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Abstract

Background Loneliness is prevalent in patients with chronic diseases and can threaten their health status, treatment
process and quality of life. The stigma of loneliness stems from a derogatory and stigmatizing label that individuals
possess towards loneliness with the possibility of being socially disadvantaged, which exacerbates the negative
impact of loneliness on patients with chronic diseases and jeopardizes social support. However, few studies focused
on this theme in patients with chronic diseases. This study aimed to assess the psychometric characteristics of the
Chinese version of the Stigma of Loneliness Scale (SLS) among patients with chronic diseases, to provide a validated
tool for related research.

Methods The current study consisted of a two-phase questionnaire survey of 704 patients with chronic diseases.
Sample T comprised 318 patients (Age:40.87 + 18.55) with chronic diseases, and the data obtained were used for item
analysis and exploratory factor analysis. Sample 2 included 386 patients (Age:40.65 + 17.08) with chronic diseases, and
the resulting data were of use for confirmatory factor analysis, criterion validity, incremental validity, and Cronbach’s

a coefficient test. Moreover, in Sample 2, the equivalence of SLS in male and female cohorts and in outpatient and
inpatient groups was further examined.

Results In the exploratory factor analysis, two dimensions were extracted: Self-Stigma of Loneliness (SSL) and

Public Stigma of Loneliness (PSL). The confirmatory factor analysis revealed that the first-order two-factor model
demonstrated good fit indices (xz/df: 2.754, RMSEA=0.067, SRMR=0.023, CFI=0.988, IFI=0.989, TLI=0.983,
PNFI=0.677, PCFI=0.681), and it was superior to both the one-factor model and the two-factor orthogonal model.
The criterion validity test indicated that the SLS scores were significantly positively correlated with the scores of UCLA
Loneliness Scale, Brief lliness Perception Questionnaire, Self-Concealment Scale, Social Interaction Anxiety Scale, Social
Phobia Scale, Acceptance and Action Questionnaire-Second Edition, Kessler Psychological Distress Scale-6 scores.

The Cronbach’s a coefficient values for the SLS, SSL, and PSL were 0.961, 0.949, and 0.960, respectively. The results

of the incremental validity tests indicated that stigma of loneliness and loneliness differ in psychological construct.
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genders, as well as ways of seeking medical care.

loneliness.

In addition, the SLS showed measurement equivalence in populations of patients with chronic diseases of different

Conclusions The Chinese version of the SLS showed favorable reliability and validity in patients with chronic disease
populations, which can provide instrumental endorsement for recognition and intervention studies of stigma of

Keywords Patients with chronic diseases, Stigma of loneliness, Reliability, Validity

Introduction

Loneliness is seen as one of the most common nega-
tive psychological feelings experienced by patients with
chronic diseases during long-term treatment and recur-
rent episodes of the disease [1]. Previous studies revealed
that loneliness threatens to impair sleep quality, mental
health, and well-being in patients with chronic diseases,
decreasing treatment adherence and health service uti-
lization, as well as aggravating the severity of symptoms
[2, 3]. Besides, loneliness can be a risk factor for poor
prognosis and adverse health conditions of patients with
chronic diseases, even contributing to an increased mor-
tality risk [4, 5].

Although loneliness significantly and negatively affects
the therapeutic outcome and recovery process of chronic
diseases, physicians and nurses have not prioritized but
underestimated and mischaracterized patients’ feelings
of loneliness [6]. In a qualitative study, it was noted that
the failure of medical staff to meet the interpersonal
needs required by hospitalized patients may result in
patients exposing themselves to intense feelings of loneli-
ness and distress [7].

Different perceptions and attitudes towards loneliness
may exacerbate or weaken the negative consequences of
loneliness [8]. In general, individuals perceive loneliness
as a distressing and aversive psychological feeling, assum-
ing that lonely people lack meaningful social connections
and are socially disconnected [9]. To this end, such per-
ception may call forth denial, concealment, and stigma-
tization towards feelings of loneliness and more negative
evaluation of people who feel lonely [10].

