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Abstract

Background Self-absorption refers an excessive, persistent, and rigid preoccupation with information regarding the
self. This study aims to introduce the Self-Absorption Scale (SAS) into China with an assessment of its latent variable
structure, network structure, psychometric properties, and clinical utility in a nonclinical Chinese sample.

Methods 209 participants completed the translated SAS as well as the Short General Health Questionnaire (GHQ-
12), rumination subscale of the Rumination-Reflection Questionnaire (RRQ), the Mindful Attention Awareness Scale
(MAAS), the Private Self-Consciousness Scale (PrSCS), the Obsessive-Compulsive Inventory-Revised (OCI-R) and the
Dissociative Experiences Scale (DES-II). In addition, 30 respondents completed the Chinese version of the SAS and
retested it 2 weeks later.

Results The Chinese version of the SAS (CH-SAS) had a desirable two-correlated-factor structure with the reverse
scored item removed, which was invariant across different genders. The core items in the network structure of

the CH-SAS were related to excessive self-immersion, uncontrollability and anxiety aspects of self-absorption. The
Cronbach’s alpha coefficient for the CH-SAS was 0.903 while the McDonald's omega coefficient was 0.916 and

the test-retest reliability was 0.908. The CH-SAS and its two subscales had moderate positive correlations with the
rumination subscale of the RRQ (ranging from 0.474 to 0.616; p <.001) and the GHQ-12 (ranging from 0.479 to 0.538;
p<.001), and moderate negative correlations with the MAAS (ranging from —0.413 to —0.360; p <.001). The PrSCS
has almost no correlation with the CH-SAS and PrSAS (p >.05), and its correlation with the PubSAS was significant at
the 0.05 level, with a remarkably low correlation coefficient (r=.157). The hierarchical regression analysis suggested
that the CH-SAS can significantly predict the severity of OCD beyond factors such as depression, anxiety, rumination,
dissociation, and mindful attention awareness.

Conclusions The CH-SAS demonstrates excellent reliability, including internal consistency and test-retest reliability.
Additionally, it exhibits favorable structural validity, as well as strong evidence of convergent and divergent validity.
Furthermore, the self-absorption measured using the CH-SAS contributed significantly to the prediction of OCD
beyond other relevant psychological factors, suggesting its clinical utility.
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Introduction

Self-awareness involves conscious attention, enabling
individuals to adjust and pursue goals linked to a sus-
tained cognitive representation of themselves [1]. This
ability plays a significant role in positively regulat-
ing behavior and emotions [2]. However, there is also a
pathological form of self-awareness that can lead to mal-
adaptive patterns of cognitive, emotional, and behavioral
discordance, resulting in mental health problems such as
depression [3-5], masochism [6], and other emotional
disorders [7, 8]. According to Ingram [9], such a patho-
logical form of self-awareness is self-absorption, defined
as an excessive, persistent, and rigid preoccupation with
information regarding the self, differing in the kind and
intensity of adaptive self-awareness.

By utilizing Ingram’s [9] notion of self-absorption,
McKenzie and Hoyle [10] developed the Self-absorption
Scale (SAS) [10], which is a self-report questionnaire
having 17 items rated on a 5-point Likert scale. The SAS
comprises two subscales: the Private Self-Absorption
Subscale (PrSAS), which measures pathological preoc-
cupation with the self, and the Public Self-Absorption
Subscale (PubSAS), which assesses pathological preoc-
cupation with how others perceive the self. The PrSAS
score can be obtained by adding seven items that are
phrased positively and one item that is scored in reverse,
while the PubSAS is calculated by summing 9 positively
worded items. Higher SAS scores reflect greater levels of
pathological self-absorption.

In the process of developing the SAS, the two sub-
scales were found to have favorable internal consistency
(arprsas=0.81, appsas=0.89) and excellent test-retest reli-
ability (rp,gas = 0.60, rpypsas = 0.73) in nonclinical sam-
ples [10]. Kosti¢ and Stanojevi¢ ‘s research showed that
the reliability of the public self-absorption was a=0.75
and a=0.72 for the private self-absorption in a Serbian
adult sample [11]. Fausor et al. [12]’s study in a Span-
ish community sample of adults also found that the SAS
was reliable (alphas/omegas=.70 —.88 for the total and
two subscales) and valid in terms of its correlations with
depression and posttraumatic stress (r=.34 —.46).

Meanwhile, the structure of the SAS has been tested
during its developmental procedure [10]. The two-fac-
tor structure of SAS was identified through exploratory
factor analysis (EFA), and further confirmatory factor
analysis (CFA) suggested that the two-correlated-factor
model showed a better fit to the data than the single
factor and two-uncorrelated-factor models. In the two-
correlated-factor model, the eight private items had an
average loading of 0.58, while the nine public items had

an average loading of 0.66, and there was a correlation of
0.67 between the two factors. In addition, the research-
ers discovered that the SAS showed good convergent
and divergent validity when correlated with social anxi-
ety (rpgas = 0.32, rppsas = 0.50) and depression (rpgps =
0.35, rpypsas = 0.41).

As far as we know, previous research on the SAS has
used samples from non-Chinese populations. Further-
more, there were no studies involving the construct of
self-absorption in China. Therefore, the aim of this study
is to introduce the SAS to mainland China and assess its
latent variable structure, network structure, psychomet-
ric properties, and clinical utilities using a nonclinical
sample in China.

