understanding of
the relationships between perceived stress, anxiety/depres-
sion, and self-compassion by demonstrating that self-
compassion may serve as a protective factor that alleviates
or eliminates the negative effects of perceived stress on
anxiety/depression and may instigate further study into
targeted self-compassion/mindfulness interventions for
Chinese medical workers. This is to say, self-compassion
might reduce anxiety/depression through perceived stress.
Mental health has remained in the shadows for far too
long.*” Urgent action is needed to protect mental health
and prevent mental disorders amongst medical workers.
Based on the theoretical review of these literatures, we
conducted a questionnaire survey on these latent variables
of mental health amongst Chinese medical workers. The
authors hypothesized the relation between self-compassion
and anxiety/depression might be mediated by perceived
stress. This study aimed to explore the potential mediating
effect of perceived stress and its facets on the relationships
among perceived stress and mental health outcomes
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(anxiety/depression) among Chinese medical workers.
Providing evidence for intervention measures towards alle-
viating or eliminating emotional disorders, one of the
goals of the current study was to replicate a mediation
model. Another purpose was by multigroup analysis to
validate whether it meets multigroup invariance. This
SEM-based cross-validation study attempted to validate
an existing mediation model across these multiple
samples.

Methods
Study Design and Sample

Applying a stratified random sampling strategy, we strati-
fied medical workers based on their department. A total of
1,350 medical workers from three hospitals in Shiyan,
China were randomly selected. The detailed sampling
procedures were reported elsewhere.*®*° Investigators
explained the purpose of the study and investigated in
a work unit of participants. The survey used traditional
paper-and-pencil, which was filled out by the respondents.
Investigators were responsible for explaining the content
of the questionnaire and matters needing attention or pre-
cautions before the investigation. All respondents in our
study were entirely voluntary. By excluding incomplete or
invalid questionnaires, a total of 1,223 completed ques-
tionnaires were collected. The response rate was 90.59%
(1223/1350).

Socio-Demographics

General information questionnaires included gender (male
and female), age (in years), occupation (doctor, nurse,
medical technician, pharmacist, administrator), technical
title (primary, middle, vice-senior, senior), position (non-
management, management), educational background (high
school, junior college, bachelor, master, doctorate), work-
ing years, employment relation (contract worker, person-
nel agency, permanent staff), department (internal
medicine, surgical, gynecology and obstetrics, pediatrics,
otolaryngology, stomatology, emergency medicine, inten-
sive care unit, traditional Chinese medicine, medical

laboratory, others).

Measures

We used the Chinese version of the Goldberg Anxiety/
Depression Scale (C-GADS) to assess anxiety/depression.>**
The C-GADS has two 9-item subscales, including the Chinese

version of the Goldberg Anxiety Scale (C-GAS) and the

Chinese version of the Goldberg Depression Scale (C-GDS).
The C-GAS and the C-GDS were respectively used to mea-
sure anxiety/depression. Each item has two answers: “yes” or
“no,” score one point for each “yes.” The total score ranges
from 0 to 18, with each subscale ranging from 0 to 9.
Generally, C-GAS score > 5 or C-GDS score > 2 indicate
the survey respondents may have a 50% chance of anxious or
depressive symptoms.*' In practice, separate anxiety/depres-
sion scores were used for describing frequency distribution
and socio-demographics by association. Based on SEM, we
used the total score of the C-GADS to represent an overall
level of anxiety/depression. The higher the C-GADS score, the
greater the probability of having a clinically important distur-
bance (clinical symptoms).*'

Self-compassion was assessed using the Chinese ver-
sion of the Self-Compassion Scale-Short Form (C-SCS—
SF).>* The SCS-SF has high internal consistency and
a near-perfect correlation with the long form SCS (SCS-
LF),* and also has the advantage of reducing respondent
burden and improving the quality of response by minimiz-
ing the number of items. The C-SCS-SF contains three
dimensions (one positive factor and two negative factors)
and its items are rated on a five-point response scale
ranging from 1 (“almost never”) to 5 (“almost always”).
A higher SCS-SF score indicates a higher level of self-
compassion.