Stigma is a subjective inference and assumption; in this
case, lonely people are often seen as unpopular or with
negative characteristics [11]. Researchers have defined
stigma of loneliness as the derogatory and stigmatizing
negative labels that individuals possess towards loneli-
ness, which in turn leads to perceived discrimination,
exclusion, denial, and injustice as results of their loneli-
ness [12]. For instance, previous research discovered that
common stigmatizing labels of loneliness encompass lack
of social skills, unpopularity, low enthusiasm, insincerity,
and weakness [13].

It is acknowledged that stigma of loneliness is strongly
associated with loneliness. Tsai et al. found that not only
do people negatively evaluate lonely people, but lonely

people also engage in negative self-evaluation and social
evaluation [14]. People characterized by high levels of
loneliness are more sensitive to stigmatizing informa-
tion which is also more prone to internalizing it as a
self-stigma of loneliness. Also, there is evidence that
loneliness could impair cognition and judgment of ill-
ness in people with chronic diseases [15]. Consequently,
patients with high loneliness tend to have higher stigma
of loneliness and more negative perceptions of their
illness.

The progressive model of self-stigma suggests that the
formation of self-stigma undergoes the perception, iden-
tification, and application of stereotypes, and that the
results can contribute to a decrease in self-esteem and
self-efficacy [16]. The most common stereotypes of lone-
liness are lack of social skills and interpersonal difficulties
[13]. Individuals with high SLS, who are identified with
stereotypes related to loneliness, may trigger skepticism
and lack of self-confidence in their interpersonal skills,
which in turn may lead to avoidance, withdrawal, and
anxiety about social interactions [17]. In addition, The
progressive model of self-stigma emphasizes that individ-
uals with high stigma tend to conceal information about
themselves from others and reveal their inner feelings
less often [18]. In a qualitative study, stigma was found
to disrupt social interactions, trigger loneliness, social
disconnection, communication barriers, increase self-
concealment, and decrease willingness to seek help [19].

Prior studies have extensively discussed the preva-
lence of loneliness and the underlying factors that may
affect loneliness in patients with chronic illnesses, with
corresponding interventions proposed [20]. However,
few studies have focused on the stigma of loneliness in
patients with chronic illness. Compared to the general
population, loneliness in patients with chronic illness is
not only influenced by real-life interpersonal interactions
or psychological factors but may also result from physical
limitations and long-term medical dependency [21]. Fur-
thermore, patients with chronic illness may suffer from
a “double stigma,” encompassing both disease-related
stigma and loneliness-related stigma [22].

Due to stigmatized attitudes toward their illness, those
patients may actively reduce social interactions, conceal
their emotional experiences, and more frequently resort
to maladaptive coping strategies, such as rejecting care
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and concern from family or friends, which can further
exacerbate feelings of loneliness and negative evaluations
of loneliness [23, 24]. For instance, Hanna et al. found
that patients were less likely to express their loneliness to
others because they perceived it as a weakness and a bur-
den, which could adversely affect their treatment process
[25]. Furthermore, evidence suggests that a decrease in
stigma of loneliness and an increase in social support are
equally important in diminishing loneliness and its nega-
tive effects in chronically ill patients [26].

Stigma of loneliness is prevalent in different countries
and is mediated by cultural factors. Typically, in collectiv-
ist cultures, public stigma tends to elicit more severe self-
stigma and has a more obvious impact on an individual’s
health and well-being [27]. For instance, Barreto et al.
found that in collectivist cultures, individuals tend to per-
ceive loneliness as manageable and have higher stigma of
loneliness [10]. As we all know, the United States is a typ-
ical country with an individualistic culture, while China is
a typical country with a collectivistic culture. Concretely,
the Chinese people establish and develop interpersonal
relationships based on kinship and geographical proxim-
ity, with no clear-cut boundary between oneself and oth-
ers [28].