EFA and CFA were used to evaluate the structure of the
Chinese version of the SAS (CH-SAS) in two nonclini-
cal Chinese samples. Given that gender differences were
found in PrSAS [11], and that gender moderated the path
coeflicient from PrSAS to PubSAS in a mediation analy-
sis study [13], it may be of interest to determinate if any
of these differences were due to measurement bias for the
latent constructs. However, so far as we know, there were
no studies exploring the measurement equivalence of the
SAS across gender. Thus, in this study, after evaluating
the structure of the CH-SAS, its measurement invariance
was further tested across gender in terms of configural
invariance, metric invariance, scalar invariance and strict
invariance. If shown to be invariant, reported gender dif-
ferences in levels of self-absorption could be interpreted
as true differences in the latent constructs rather than
measurement artifacts [14].

Different from latent variable modeling (i.e., EFA and
CFA), in the perspective of network analysis, items of a
measure (or a subscale) are considered to constitute the
corresponding construct rather than reflect it. With net-
work analysis, the network structure of all the items of
the CH-SAS can be investigated, and their relative impor-
tance can be estimated in terms of strength (i.e., the sum
of absolute weighs of all direct edges between one item
and other items), closeness (i.e., inverse sum of the short-
est paths from one item to other items), betweenness
(i.e., the frequency an item in the shortest path between
two other items) and expected influence (i.e., the sum
of weighs with signs for all direct edges between a given
item and other items).

With respect to psychometric properties, both Cron-
bach’s alpha [15] and McDonald’s omega [16] were used
to examine the internal consistency reliability of the
CH-SAS. Assessment of the convergent validity of the
CH-SAS was performed through the calculation of its
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correlations with the Short General Health Question-
naire (GHQ-12) and the rumination subscale of the
Rumination-Reflection Questionnaire (RRQ). According
to a previous study, private self-absorption is more cor-
related with depression, while public self-absorption is
more correlated with social anxiety [10], so the GHQ-12,
which measures both depression and anxiety, was cho-
sen to evaluate the convergent validity of the CH-SAS.
Rumination refers to a habitual tendency to passively
and repeatedly analyze one’s problems, worries, and dis-
tressing emotions without taking any active steps toward
resolving them [17, 18], which reflects the self-concern
aspect of neuroticism [19]. Furthermore, the rumination
subscale of the RRQ has been used to screen for subjects
with a tendency toward self-absorption [20]. Therefore,
the rumination subscale of the RRQ was also used to
evaluate convergent validity for the CH-SAS.

Divergent validity was evaluated by calculating correla-
tions of the CH-SAS with the Mindful Attention Aware-
ness Scale (MAAS) and the Private Self-Consciousness
Scale (PrSCS). Individuals who possess a high level of
mindfulness tend to exhibit a greater awareness and
attentiveness toward their present moment experiences,
as opposed to individuals with self-absorption who
are disconnected or disengaged from reality [21]. Lep-
panen and Kim’s research demonstrated that absorp-
tion is linked to stimulus-driven focus and superficial
self-reflection, whereas mindfulness involves goal-driven
control over stimuli and insightful self-reflection [22].
Meanwhile, Perona-Garcelan et al’s [23] study also sug-
gested a negative correlation between self-absorption and
mindfulness. Thus, the MAAS was used to test the diver-
gent validity of the CH-SAS. When McKenzie and Hoyle
[10] developed the SAS, they pointed out that the SAS
measures pathological self-concern, which is different
from the relatively simple construct of self-consciousness
measured using the PrSCS. Therefore, we also used the
PrSCS to assess the divergent validity of the CH-SAS.

Finally, we carried out an empirical study to illustrate
the clinical utility of the CH-SAS. We explored the pre-
dictive role of self-absorption in obsessive-compulsive
disorder (OCD) beyond other relevant psychological fac-
tors of dissociation, rumination, depression, anxiety, and
mindful attention awareness. OCD is a type of anxiety
disorder involving obsessive-compulsive thoughts and
compulsive behaviors. People with OCD usually have
recurrent and persistent, intrusive and inappropriate
thoughts, impulses or images, sometimes with significant
anxiety and distress in the process [24]. Previous studies
have suggested that dissociation, rumination, anxiety and
depression are all related to the development of OCD
[25-30]. Self-absorption as measured by the SAS reflects
pathological self-focus, with its construct sharing simi-
larities with rumination [19]. Meanwhile, studies have
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shown that self-absorption is related to depression and
anxiety [10] as well as perfectionism, self-criticism, post-
traumatic stress, anxious attachment and impairments
in working memory capacity [12, 31-33], so it is reason-
able to infer that self-absorption might also predict OCD
to some extent. The exploration of the predictive role
of self-absorption in OCD may inspire new treatment
approaches.

Method

Participants

After completing the informed consent form, 209 par-
ticipants provided responses in an online questionnaire
system in exchange for a monetary incentive of 10 RMB.
These participants were mainly recruited from Beijing
(located in northern China) and Guangdong province
(located in southern China). To ensure that respon-
dents could fully understand the questions, participants
with an educational level below junior high school were
excluded, and those with too short response time were
also excluded. In the end, data from 193 participants were
kept (101 females, 92 males), with ages varying from 16
to 29 (mean=20.29; SD=1.92). To investigate the retest
reliability of the CH-SAS, an additional 30 respondents
(all college students) were contacted after the CH-SAS
was obtained and asked to complete the Chinese version
of the SAS and retest it 2 weeks later.

Assessment

Ember and Ember’s [34] cross-cultural research approach
was utilized to introduce the SAS to China. The English
version of the SAS was first translated into Chinese by
the authors. The back-translation was then carried out by
an English lecturer. Professors and students with English
language proficiency identified discrepancies between
the back-translated SAS and original SAS, and made
appropriate modifications to reduce them.