Perceived stress was assessed using the Chinese ver-
sion of the Perceived Stress Questionnaire (C-PSQ).*® The
C-PSQ consisted of five dimensions, which were worries/
tension, joy, overload, conflict, self-realization. The scor-
ing method used a four-point Likert scale and asked how
often from 1 (“almost never”) to 4 (“usually”) each item
occurred. The internal consistencies of both scales (includ-
ing the C-SCS-SF and C-PSQ) and its subscales were
reported elsewhere.*”*° The higher value shows the
greater level of perceived stress. Note that a 10 items
form SCS-SF and a 13 items form PSQ developed by
our team exists.*®*® For ease of comparison, such as
with nursing students from another study, we still used
the 12 items form SCS-SF and the 30 items form PSQ
instead of the latest version.

Statistical Analysis

Descriptive statistics were used to describe the socio-
demographic characteristics. The mean + standard devia-
tion(SD) represents mean values; variance analysis also
was used to compare values among two Or more groups.
Applying structural equation modeling (SEM) with
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maximum likelihood estimation (MLE), we tested the
hypotheses (i.e. a mediation model) to determine whether
or not the relation between self-compassion and anxiety/
depression is mediated by perceived stress. The relation-
ship amongst latent variables was presented in correla-
tional analysis and SEM. The three paths of the
mediation model will be tested to be equal across groups
(i.e. gender, medical and population groups). With multi-
ple group testing a first step in the analysis is testing
configural invariance, then week invariance (equality of
factor loadings) and then strong invariance (equality of
intercepts). The next step is testing the equality of the
structural parameters (betas). The aim of measurement
invariance is to test weak or strong invariance as
a prerequisite for testing equality of structural parameters.
Measurement invariance (MI) might be important because
latent constructs or variables must to a certain degree have
the same meaning across conditions. Moreover, multi-
group analysis provides a direct test of MI as well as
structural invariance across groups or over time, thereby
ensuring that the observed differences in structural rela-
tionships across groups or over time are uncontaminated
by measurement errors or measurement differences.

In SEM, including single-group analysis and multigroup
analysis, some goodness-of-fit (GOF) measures from three
general groups (i.e. absolute measures, incremental mea-
sures, and parsimony measures) commonly were applied to
assess measurement model validity, based on the views of
their distinct rules for good fit:***® normalized chi-square
(NC), with “good fit” if 3> NC >2,* and noting that chi-
square test is sensitive to sample-size;*’ root mean square
error of approximation (RMSEA) and with “good fit” if <
0.06 (or 0.05), and “adequate fit” if in the 0.06 (0.05) to 0.08
range;***” standardized root mean residual (SRMR) with
“good fit” if < 0.10;* Tucker-Lewis index (TLI) and com-
parative fit index (CFI), with “good fit” if > 0.90;* adjusted
goodness-of-fit index (AGFI) with “good fit” if > 0.90;
parsimony normalized fit index (PNFI) with “good fit” if
> 0.50. To compare the goodness-of-fit between the nested
MI models, we followed the aforementioned recommenda-
tion of using differences in TLI, CFI, and RMSEA.
Accordingly, models with a change in TLI (ATLI) <
0.010, a change in CFI (ACFI) < 0.010 (or 0.005), and
a change in RMSEA (ARMSEA) < 0.015 were
favored.**>° Additionally, models were compared with
a chi-square difference test. However, the consensus was
that this may be an overly stringent criterion since AX?,
in common with X? is dependent on sample size

with a rejection of models with trivial practical misfit in
large samples.>'>?

This dataset was built by EpiData (version 3.1; Jens
M. Lauritsen, Michael Bruus and Mark Myatt, Odense,
Denmark) software. All analyses were conducted using
SPSS/PASW Statistics and an add-on module AMOS (ver-
sion 18.0; SPSS Inc., Chicago, IL, USA) as well as AMOS

Plugin from Gaskination’s StatWiki.

Ethical Considerations

The data collection targeting recruited participants (i.e.
medical workers) was conducted between
December 2015 and January 2016. Prior to launching
this study, ethical approval was obtained from the Ethics
Committee of Wuhan University School of Medicine
(WUSM), China. The study was conducted in accordance
with the declaration of Helsinki (revised form, version
2013). The Ethics Committee was provided with
a copy of the paper questionnaire and informed consent.
Potential participants were briefed on the nature of the
study and assured that all respondents would remain
entirely anonymous and confidential. Submission of the
paper questionnaire was deemed to constitute informed
consent to participate in this study. No identification infor-
mation that could distinguish individual participants was

used during the data collection and analysis process.