Interpersonal relationships not only reflect the degree
of harmony between the parties involved but also indi-
cate an individual’s popularity and social standing within
their group or social network [29]. Loneliness signifies
that an individual is marginalized and overlooked, with
limited influence within the group and insufficient access
to social support and resources. For patients with chronic
disease in China, social support not only provides emo-
tional, financial, and practical assistance but also suggests
that they are still welcomed by family or friends instead
of being perceived as a burden or liability [30].

Currently, a variety of scales are available to assess lone-
liness in different demographics; however, few instru-
ments have been specifically designed to measure stigma
of loneliness [31]. To enable the measurement of the
construct of stigma of loneliness, Ko et al. developed the
Stigma of Loneliness Scale (SLS) among American col-
lege students [12]. The scale consisted of 10 items divided
into Self-Stigma of Loneliness (SSL) and Public Stigma
of Loneliness (PSL) dimensions. In the study by Ko et al.,
it was found that the factor structure of the two-factor
model demonstrated better fit indices compared to the
one-factor model and the two-factor orthogonal model,
and the scale exhibited good structural validity, construct
validity, internal consistency reliability, and test-retest
reliability [12]. The validity of the SLS has not only been
confirmed among U.S. college students but has also been
widely used to explore the relationships between stigma
of loneliness and mental health, loneliness, self-conceal-
ment, and interpersonal interactions among adults, older
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adults, or international students across different socio-
cultural contexts [32-35].

To examine the applicability of the SLS in the Chinese
population, Fan et al. translated the scale into Chinese
and tested its reliability among Chinese college students
[36]. It was found that the Chinese version of the SLS
showed good psychometric characteristics. Notably, the
psychometrics of both of these SLS were studied in col-
lege students. At present, no studies have examined the
applicability of the SLS to other populations. But, previ-
ous research has revealed that college students exhibit
characteristics that differ from other adult populations in
terms of the degree and type of stigma of loneliness [37].

In addition, people with chronic illness often experi-
ence loneliness and have a stronger sense of need for sup-
port from family or those around them [38]. However,
the applicability of SLS in the population of chronically
ill patients is unclear. Besides, cross-group equivalence
implies that individuals from different cohorts will
understand and interpret questionnaire items in the
same way. So, differences can only be analyzed when the
measurement tool SLS shows invariance across cohorts.
Notably, previous research has found that individuals of
different genders differ in the prevalence of loneliness
and attitudes toward loneliness [39]. Moreover, gender
differences have been found in stigma-related studies
[40]. In addition, hospitalized patients showed inconsis-
tencies with outpatients in terms of their need for inter-
personal relationships and their experience of loneliness
[41]. To account for potential differences in SLS across
gender and in patient populations with different modes
of attendance, studies also need to examine the cross-
group consistency of the scale.

By examining the psychometric properties of the SLS
within the Chinese patients with chronic diseases, this
study can provide valuable insights into the characteris-
tics and detrimental effects of stigma of loneliness in the
context of Chinese socio-cultural background, thereby
effectively enriching the existing literature. Given that
the SLS is primarily designed to measure individuals’
negative cognitions and evaluations of loneliness with-
out addressing the sources or extent of loneliness, and
the language used is not specifically tailored for college
students, the SLS can serve as a potentially effective tool
for assessing stigma of loneliness among patients with
chronic illness. Hence, this study aims to examine the
psychometric properties of the SLS within the patients
with chronic illness population to provide a reliable
instrument for relevant empirical research. The present
study hypothesizes that the SLS will demonstrate good
reliability and validity among patients with chronic ill-
ness and exhibit measurement invariance across different
genders and treatment modalities.