The GHQ-12 consists of 12 items describing the indi-
vidual’s life status, and participants are asked to report
the degree of conformity based on the experience in the
past four weeks. The GHQ-12 is scored on a 4-point Lik-
ert scale, with greater scores implying a more unfavor-
able state of mental health. The GHQ-12 has been used
in China for decades [35, 36]. Li et al’s [37] study revealed
that the Cronbach’s alpha coefficient of the Chinese ver-
sion of the GHQ-12 was 0.87 in Chinese students aged
between 12 and 19. Meanwhile, the GHQ-12 also dem-
onstrated good internal consistency among Chinese
civil servants (a=0.84) [38]. In addition, Wang et al. [39]
observed a significant correlation of the Chinese version
of the GHQ-12 with the Perceived Stress Scale (r=.49) as
well as the General Self-Efficacy Scale (r=.31).

The rumination subscale of the RRQ [19] includes 12
items in total, scored on a 5-point Likert scale. Yuan et al.
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[40] introduced the RRQ into China, and the rumination-
reflection two-factor structure was supported using CFA.
They also reported that the rumination subscale had a
Cronbach’s alpha coefficient of 0.81, and that the rumina-
tion subscale had a significant correlation with neuroti-
cism (r=.47).

The MAAS [41] has 15 items that evaluate the level of
awareness and attention in daily life based on a 6-point
Likert scale, with higher scores indicating better aware-
ness and attention in daily life. Chen et al. [42] introduced
the MAAS to China, and found that the MAAS showed
good test-retest reliability (r=.87) and internal consis-
tency (¢=0.89). Additionally, the MAAS Chinese version
was shown to have adequate divergent validity with the
traits of anxiety (r=—.27) and depression (r=-.31), and
acceptable convergent validity with self-esteem in a Chi-
nese college student sample (r=.15).

The PrSCS is the subscale of the Self-consciousness
Scale (SCS) [43] reflecting private self-consciousness,
which consists of 10 items using a 5-point Likert scale.
The SCS was revised by Scheier and Carber [44], and
Chen et al. [45] introduced the revised version of the
SCS to China. In a sample of Chinese college students,
the PrSCS demonstrated satisfactory internal consistency
(¢=0.73) and test-retest reliability (r=.72) [46].

The Obsessive-Compulsive Inventory-Revised (OCI-R)
[47] is an 18-item self-report questionnaire that is scored
on a 5-point Likert scale, with higher scores reflecting
more obsessive-compulsive symptoms. The OCI-R has
six subscales: washing, checking, ordering, obsessing,
hoarding, and mental neutralizing. The total score for
the Chinese version of the OCI-R showed a good level of
internal consistency (¢=0.88) and acceptable convergent
validity (r=.42) with the Yale-Brown Obsessive Compul-
sive Scale (Y-BOCS) in a Chinese college student sample
[48].

The Dissociative Experiences Scale (DES-II) is designed
based on the Diagnostic and Statistical Manual of Men-
tal Disorders-III (DSM-III) diagnostic criteria, which
includes 28 items [49]. Participants are asked to select the
frequency with which each of the dissociative symptoms
occurs, and each item is scored in 10% increments from
0 to 100%, with a total of 11 scoring levels. The DES-II
score is obtained by dividing the total score by 28, with
higher scores indicating more severe dissociative symp-
toms. Fang and Liu [50] introduced the DES-II to China,
and demonstrated that DES-II had good reliability in
a sample of Chinese college students. Specifically, the
Cronbach coefficient a of the Chinese DES-II was 0.93,
the split-half coefficient of Spearman-Brown was 0.88,
and the test-retest reliability after 6 weeks was 0.84. After
controlling for gender, the partial correlation coefficient
of the scores of DES-II with the scores of the Stanford
Group Hypnotic Susceptibility Scale Type C was 0.25
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(p<.05), and its partial correlation coefficient with the
scores of the Tellegen Absorption Scale was 0.32 (p<.05),
suggesting that DES-II had relatively good divergent and
convergent validity.

Procedure and statistical analysis

First, the total sample was randomly divided into two
halves, one for the EFA (N=97) and the other for the
CFA (N=96). EFA was conducted first, and then CFA was
used to test the factor structure obtained from the EFA.
EFA was conducted with oblique rotation, and both EFA
and CFA applied the MLR estimator. Furthermore, as a
good rule of thumb, 0.30 was set as the minimum stan-
dardized loading for an item in factor analysis according
to the McDonald criteria [16].

To evaluate the model fit for the CFA, the following
fit indices and corresponding cutoff values were applied
[51]: comparative fit index (CFI; more than 0.90/0.95 sug-
gesting acceptable/good fit), the root mean square error
of approximation (RMSEA; below 0.08 suggesting a good
fit) with its 90% confidence interval, and Tucker—Lewis
index (TLIL; more than 0.90/0.95 suggesting acceptable/
good fit). Then, the measurement invariance of the CH-
SAS was assessed with respect to configural invariance,
strong invariance, metric invariance, and strict invariance
across genders. Changes in fit indices (e.g., ACFI<0.01,
ATLI<0.01, ARMSEA<0.015) were also used when com-
paring nested models at a specific level in addition to
ASB-x2 [52-54].