Results

Socio-Demographic Characteristics

Socio-demographic characteristics of the respondents are
described in the Table 1. Males accounted for 27.4% of the
total respondents. Participants were between 20 and 56 years
of age, with an average age of 31.51 £+ 7.07. 34.5% of the
respondents were doctors, 58.6% were nurses, 4.6% were
0.7% 1.6%
were administrators. 59.7% of the respondents surveyed

medical technicians, were pharmacists,
were primary title, 24.4% were middle title, 13.3% were
vice-senior title, and 2.6% were senior title. 84.3% reported
working at non-management position, 15.7% working at
management position. Among all participants, 0.4% had an
education level of high school, 8.6% had an education level
of junior college, 67.0% were bachelor's level, 22.9% were
master’s level, and 1.1% were doctoral level. Participants had
been working between 1 and 38 years, with an average of
8.86 + 7.71. 42.5% of respondents were contract workers,
18.2% were personnel agency, 39.3% were permanent staff.
32.5% of them were working in the department of internal
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Table | Socio-Demographic Characteristics (n = 1,223) Table | (Continued).
Characteristics N (%)
Characteristics N (%)
Gender -
Male 335 (27.4) Emerg.ency medlc.lne 18 (1.5)
Female 888 (72.6) Intensive care unit (ICU) 38 (3.1)
Traditional Chinese 23 (1.9)
Age medicine
20~29 568 (46.4) Medical laboratory 50 (4.1)
30~39 467 (38.2) Others 85 (7.0)
40~49 164 (13.4)
50~59 24 (2.0)
Occupation medicine, 25.3% were working in surgical, 11.0% were
Doctor 422 (34.5) working in gynecology and obstetrics, 6.5% were working
Nurse 717 (58.6) in pediatrics, 6.1% were working in otolaryngology, 1.0%
Medical technician 56 (4.6) . o L
) were working in stomatology, 1.5% were working in emer-
Pharmacist 8 (0.7) - . .
Administrator 20 (1.6) gency medicine, 3.1% were working in ICU, 1.9% were
working in traditional Chinese medicine, 4.1% were working
Technical title
. . 0 .
Primary 730 (59.7) in a medical laboratory, and 7.0% were working in other
Middle 298 (244) | departments.
Vice-senior 163 (13.3)
Senior 32 (2.6
@9 Scores of Measures
Position The frequency distribution of scores of GAS and GDS are
Non-management (I:j ;) shown in Table 2. The shares of the probability of anxious and
: 3 0 0 ;
Management 192 (15.7) depressive symptoms were 60.9% and 79.3% respectively
(a 50% chance). The GAS score was statistically different by
Ed“:a“"j gender (P = 0.005), age (P < 0.001), occupation (P < 0.001),
ackgroun . . .
High school 5 (0.4) technical title (P < 0.001), whether at management position
Junior college 105 (8.6) (P = 0.042), working years (P < 0.001), and department
Bachelor 819 (67.0) (P<0.001). No statistical difference was found by educational
Master 280 (22.9) background (P = 0.913) and employment relation (P = 0.126).
Doctorate 140D The GDS score was statistically different by gender
Working years
1~9 760 (62.1) Table 2 Frequency Distribution of Scores of GAS and GDS
10~19 303 (24.9) _
(n = 1,223)
20~29 141 (11.5)
30~39 19 (1.6) Score | GAS GDS
Employment relation Frequency | Percent Frequency | Percent
Contract worker 520 (42.5) (%) (%)
Personnel agency 222 (18.2) 0 27 22 78 6.4
Permanent staff 481 (39.3) I 52 43 75 6.1
Department 2 53 43 100 82
Internal medicine 397 (32.5) 3 90 74 128 10.5
Surgical 310 (25.3) 4 116 9.5 134 11.0
Gynecology and obstetrics 135 (11.0) 5 141 1.5 162 13.2
Pediatrics 80 (6.5) 6 167 137 169 138
Otolaryngology 75 (6.1) 7 171 14.0 152 12.4
Stomatology 12 (1.0) 8 192 15.7 97 79
9 214 17.5 128 10.5
(Continued)
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(P<0.001), age (P <0.001), occupation (P < 0.001), technical
title (P < 0.001), educational background (P = 0.023), working
years (P = 0.004). No statistical difference was found for
whether at management position (P = 0.646), employment
relation (P = 0.358) or department (P = 0.112) (Table 3).
Dimension scores estimation of the instruments are presented
in Table 4.