Fan et al. BMC Public Health (2025) 25:1619

Methods

Procedures and study design

This study employed a cross-sectional research design,
utilizing a convenience sampling approach for data col-
lection. Following medical consultations, the research
team provided eligible patients with detailed information
regarding the study’s objectives and the assurance of ano-
nymity. Patients who voluntarily agreed to participate in
the survey were required to sign informed consent forms
before receiving the paper-based questionnaires. Par-
ticipants were instructed to complete the questionnaires
independently, based on their genuine perceptions and
experiences, ensuring the authenticity and reliability of
the collected data. To allow for a test of the stability of
the SLS factor structure across samples, the current study
conducted data collection in two stages. Phase 1 was
completed in June-July 2023, and Phase 2 was completed
in August-September 2023 for the survey. To improve the
representativeness of the sample, the investigators sur-
veyed 11 hospitals in 5 provinces in China. Four hospitals
in Jilin Province were selected in Northeast China, two
hospitals in Henan Province in Central China, three hos-
pitals in Tianjin and Guangdong Province in East China,
and two hospitals in Hainan Province in the southern-
most part of China. Among them, 6 hospitals were West-
ern medicine hospitals, and 5 hospitals were Chinese
medicine hospitals.

The current study used 10 times the number of ques-
tionnaire items and a total of not less than 300 as the
minimum sample size calculation criteria [42]. The inclu-
sion criteria for participants were (1) age>18 vyears;
(2) voluntary consent to participate in this survey; (3)
diagnosed with chronic diseases such as diabetes melli-
tus, coronary artery disease, tumors, hypertension, and
strokes; Exclusion criteria: (1) the presence of language
or communication barriers; (2) the presence of serious
mental illness and cognitive impairment; (3) history of
dementia; (4) poor health, not suitable for questionnaire
survey judged by doctors.

Participants

A total of 704 valid questionnaires were returned in the
current study. Of these, sample 1 surveyed 318 chronic
disease patients and sample 2 surveyed 386 chronic
disease patients. In the total sample, the minimum
age of participants was 18 years old, the maximum age
was 86 years old, and the mean age was 40.75 years old
(SD=17.75); in sample 1, the minimum age of partici-
pants was 18 years old, the maximum age was 86 years
old, and the mean age was 40.87 (SD = 18.55); and in sam-
ple 2, the participants had a minimum age of 18, a maxi-
mum age of 85, and a mean age of 40.65 (SD=17.08).
Detailed sociodemographic information for each sample
is shown in Table 1.
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Measures

Stigma of loneliness scale (SLS)

The SLS was selected as a scale to assess stigma of loneli-
ness in patients with chronic diseases [12]. The Chinese
version of the scale, SLS, was revised in a population of
Chinese college students and showed good psychometric
characteristics [36]. The SLS consists of 10 items and is
scored on a 5-point scale, being divided into Self-Stigma
of Loneliness (SSL) and Public Stigma of Loneliness
(PSL) dimensions. Higher scores indicate a greater level
of stigma of loneliness in individuals.

UCLA loneliness scale (ULS-8)

The UCLA Loneliness Scale is the most commonly used
instrument for measuring loneliness in individuals, and
a short version of the questionnaire with different num-
bers of items was developed. The ULS-8 exhibits a high
degree of reliability and simplicity, and has been widely
used in rapid measuring for loneliness [43]. The Chinese
version of the ULS-8 demonstrates good psychometric
properties [44]. The ULS-8 has a unidimensional struc-
ture and is scored on a 4-point scale. The higher the total
score of the scale, the higher the level of loneliness of the
individual. The Cronbach’s alpha coefficient for the scale
in this study was 0.76.