When conducting network analysis, the ‘least abso-
lute shrinkage and selection operator’ (LASSO) [55] was
applied using the ggraph package of R [56] to obtain a
sparse partial correlation network. With the R package
bootnet [57], the bootstrapping technique (the number
of nonparametric bootstrapping samples was set as 1000)
was applied to obtain a 95% confidence interval (CI) of
edge weights, and the stability of the centrality indi-
ces (i.e., strength, closeness, betweenness, and expected
influence) was estimated using case-dropping bootstrap-
ping (number of replicates=2500) [57]. The correlation
stability (CS) indices were used to reflect the stability of
the centrality indices, which is the maximum propor-
tion of the sample that can be dropped to make the cor-
relation of centrality indices in the subset with those in
the original sample reach a certain value (i.e., 0.7 in this
study). Epskamp et al. [57] pointed out that the mini-
mum criterion for CS indices is 0.25, and they are recom-
mended to be above 0.50.

The reliability of the CH-SAS was assessed using inter-
nal consistency in terms of Cronbach’s alpha [15] and
McDonald’s omega [16], as well as test-retest reliability.
Typically, a Cronbach’s alpha of 0.70 or higher but less
than 0.80 is considered to be acceptable, a value between
0.80 and 0.90 is considered to be good, and a value of
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0.90 or above is considered to be excellent [58]. It was
suggested that McDonald’s omega assessed based on
the saturation of general factors within a bifactor model
can better reflect internal consistency [59], so it was also
reported in this study. Although there were no widely
acknowledged criteria for determining acceptable or
satisfactory levels of McDonald’s omega index, McDon-
ald’s omega index should adhere to the same standards as
Cronbach’s alpha coefficient. Test-retest reliability of 0.70
or higher is considered to be good [60].

We then evaluated the convergent and divergent valid-
ity of the CH-SAS by calculating its correlations with
the rumination subscale of the RRQ, the GHQ-12, the
MAAS, and the PrSCS.

Finally, a hierarchical regression analysis was carried
out to explore the predictive role of self-absorption in
OCD. In the final model, we used the OCI-R scores as
the dependent variable, the CH-SAS scores as the focal
predictor, the scores of dissociation, rumination, anxiety,
depression, and mindfulness as the known predictors,
and gender, age and educational level as covariates.

The factor analysis was conducted with Mplus 7 [61].
Cronbach’s alpha calculations, correlation analyses and
hierarchical regression were carried out with IBM SPSS
Statistics for Windows version 26.0 [62]. The network
analysis and McDonald’s omega calculation were con-
ducted with R [63].

Result

Structure

Exploratory factor analysis

In the EFA conducted on half of the whole sample
(N=97), although there were four factors having eigen-
values greater than 1, the scree plot (shown in Figure S1)
suggested that a two-factor solution was the most appro-
priate. All the items had primary loadings ranging from
0.397 to 0.775 on the factors (i.e., private self-absorption
and public self-absorption) they were designed to mea-
sure, which were considered meaningful loading as
defined by McDonald [16]. The correlation between the
two factors was 0.56. However, the loadings of the tenth
item (i.e., “When I start thinking about how others view
me, I get all worked up””) on the two factors exceeded the
cross-loading criterion of 0.4 suggested by Hair et al. [64],
with a loading of 0.425 on the private self-absorption fac-
tor and a loading of 0.438 on the public self-absorption
factor. Given that the overall focus of this question is on
the extent to which one cares about “others’ perceptions
of one’s self’, we kept this question on the public self-
absorption factor.

Confirmatory factor analysis
The two-correlated-factor model derived from the EFA
model was tested through CFA on the other half of the
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sample (N=96) using the MLR estimator. The results
showed that TLI=0.899, which closely reached the cri-
terion of 0.9, and CFI=0.913 and RMSEA =0.057, which
were in the ideal range.

The standardized factor loadings of the two factors are
shown in Table 1. The standardized factor loadings of the
16 positively worded items ranged from 0.344 to 0.765,
which were substantial and significant. The factor load-
ing for the reverse-rated item (i.e., “I do not spend long
amounts of time thinking about myself”) was poor (i.e.,
0.044), which did not reach the criterion of 0.30 for a
meaningful standardized factor loading [16]. Thus, this
item was excluded from the CH-SAS.

Then, a two-correlated-factor model was applied to
the remaining 16 positively worded items through CFA
utilizing the MLR estimator. The results showed that the
model fit indices satisfied the predetermined criteria (i.e.,
CFI=0.934, TLI=0.924, RMSEA=0.052) and that the
factor loadings (range=0.344-0.766) were all significant
and meaningful. In addition, to facilitate comparisons
of self-absorption levels among this nonclinical Chinese
sample and those in other cultural contexts, Table 1 dis-
plays the mean (M) scores and standard deviations (SD)
for each item.

To further explore the invariance of the structure of the
CH-SAS across gender, a multiple-group CFA was con-
ducted to examine configural invariance, metric invari-
ance, strong invariance, and strict invariance. Table 2
demonstrates the model fit indices for the nested models
(Models 1-4). The goodness of fit indices for the config-
ural invariance model were close to the desired criterion,
with CFI, TLI, and RMSEA values of 0.875, 0.855, and
0.078, respectively. The chi-square difference test results
indicated that there were no significant differences
among each pair of nested models (Model 2 vs. Model 1:
ASB-x2 (14)=10.332, p>.05; Model 3 vs. Model 2: ASB-
X2 (14)=12.186, p>.05; Model 4 vs. Model 3: ASB-x2
(16)=21.9622, p>.05). Additionally, the amount of varia-
tion in CFIL, TLI and RMSEA between each pair of nested
models did not exceed the suggested criterion, indicating
that the strict invariance of the CH-SAS across different
genders was supported.