Correlational Analysis and Structural
Equation Modeling

Correlational that  there
a significant positive correlation between perceived
stress and anxiety/depression (» = 0.610, P < 0.001).
The correlation of self-compassion and perceived stress
was negative (r = —0.474, P < 0.001); the correlation of
self-compassion and anxiety/depression was negative (»
= -0.415, P < 0.001).

Based on the pathway from our previous study in

analysis  showed was

nursing students,> we tested a SEM model with self-
compassion as predictor of anxiety/depression. In fact
mediation is tested in two steps. The first step is esti-
mation of the effect of self-compassion on anxiety/
depression. The second step is testing the mediation
effect of perceived stress. The SEM results indicated
that the original relationship between self-compassion
and anxiety/depression was beta = —0.42 (P < 0.001)
(see Figure 1) and reduced to beta = —0.17 (P < 0.001)
while introducing perceived stress as mediating vari-
able. Perceived stress was positively associated with
0.60, P < 0.001), self-
compassion was negatively associated with perceived
stress (beta = —0.56, P < 0.001) (see Figure 2). The
results of the goodness-of-fit of the mediation model

anxiety/depression (beta =

are shown in Table 5. Most of the fit indices in this
mediation model were good. Normalized Chi-square
> 3 was noted because this index was affected by the
sample size (the sample size was relatively large).
Multigroup invariance was tested with the nursing
students mentioned before (population groups) and was
examined by scanning gender and medical groups. An
external sample (nurse students) and two sets of inter-
nal samples (gender groups, medical groups) were
used. Table 6 presents the results of model fitting for
each level of multigroup invariance. In terms of model-
fit evaluation, the results of six steps from loose to
tight may support its invariance across gender, medical
and population groups: all ATLI and ACFI were lower

than or equal to 0.010, and ARMSEA was less than
0.015.

Discussion

Our study showed medical workers were experiencing
high rates of anxiety/depression, which was similar to
research in other cities and countries. Anxiety/depres-
sion prevalence were important in a hospital environ-
ment as well as being higher than in the general
population.®* In an academic medical center in the
Netherlands, anxiety was 24% and depression was
29% among Dutch hospital physicians.”> Among emer-
gency medical service (EMS) workers in the Fire
Department of the City of New York (FDNY), the pre-
valence of probable depression up to 12 years after
exposure was 16.7%.°® A prospective cohort study
reported 21.6% of 416 hospital workers screened posi-
tive for depression or anxiety.”® Hence, the high level of
anxiety/depression amongst medical workers was
already a global consensus.

In the current data, a significant difference in anxiety/
depression among medical workers was found in gender,
age, occupation, technical title and working years.
Moreover, there was a significant difference among anxi-
ety in medical workers with different positions and depart-
ments, and also in depression with educational
background. It was very similar but slightly different
from other findings. Medical workers in gynecology and
obstetrics department, emergency department and pedia-
trics department have higher levels of anxiety/depression.-
5758 This may be explained by the specific patient
populations of these departments. In gynecology and
obstetrics, emergency medicine, intensive care unit (ICU)
and pediatrics for GAS, as well as gynecology and obste-
trics, pediatrics and traditional Chinese medicine for GDS,
the medical workers engaged in the research showed
higher levels of anxiety/depression. Compared with other
departments, these departments are generally more error-
prone, with high work intensity, and exposure to noise and
stress. Significant difference of anxiety among people was
found in differently aged groups, different educational
background, and technical titles, but no differences
between genders.'® Gender could affect the level of anxi-
ety/depression, which may be related to the fact that most
nurses in our survey were female, while nurses have
higher scores for anxiety/depression.