Brief illness perception questionnaire (BIPQ)

The BIPQ was selected to assess the individual’s feel-
ings and perceptions of the disease they suffer from [45].
The Chinese version of the BIPQ is an effective tool for
assessing patients’ perceptions, understanding, and emo-
tional responses to their illness [46]. The scale consists of
9 items on a 10-point scale. Among these, item 3, item
4 and item 7 are reverse scored and the rest of the items
are positively scored. Item 9 is mainly used to measure
the patient’s perception of etiology and is not involved in
scoring. The higher the total score, the higher the indi-
vidual’s negative perception of the disease and the higher
the perceived severity of the disease. The Cronbach’s
alpha coefficient for the scale in this study was 0.87.

Self-Concealment scale (SCS)

The SCS was chosen to assess an individual’s psycho-
logical tendency to conceal negative information and
distressing feelings [47]. The validity of the Chinese ver-
sion of the SCS has been confirmed across different age
groups [48]. The SCS comprises 10 items in a unidimen-
sional structure. The scale is scored on a 5-point scale,
from 1 (strongly disagree) to 5 (strongly agree). A higher
total score indicates that the individual’s tendency to self-
conceal is also higher. The Cronbach’s alpha coefficient
for the scale in this study was 0.93.
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Table 1 Sociodemographic characteristics
Entire sample Sample 1 Sample 2
(n=704) (n=318) (n=386)
N % N % N %
Age
18~35 316 44.89 151 4748 165 42.75
36~59 255 36.22 102 32.08 153 39.64
60~ 86 133 18.89 65 20.44 68 17.62
Gender
Male 313 44.46 135 4245 178 46.11
Female 391 55.54 183 57.55 208 53.89
Age (Mean, SD) 40.75 (17.55) 40.87 (18.55) 40.65 (17.08)
Types of ilinesses
Diabetes mellitus 169 24.01 71 2233 98 25.39
Coronary artery disease 120 17.05 57 17.92 63 16.32
Tumors 89 12.64 46 14.47 43 11.14
Hypertension 213 30.26 92 2893 121 31.35
Strokes 113 16.05 52 16.35 61 15.80
Way of seeking medical care mode
Outpatients 438 62.22 174 54.72 264 68.39
Inpatients 266 37.78 144 45.28 122 31.61
Nationality
Han Chinese 629 89.35 290 91.19 339 87.82
Minority 75 10.65 28 8.81 47 12.18
Residence
City 518 73.58 232 72.96 286 74.09
Country 186 2642 86 27.04 100 2591
Education
Elementary school and below 64 9.09 32 10.06 32 8.29
Junior high school 17 16.62 53 16.67 64 16.58
High/vocational secondary school 107 15.20 57 17.92 50 12.95
Junior college 101 14.35 52 16.35 49 12.69
Undergraduate 276 39.20 109 34.28 167 43.26
Post-graduate 39 5.54 15 4.72 24 6.22
Marital status
Unmarried 255 36.22 122 3836 133 34.46
Married 410 5824 181 56.92 229 5933
Divorced 14 1.99 5 1.57 9 233
Widowed 16 227 5 1.57 1 2.85
Remarried 9 1.28 5 1.57 4 1.04
Number of children
None 277 39.35 128 40.25 149 38.60
One 221 31.39 87 27.36 134 34.72
More than one 206 29.26 103 3239 103 26.68

Social interaction anxiety scale (SIAS) and social phobia scale
(SPS)

The SIAS and SPS were adopted to measure the level of
anxiety and fear of social activities in individuals. Fergus
et al. developed a shortened version of the scale consist-
ing of 12 items [49]. The Chinese versions of the SIAS
and SPS exhibit good psychometric properties and dem-
onstrate cross-cultural measurement invariance [50].
Both the SIAS and the SPS consist of 6 items each, which
are scored on a 5-point scale. The validity of the scales

has been validated in both the general population and in
populations with social anxiety disorders. Higher total
scores indicate that individuals also have higher levels of
social anxiety and fear. The Cronbach’s alpha coefficients
for the SIAS and SPS in this study were 0.94 and 0.95,
respectively.