Network analysis

The network structure of all the items for the CH-SAS
is shown in Fig. 1. Overall, most items had one or more
strong positive connections with other item(s) within
the same subscale (i.e., PrSAS and PubSAS). Most con-
nections between different subscale items were also posi-
tive, and they were often weaker than those within the
same subscale. However, strong positive connections
were found between “Sometimes I am so deep in thought
about my life I am not aware of my surroundings” for the
PrSAS and “It upsets me when people I meet don’t like
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Table 1 Descriptive statistics and standardized factor loadings of
the two-correlated-factor model
Item M SD

Factor

PrSA PubSA

Private self-absorption (PrSA)

4. 1 think about myself more than
anything else.

5.When I try to think of some-
thing other than myself, | cannot.
6.When | have to perform a task, |
do not do it as well as | should
because my concentration is in-
terrupted with thoughts of myself
instead of the task.

9. My mind never focuses on
things other than myself for very
long.

11. I cannot stop my head from
thinking thoughts about myself.
12. Sometimes | am so deep in
thought about my life  am not
aware of my surroundings.
14.1do not spend long amounts
of time thinking about myself.
15.When I think about my life, |
keep thinking about it so long |
cannot turn my attention to tasks
that need to be done.

Public self-absorption (PubSA)
1.1find myself wondering what
others think of me even when |
don't want to.

3326 0991 0418***

2694 1.106 0.681***

2876 1111 0.691%**

2389 1.000 0.460***

2751 1186  0.744***

3.047 1.183  0.758***

3332 1.002 0.044

3010 1.127  0.687***

3741 0944 0.366**

2. I'have difficulty focusing on 3.187  1.034 0.517%%*
what others are talking about
because | wonder what they're
thinking of me.

3.1feel like others are constantly
evaluating me when I'm with

them.

2927 1.143 0.705%**

7.1 wish others weren't as critical ~ 3.534  1.190 0.600***

of me as they are.

8.1am very aware of what others 2964  1.062 0.765%**
think of me, and it bothers me.
10. When | start thinking about
how others view me, | get all
worked up.

13. It upsets me when people |

meet don't like me.

2891 1.187 0.757%

1.208 0.633%*

16. When I'm about to meet 1.158 0.458***
someone for the first time, I worry

about whether they'll like me.
17. After being around other
people, | think about what |
should have done differently
when | was with them.

Note *** p<.001

3922 0.907 0.344%
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me” for the PubSAS, and “I think about myself more than
anything else” for the PrSAS and “I wish others weren't as
critical of me as they are” for the PubSAS. It should also
be noted that “My mind never focuses on things other
than myself for very long” in PrSAS and “After being
around other people, I think about what I should have
done differently when I was with them” in the PubSAS,
and “When I have to perform a task, I do not do it as well
as I should because my concentration is interrupted with
thoughts of myself instead of the task” in the PrSAS and
“I find myself wondering what others think of me even
when I don’t want to” in the PubSAS were strongly nega-
tively connected.

The bootstrapped 95% Cls for edge weight estimates
are shown in Figure S2. The strongest edges in terms of
both sample estimates and bootstrapped means were
PuS15 (“When I'm about to meet someone for the first
time, I worry about whether they’ll like me”) - PuS16
(“After being around other people, I think about what
I should have done differently when I was with them”),
PuS1 (“I find myself wondering what others think of me
even when I don’t want to”) - PuS16 (“After being around
other people, I think about what I should have done dif-
ferently when I was with them”), and PrS11 (“I cannot
stop my head from thinking thoughts about myself”)
- PrS14 (“When I think about my life, I keep thinking
about it so long I cannot turn my attention to tasks that
need to be done”).

The centrality estimates are shown in Fig. 2, and their
corresponding stability is shown in Figure S3. The CS
coefficients for strength, closeness, betweenness, and
expected influence were 0.21, 0.05, 0, and 0.52, respec-
tively, so only the order of expected influence can be
interpreted properly according to the criterion set by
Epskamp et al. [57]. As shown in Fig. 2, PrS12 (“Some-
times I am so deep in thought about my life I am not
aware of my surroundings”), PrS11 (“I cannot stop my
head from thinking thoughts about myself”), and PuS10
(“When I start thinking about how others view me, I get
all worked up”) had the strongest expected influence in
the network.

Psychometric properties

Reliability analysis

Internal consistency was tested for the CH-SAS scale as
a whole and its two subscales. The Cronbach’s alpha val-
ues for the CH-SAS and the original SAS were 0.903 and
0.893, respectively. With respect to the internal consis-
tency of the two subscales, the Cronbach’s alpha values
were 0.835 and 0.853 for the PrSAS and PubSAS, respec-
tively. Due to certain limitations of Cronbach’s alpha, we
also computed McDonald’s omega coefficients, which
were 0.916, 0.875 and 0.883 for the CH-SAS, PrSAS and
PubSAS, respectively.
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Table 2 Overall model fit indices for the measurement invariance tests

Model SB-X2 df CFI TLI RMSER [90% CI] ACFI ATLI ARMSEA
Gender

M1(configural) 327.493*** 206 875 855 078 [.062,.094]

M2(metric) 341.389*** 220 875 864 076 [.060,.091] 0 .009 002
M3(scalar) 350.759*** 234 .880 877 072 [.056,.087] —.005 013 004