The level of self-compassion in our study may be

slightly lower than those of medical workers in other
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Table 3 Relationship Between Socio-Demographics and Anxiety and Depression
Socio-Demographic GAS GDS
Mean £ SD F P Mean £ SD F P
Gender -2.83 0.005 —4.28 < 0.001
Male 5.61 +2.58 4.40 £ 2.66
Female 6.06 + 2.40 5.11 £258
Age 9.65 < 0.001 6.31 < 0.001
20~29 5.57 +2.52 4.63 £ 2.63
30~39 6.37 +2.33 5.32 + 257
40~49 6.03 +2.34 4.79 £ 2.57
50~59 5.54 + 2.92 4.67 £2.70
Occupation 832 < 0.001 5.26 < 0.001
Doctor 5.98 + 2.49 4.75 + 2.56
Nurse 6.05 + 2.39 5.12 £2.63
Medical technician 4.14 + 2,61 3.61 £261
Pharmacist 5.12 £ 2.10 425 + 287
Administrator 6.15+2.16 495 +2.28
Technical title 10.00 < 0.001 845 < 0.001
Primary 5.67 £252 476 +2.62
Middle 6.58 + 2.25 5.54 +2.59
Vice-senior 6.00 + 2.32 4.63 =247
Senior 5.75 + 2.68 4.09 £ 2.74
Position —2.03 0.042 -0.46 0.646
Non-management 5.87 +2.48 4.90 + 2.63
Management 6.27 + 232 499 +2.59
Educational background 0.24 0913 2.84 0.023
High school 6.40 £ 0.55 540 £ 1.82
Junior college 5.85 + 2.46 4.90 £ 2.49
Bachelor 5.94 + 2.48 5.04 + 2.64
Master 5.98 + 2.43 4.63 £ 2.60
Doctorate 543 +2.24 3.21 £226
Working years 9.30 < 0.001 4.47 0.004
1~9 5.68 + 2.51 4.75 £ 2.63
10~19 6.52 + 221 5.33 £ 255
20~29 6.14 + 2.37 5.04 + 2.54
30~39 537 +3.15 4.05 £ 2.93
Employment relation 2.07 0.126 0.95 0.385
Contract worker 5.79 £+ 2.48 5.03 £ 261
Personnel agency 591 £253 4.75 £ 2.68
Permanent staff 6.10 + 2.40 4.87 +2.60
Department 3.54 < 0.001 1.56 0.112
Internal medicine 5.84 + 247 490 £ 261
Surgical 6.03 £ 2.36 492 £ 2.62
Gynecology and obstetrics 6.52 £ 2.35 541 £243
Pediatrics 6.35+242 521 £270
Otolaryngology 5.63 +2.29 4.60  2.58
Stomatology 5.08 + 2.68 4.58 £ 2.75
Emergency medicine 6.39 +£2.28 5.06 £2.73
Intensive care unit (ICU) 6.39 + 2.55 4.89 =271
Traditional Chinese medicine 6.04 £ 2.46 5.17 £ 241
Medical laboratory 446 + 2.55 3.90 + 284
Others 5.64 + 2.67 4.71 £ 2.66
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Table 4 Dimension Scores Estimation of the Instruments (n =
1,223)

Dimension | Items Mean * SD Min | Max
C-SCS-SF 38.87 + 4.66 22 60

| 3,4,6,7,8 16.70 + 2.67 7 25

2 1,2,59, 10 15.88 +2.08 | 9 25

3 1,12 6.29 + |.51 2 10
C-PSQ 7196 £ 15.14 | 32 120

| 9,12, 14, 15, 18, 19,
20, 22, 26, 27, 28, 30

27.59 + 701 12 48

2 1,10, 13, 17, 21,25, | 1779 £ 436 | 7 28
29
3 4,8, 11,16 1107 £238 | 4 16
2,3,5 6,24 1036 £+2.74 | 5 20
5 7,23 5.16 £ 148 2 8
C-GADS 1085 +49 | 0 18
GAS 1,2,3,4,56,7,89 | 593 +246 0 9

GDS 1,2,3,4,56,7,89 | 491 +2.62 0

countries. Other studies reported the mean score of self-
compassion was 3.49 (normalized to 1-5, the same here-
inafter) in nurses,” and 3.3 in mental health staff.®" The
level of perceived stress in the survey was relatively high.
In recent years, some surveys of American medical
doctors,®’  Swedish health-care workers,*” Portuguese
health workers,” and nurses in Ireland®* suggested that
these medical workers had a high level of perceived stress.