M4 (strict) 373.195%** 250 874 879 071 [.056,.086] 006 .002 001

Note M1-4 denotes Models 1-4; SB-x2=Satorra-Bentler chi-square; *** p<.001

© PrSA
© PubSA

Fig. 1 Estimated Network Structure for the CH-SAS items. The blue nodes were items of public SAS, and the yellow nodes were items of private SAS. PuS1
="find myself wondering what others think of me even when | don't want to”; PuS2 ="l have difficulty focusing on what others are talking about because
I wonder what they're thinking of me”; PuS3 ="| feel like others are constantly evaluating me when I'm with them”; PrS4 ="l think about myself more than
anything else”; PrS5 ="When | try to think of something other than myself, | cannot”; PrS6 ="When | have to perform a task, | do not do it as well as | should
because my concentration is interrupted with thoughts of myself instead of the task”; PuS7 ="l wish others weren't as critical of me as they are”; PuS8 ="
am very aware of what others think of me, and it bothers me”; PrS9 ="My mind never focuses on things other than myself for very long”; PuS10 ="When |
start thinking about how others view me, | get all worked up”; PrS11 ="l cannot stop my head from thinking thoughts about myself”; PrS12 ="Sometimes
Iam so deep in thought about my life | am not aware of my surroundings”; PuS13 ="It upsets me when people | meet don't like me”; PrS14 ="When | think
about my life, | keep thinking about it so long | cannot turn my attention to tasks that need to be done”; PuS15 ="When I'm about to meet someone for
the first time, | worry about whether they'll like me”; PuS16 ="After being around other people, | think about what | should have done differently when |
was with them”. The blue solid lines represent positive connections, the red dashed lines represent negative connections, and the thickness of the lines
represents the magnitude of these connections

The results showed that the test-retest reliability of = Convergent and divergent validity
the CH-SAS after two weeks was 0.908. The test-retest To evaluate the convergent and divergent validity of
reliability of the PrSAS and the PubSAS were 0.872 and  the CH-SAS, the Pearson’s correlation coefficients of
0.852, respectively. the CH-SAS with the rumination subscale of the RRQ,
MAAS, GHQ-12 and PrSCS were calculated. The skew-
ness (-0.368—1.174) and kurtosis (-1.17-0.537) for all
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Fig. 2 The centrality estimates for the items of CH-SAS. The order of the items was ranked according to the expected influence indices

Table 3 Convergent and divergent validity for the CH-SAS

CH-SAS PrSCS Rumination MAAS GHQ-12
Entire Private Public
Range 16-80 7-35 9-45 12-39 1.58-5 27-88 0-12
Mean 49.85 20.09 29.76 2445 348 55.87 3.09
Skewness 0.105 0.138 -0.014 0.346 -0.137 0.074 1174
Kurtosis -0.039 -0.025 -0.027 0.097 -0.169 -0.321 0.537
Correlations Entire 0.907%** 0.937%** 0.131 0.597%** —0413%** 0.538***
Private 0.907%** 0.703%%* 0.078 0.474%** —0407%%* 0.518%**
Public 0.937%** 0.703%** 0.157* 0.616%** —0.360*** 0.479%**

Note * p<.05; *** p<.001

measures satisfied the requirement for a normal distribu-
tion [65]. As shown in Table 3, the CH-SAS and its two
subscales had moderate positive correlations with the
rumination subscale of the RRQ (ranging from 0.474 to
0.616; p<.001) and the GHQ-12 (ranging from 0.479 to
0.538; p<.001), and moderate negative correlations with
the MAAS (ranging from —0.413 to —0.360; p<.001). It
is worth noting that the PrSCS has almost no correlation
with the CH-SAS and PrSAS (p>.05). Although its cor-
relation with the PubSAS was significant at the 0.05 level,

it was a remarkably low correlation coefficient (r=.157).
To better illustrate the correlations of the CH-SAS with
the depression, anxiety and social dysfunction dimen-
sions of the GHQ-12, the correlations between the CH-
SAS and these three subscales of the GHQ-12 are shown
in Table 4. As shown in Table 4, the CH-SAS and its sub-
scales were moderately correlated with the anxiety and
depression subscales of the GHQ-12 (ranging from 0.405
to 0.505; p<.001), but they were uncorrelated with the
social dysfunction dimension (p>.05).
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Table 4 Correlations of the CH-SAS with subscales of GHQ-12

GHQ-12
Anxiety Depression Social dysfunction
Correlations ~ Entire 0.485***  0.488*** 0.089
Private  0459***  0.405*** 0.118
Public ~ 0433**  (0.505*** 0.039

Note *** p<.001

Hierarchical regression analysis
Before conducting hierarchical regression analysis, we
first performed correlation analysis of OCD with disso-
ciation, rumination, mindfulness, anxiety, depression and
self-absorption to ensure that the cognitive predictors
included in the hierarchical analysis were convincing.
As shown in Table 5, dissociation, rumination, anxiety,
depression and self-absorption were positively correlated
with OCD (r=.433-0.606, p<.001), whereas mindfulness
was negatively correlated with OCD (r=-.382, p<.001).
Then, we explored the predictive role of self-absorp-
tion in OCD. Hierarchical regression analysis was
performed with OCD as the dependent variable, dis-
sociation, rumination, mindfulness, anxiety, depression

Table 5 Correlations of OCD with relevant psychological factors
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and self-absorption as independent variables, and gender,
age, and education level as control variables. As shown
in Table 6, in the first step, the covariates (i.e., gender,
age and education level) did not significantly explain the
variance of the OCD. In the second step, the inclusion
of dissociation, rumination, mindfulness, anxiety, and
depression explained an additional 47.4% of the OCD
variance (F (5, 184)=21.119, p<.001). The introduction of
self-absorption in the third step explained an additional
2.0% of the OCD variance (F (1, 183)=20.254, p<.001).
In the final model, after controlling for other cognitive
predictors and covariates, only dissociation, rumination
and self-absorption were significant predictors, and their
standard regression coefficients were 0.309, 0.156, and
0.221, respectively.