We could thus confirm that self-compassion could
affect perceived stress directly, while perceived stress
was a significant mediator between self-compassion and
It could be inferred that self-
indirectly influence (i.e. partial

anxiety/depression.
compassion might
mediating effect, all P < 0.001) anxiety/depression of
medical workers through perceived stress, based on
intermediary test theory.> However, we did find
a significant relationship between self-compassion and
anxiety/depression. Compared with that of the previous
study in nursing students (full mediating effect), this
finding was a little different. Indeed, the same results

in the direction of the mediation model, whether partial

Anxiety and

Self-Compassion i
Depression

Figure | The relationship between self-compassion and anxiety/depression.
Note: P < 0.001.

mediating effect or full mediating effect, are found as in
the prior study of our team.>*

Finally, we did the multigroup analysis across gender
(male and female), medical (clinician and non-clinician),
and population (medical workers and nursing students)
groups. The fitting results across gender, medical, popu-
lation groups showed that the latent variable model may
hold model stability and validity extension (i.e. cross-
validation),’® which means that the same structural
equation modeling reflects similar psychological effects
between male and female, clinician and non-clinician,
and medical workers and nursing students. Briefly, our
findings supported the multigroup invariance including
measure invariance and structure invariance across gen-
der, medical, and population groups. To the best of our
knowledge, this study is the first to test the multigroup
invariance from loose, moderate to tight replication
strategy in a mediation model across gender, medical,
and population groups.®’” The current study, undoubt-
edly, has reinforced the body of knowledge by high-
lighting the consequences of cross-validation in
multiple samples. Unfortunately, the cause of this one
result is not yet clear.

SEM indicates how perceived stress is negatively asso-
ciated with self-compassion, and positively associated with
emotional disorders (anxiety/depression), albeit these
results are well-known. The public health significance of
our study was to provide evidence and support for effec-
tively responding to the mental health challenges faced by
Chinese medical workers. In the new medical reform envir-
onment, Chinese medical workers were experiencing high
levels of perceived stress and even anxiety/depression. Self-
compassion/mindfulness can have a protective role to pre-
vent anxiety/depression problems in people experiencing
stressful situations. Intervention measures should start
from the personal psychological adjustment of medical
workers, such as the exercise-psychology adjustment

model,f’8

and enhance their level of self-compassion/mind-
fulness to reduce anxious and depressive symptoms, such as
the mindful self-compassion (MSC) training/program or
mindfulness-based stress reduction (MBSR) and mindful-

32.69 instead of sim-

ness-based cognitive therapy (MBCT),
ply attacking the imbalance caused by the new medical

reform policies.

Limitations and Future Directions
The current study was designed to validate the mediat-
ing role of perceived stress in associations between
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Figure 2 Perceived stress as mediator of the relationship between self-compassion and anxiety/depression.

Notes: r, measurement errors; factor loadings, standardized; all P < 0.001.

self-compassion and anxiety/depression. Despite the
novelty of our findings, there are still some limitations
which should be noted. Firstly, the study was limited to
three hospitals in one region and medical field, and
therefore may lack sample representativeness. For
future study, we plan to conduct a multi-center survey
in conjunction with qualitative research. Secondly, the

cross-sectional design obviously limits the ability to

Table 5 Evaluation of the Goodness-of-Fit of the Mediation
Model (n = 1,223)

GOF Index Test Result Cut-Off Model
Value Fit
Absolute measures
RMSEA (90% ClI) 0.071 (0.063, <0.08 Yes
0.080)
SRMR 0.038 <0.10 Yes
GFI 0.962 >0.90 Yes
Normalized Chi-square | 7.212 <2.0—3.0 No
Incremental measures
TLI 0.947 >0.90 Yes
CFl 0.962 >0.90 Yes
Parsimony measures
AGFI 0.934 >0.90 Yes
PNFI 0.680 >0.50 Yes

Abbreviations: GOF, goodness-of-fit; RMSEA, root mean square error of approx-
imation; Cl, confidence interval; SRMR, standardized root mean residual; GFI,
goodness-of-fit index; Normalized Chi-square, the ratio of the Chi-square to its
degrees of freedom; TLI, Tucker-Lewis index; CFl, comparative fit index; AGFI,
adjusted goodness-of-fit index; PNFI, parsimony normalized fit index.

make causal inferences about the results. Admittedly,
this study was essentially a cross-sectional mediation.
Note that validation requires an ongoing process.”’ To
capture the mediation process more finely and to con-
firm a mediation model found in this paper, longitudi-
nal measurement of the mediator (longitudinal
mediation) are greatly needed.”' Thirdly, the study
only focused on the mediating role of perceived stress
in associations between self-compassion and anxiety/
depression, while it may ignore the mental effect of the
additional latent variables. Fourthly, the selection of
the short form of the self-compassion scale (SCS-SF)
limited our ability to more closely examine specific
components of self-compassion compared with the
long form. This option may cause a mediation model

to be under-identified.

Conclusions

Our findings confirm what we suspected: perceived
stress might have a partial mediating effect on self-
compassion and anxiety/depression amongst medical
workers, which was similar to a previous study in nur-
sing students. The findings supported multigroup invar-
iance across gender, medical and population groups. The
study concluded that the mediation model, the relation
between  self-compassion and  anxiety/depression
mediated by perceived stress, may be generalized across
multiple samples. Medical workers were experiencing

high levels of anxiety/depression and perceived stress.
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Table 6 Multigroup SEM Analysis Across Subgroups

Models NC TLI CFI RMSEA (90% CI) AX? Adf | P ATLI ACFI ARMSEA
Gender groups (male vs. female)
MI 4.282 0.944 | 0.960 | 0.052 (0.046, 0.058)
M2 4.059 0.948 | 0.959 | 0.050 (0.044, 0.056) 14.178 | 7 0.048 0.004 —0.001 —0.002
M3 3.929 0.950 | 0.959 | 0.049 (0.043, 0.055) | 2.568 3 0.463 0.002 0.000 —0.001
M4 3.890 0.951 0.959 | 0.049 (0.043, 0.055) 1.015 [ 0.314 0.001 0.000 0.000
M5 3.804 0.952 | 0.959 | 0.048 (0.042, 0.054) 1.147 2 0.564 0.001 0.000 —0.001
Mé 3.536 0.957 | 0.958 | 0.046 (0.040, 0.051) 14682 | 10 0.144 0.005 —0.001 —0.002
Medical groups (clinician vs. non-clinician)
MI 4.614 0.939 | 0.956 | 0.054 (0.048, 0.061)
M2 4.384 0.943 | 0.955 | 0.053 (0.047, 0.059) 15972 | 7 <0.001 | 0.004 —0.001 —0.001
M3 4.209 0.945 | 0.955 | 0.051 (0.045, 0.057) | 0.182 3 <0.001 | 0.002 0.000 —0.002
M4 4.166 0.946 | 0.955 | 0.051 (0.045, 0.057) 1.007 | <0.001 | 0.001 0.000 0.000
M5 4.060 0.948 | 0.956 | 0.050 (0.044, 0.056) | 0.202 2 <0.001 | 0.002 0.001 —0.001
Mé 3.722 0.954 | 0.955 | 0.047 (0.042, 0.053) 11.189 | 10 <0.001 | 0.006 —0.001 —0.003
Population groups (medical workers vs. nursing students)
MI 9.581 0.926 | 0.948 | 0.057 (0.053, 0.061)
M2 9.124 0.930 | 0.945 | 0.055 (0.051,0.059) | 34.624 |7 <0.001 | 0.004 —0.003 —0.002
M3 8.807 0.933 | 0.945 | 0.054 (0.050, 0.058) | 3.899 3 0.273 0.003 0.000 —0.001
M4 8.748 0.933 | 0.944 | 0.054 (0.050, 0.058) | 4.372 [ 0.037 0.000 —0.001 0.000
M5 9.184 0.930 | 0.940 | 0.055 (0.052, 0.059) | 51.063 |2 <0.001 | —0.003 | —0.004 0.001
Mé 8.833 0.933 | 0.935 | 0.054 (0.051,0.058) | 61.335 | 10 <0.001 | 0.003 —0.005 —0.001
Cut-off value | <2—<3 | >0.90 | >0.90 | <0.06 (or <0.08) N/A N/A | >0.05 <0.010 | <0.005 or <0.010 | <0.015

Notes: male (n = 335) and female (n = 888); clinician (n = 422) and non-clinician (n= 801); medical workers (n = 1,223) and nursing students (n = 1,453).
Abbreviations: Multigroup SEM analysis, M| Unconstrained, M2 Measurement weights, M3 Structural weights, M4 Structural covariances, M5 Structural residuals, Mé
Measurement residuals; NC, normalized Chi-square, CMIN/DF; TLI, Tucker-Lewis index; CFl, comparative fit index; RMSEA, root mean square error of approximation; N/A,

not applicable.

Psychological intervention could be used to improve
self-compassion levels of medical workers.
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