Discussion

By conducting a systematic evaluation of the CH-SAS
in terms of latent variable structure, network structure,
psychometric properties, and clinical utilities, this study
supported the suitability of this questionnaire for use
in Chinese cultural contexts. According to the factor

Dissociation Rumination Mindfulness Anxiety Depression Self-absorption
oCb 0.593*** 0.479*** —0.382%*% 0.474%** 0.433%* 0.606***
Note *** p<.001
Table 6 The results of hierarchical regression analysis

Adjusted R? AR? F B S.E. B t

The first step -0.011 0.005 0.297
Gender 0.793 2.065 0.028 0.384
Age -0475 0.565 -0.065 -0.841
Education level -0.132 2.131 -0.005 -0.062
The second step 0456 0474 21.119%**
Gender 0.845 1.536 0.030 0.550
Age -0.171 0.424 -0.023 -0.404
Education level 1.517 1.599 0.054 0.949
Dissociation 0.232 0.039 0.391 5.926***
Rumination 4.499 1.229 0.229 3.662%**
Mindfulness -0.079 0.077 -0.066 -1.031
Anxiety 1.523 0.770 0.157 1.979*
Depression 0.946 0.855 0.086 1.107
The third step 0474 0.020 20.254%%%
Gender 1.133 1514 0.040 0.748
Age -0.046 0420 -0.006 -0.110
Education level 0.526 1613 0.019 0326
Dissociation 0.183 0.042 0.309 4.327%%%
Rumination 3.059 1318 0.156 2.320%
Mindfulness -0.065 0.076 -0.054 -0.855
Anxiety 1411 0.758 0.146 1.862
Depression 0436 0.861 0.040 0.507
Self-absorption 0.276 0.101 0.221 2.726**

Note * p<.05; ** p<.01; *** p<.001
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analysis results, the CH-SAS had two correlated factors:
private self-absorption and public self-absorption, which
was consistent with the structure of the SAS during its
developmental process [10]. However, the reverse scor-
ing item in the original SAS should be dropped in the
CH-SAS because of its extremely low factor loading on
the corresponding factor in the CFA model. For Chinese
individuals, this item (i.e., “I do not spend long amounts
of time thinking about myself”) appears to reflect a state
of selflessness rather than the opposite of pathological
self-absorption.

In addition to latent variable modeling, the network
structure and importance of items for the CH-SAS were
also estimated using network analysis. Consistent with
the factor analysis results, most of the connections of
items within the same subscale were stronger than those
between different subscales. The strong positive connec-
tion between “Sometimes I am so deep in thought about
my life I am not aware of my surroundings” for the PrSAS
and “It upsets me when people I meet don't like me” for
the PubSAS might reflect the aspects of self-absorption
related to dissociation and anxiety, while the strong posi-
tive connection between “I think about myself more than
anything else” for the PrSAS and “I wish others weren't as
critical of me as they are” for the PubSAS might reflect
the aspects of self-absorption related to narcissism. In the
network of CH-SAS items, most of the connections were
positive. However, two pairs of strong negative connec-
tions were found between different subscales. The rea-
son might be that the negatively connected items might
represent different aspects of self-absorption, which were
those related to negative affect (e.g., anxiety and depres-
sion) and those related to narcissism. Self-absorption was
found to be related to both negative affect (e.g., anxiety
and depression [10]) and narcissism [13]. Narcissism is a
multidimensional structure involving both adaptive and
maladaptive components [13, 66]. Previous studies [67,
68] have shown that adaptive narcissism has a negative
correlation with anxiety or depression, while maladap-
tive narcissism is uncorrelated or positively correlated
with anxiety or depression. And self-absorption and nar-
cissism share a component of pathological self-focused
attention [13]. Therefore, it was inferred that the negative
connections between items of the CH-SAS might be due
to different psychological characteristics (i.e., negative
affect or narcissism) related to these items.

The core items for the CH-SAS were “Sometimes I am
so deep in thought about my life I am not aware of my
surroundings’, “I cannot stop my head from thinking
thoughts about myself’, and “When I start thinking about
how others view me, I get all worked up’, which seemed
to be related to the aspects of excessive self-immersion,
uncontrollability and anxiety for self-absorption.
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The rumination subscale of the RRQ, MAAS, GHQ-12
and PrSCS were applied to examine the convergent and
divergent validity of the CH-SAS. Consistent with expec-
tations, the CH-SAS had a moderate positive correlation
with the rumination subscale of the RRQ and the GHQ-
12, a moderate negative correlation with the MAAS, and
no correlation with the PrSCS, suggesting that the CH-
SAS had favorable convergent and divergent validity.

Rumination reflects self-focused status in anxious
individuals and is associated with psychological stress.
Moreover, prior studies have found that rumination has
positive correlations with negative emotions and mental
illnesses [69-71]. Considering the sharing characteristics
between rumination and self-absorption, the moderate
positive correlation between the CH-SAS and the rumi-
nation subscale of the RRQ reflects the convergent valid-
ity of the CH-SAS.

In contrast, mindfulness emphasizes openness and
acceptance [72, 73]. Individuals who have a high level of
mindfulness tend to focus on reality, whereas individuals
with a low level of mindfulness often have forced or auto-
matic behaviors that lack consciousness or attentional
involvement and may dwell on fantasies and anxieties
regarding the past or the future [74]. This is similar to
the psychological status and behavior of individuals with
high levels of self-absorption who focus on the self exces-
sively, continuously and pathologically and thus also lack
awareness of reality. Therefore, the correlation coefficient
between the CH-SAS and MAAS was negative.

Consistent with previous research [10], self-absorption
was associated with depression and anxiety. Using the
subscale of the GHQ-12, we also found that self-absorp-
tion had no significant correlation with social dysfunc-
tion, suggesting that self-absorption had no impact on
individuals’ social functions despite its negative impact
on mental health.

Self-consciousness is an adaptive cognitive process
involving inward attention to thoughts, feelings, or moti-
vations [75]. The finding of a weak correlation between
the PrSCS and the CH-SAS is consistent with the argu-
ment of Ingram [9] that self-absorption reflects patho-
logical self-consciousness, which is different from the
normal self-consciousness measured with the PrSCS.

There has been no research on the association between
OCD and self-absorption, and the present study fills this
gap. The results of the hierarchical regression analy-
sis showed that the CH-SAS was sufficiently effective
in predicting OCD. The results of the correlation analy-
sis (i.e., OCD was moderately positively correlated with
rumination, depression, and anxiety, and moderately
negatively correlated with mindfulness) were identi-
cal to those of previous studies [25-30]. However, in
the final results of the hierarchical regression analysis,
only dissociation, rumination and self-absorption were
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significant predictors for OCD after controlling for other
psychological factors. Cognitive models of OCD suggest
that obsessions are produced from unwanted intrusive
thoughts or images that are considered important, unac-
ceptable, or dangerous [76]. People with OCD are often
out of the present moment, caught up in self-imagined
obsessive-compulsive events, which makes them feel
anxious as if these events have already occurred [77, 78].
In addition, Cartwright-Hatton and Wells [79] suggested
that excessive awareness of and attention to one’s cogni-
tive processes can be used to differentiate between indi-
viduals with OCD and those suffering from generalized
anxiety disorder. Similarly, higher levels of self-absorp-
tion represent a repetitive, passive approach to constantly
focus on self while ignoring the surroundings, and they
are associated with blurring the boundaries between
the subjective and objective worlds [80]. Therefore, both
OCD and self-absorption involve similar cognitive pro-
cesses that are characterized by repetitiveness, uncon-
trollability, self-immersion, and cognitive fusion [78],
which might explain the predictive role of self-absorption
in OCD. Furthermore, in the hierarchical regression
analyses, the effects of anxiety, rumination, and disso-
ciation on obsessive-compulsive symptoms were attenu-
ated when self-absorption was introduced. This suggests
that self-absorption may partially mediate the relation-
ship between these variables and OCD. Also, it was
found that the self-absorption is more correlated with
OCD than anxiety, which may suggest the potential role
of self-absorption in differentiate OCD from other anxi-
ety disorders. The unique influence of self-absorption in
OCD may serve as an inspiration for the development
of innovative treatments for this disorder. For example,
self-related material can be incorporated into Attentional
Bias Modification Training (ABMT) to effectively alter
the pathological attentional processes observed in OCD
patients [81-86].

In this study, it was observed that Chinese individuals
exhibited higher scores on the self-absorption scale, com-
pared to those obtained in the U.S. and Serbia [10, 11].
To be specific, in the Chinese sample, the average mean
score of PrSAS items was 3.346, compared to 1.689 and
2.53 for the U.S. and Serbian samples, respectively. Simi-
larly, the average mean score of PubSAS items was 3.301
in the Chinese sample, while it was 1.908 and 2.153 for
the U.S. and Serbian samples, respectively. This disparity
could potentially be attributed to profound cultural dif-
ferences. For example, a pivotal element of Chinese cul-
ture is the concept of “Face-saving’, which emphasizes the
significance of preserving a positive image in the eyes of
others. “Face-saving” has been linked to heightened lev-
els of anxiety [87], as it entails a constant concern about
how one’s actions and behavior are perceived by soci-
ety. This excessive preoccupation with others’ opinions
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aligns closely with the core of public self-absorption.
Furthermore, Confucianism, a foundational philosophy
in Chinese society, upholds collectivism, encouraging
individuals to prioritize the collective’s well-being and
opinion. This collectivistic mindset fosters a tendency for
individuals to be more concerned about how the group
views them [88, 89], thereby contributing to higher lev-
els of public self-absorption. It should be noted that the
majority of participants in this study were born during
the period of China’s one-child policy. Research [90] indi-
cates that individuals from this demographic tend to be
more self-oriented and less attentive to others’ emotions,
which may contribute to their increased levels of private
self-absorption.

Although this study has made contributions, it is also
important to acknowledge its limitations and address
them in future research. First, as self-absorption is pres-
ent in different types of psychological disorders [80], it
is recommended to assess the psychometric properties
of the CH-SAS in populations with varied clinical char-
acteristics. Second, given that self-absorption is also
correlated with some adaptive functions [80] in addi-
tion to the negative symptoms included in this study,
we may include a comprehensive set of psychological
variables that are related to self-absorption to gain more
insight into the information contained in each item of the
CH-SAS.

In summary, the CH-SAS is currently the only tool
available to assess pathological self-absorption in non-
clinical Chinese populations. It has a desirable structure
and displays good reliability and validity in general. The
specific items in the CH-SAS might be related to different
psychological characteristics, but the core items of the
CH-SAS were more related to excessive self-immersion,
uncontrollability and anxiety aspects of self-absorption.
Finally, self-absorption measured with the CH-SAS was
able to effectively predict OCD beyond other relevant
psychological factors, indicating the utility of the CH-
SAS in Chinese cultural contexts.
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