Acceptance and action questionnaire-second edition (AAQ-II)
The AAQ-II was adopted to measure the degree of
experiential avoidance and psychological rigidity in
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individuals [51]. The Chinese version of AAQ-II is an
useful self-report measure of experiential avoidance [52].
The scale is composed of 7 items with a unidimensional
structure. The AAQ-II is scored on a 7-point scale and all
items are positively scored. The higher the total score, the
higher the level of individual’s feelings of pain and one’s
control and avoidance of the impulses and emotions, and
the higher the level of psychological rigidity. The Cron-
bach’s alpha coefficient for the scale in this study was
0.95.

Kessler psychological distress scale (K10)

The K10 scale has been extensively used to assess the
mental health status of different populations and has
demonstrated good psychometric characteristics [53].
The Chinese version of K10 has good validity and reliabil-
ity [54]. The K10 consists of 10 items and is scored on a
5-point scale. A higher total score indicates that the indi-
vidual has a higher level of anxiety and depression and is
more likely to suffer from mental illness. The Cronbach’s
alpha coeficients for the scales in this study were 0.97.

Statistical analysis

Descriptive statistical analysis was conducted on the
data, and the mean, standard deviation, skewness, and
kurtosis of all items in the SLS were reported. If the abso-
lute skewness value is less than 3 and the absolute kurto-
sis value is less than 10, it indicates that the data generally
conforms to a normal distribution [55]. Item analysis and
EFA were performed on the data from Sample 1 using
SPSS 20.0. The item analysis aims to examine the degree
of differentiation between the items [56].

First, independent samples ¢-tests were performed by
setting the first 27% of the total SLS score as the high
group and the second 27% as the low group. If p>0.05,
the item was deleted. Second, Pearson correlation analy-
sis was taken to decide the deletion of items with correla-
tion less than 0.40 by calculating the correlation between
each item and the total SLS score. Third, a significant
increase in the Cronbach’s alpha coefficient value after
removal of any item indicated that the item should be
rejected due to its poor degree of consistency with other
items.

The results of the original scale study showed that the
explanatory rates for the two dimensions were 49.64%
and 12.57%, respectively [12]. However, in the revision of
the Chinese version of the SLS by Fan et al., the explana-
tory rate for the first dimension was found to be 63.48%,
significantly higher than that in the original study,
while the explanatory rate for the second dimension
was 11.12%, which is consistent with the original find-
ings [36]. Compared to the second dimension, the first-
dimension accounts for the majority of the total variance,
making it the primary dimension of the SLS. In other
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words, the Chinese version of the SLS exhibits a trend
toward a unidimensional structure.

Therefore, this study employed both exploratory factor
analysis (EFA) and confirmatory factor analysis (CFA) to
examine the factor structure of the SLS and constructed
one-factor model and two-factor orthogonal model for
comparison with the two-factor model. The EFA included
data from Sample 1, and CFA uses data from Sample 2.
In EFA, Principal Axis Factor Analysis (PAFA) stood out
as the method of factor extraction, and Promax as the
method of factor rotation. If the factor loading value of
an item is less than 0.40 or commonality is less than 0.30,
the item needs to be removed.

CFA was performed on the data in Sample 2 using
AMOS 24.0. The criteria for good model fit were: x*/
df<3, RMSEA <0.08, SRMR<«0.05, CFI, IFI, TLI>0.90,
PNFI, PCFI>0.50 [57]. Moreover, to explain the con-
vergent validity and discriminant validity of the scale,
this study calculated composite reliability (CR), aver-
age variance extracted (AVE), maximum reliability
(MaxR(H)), and heterotrait-monotrait ratio (HTMT). If
the CR value exceeds 0.70 and the AVE value is greater
than 0.50, it indicates that the SLS has good convergent
validity [58]. If the square root of the AVE for a dimen-
sion is greater than the correlations between dimensions,
and the HTMT ratios are below 0.85, it suggests that the
data exhibit good discriminant validity [59]. Additionally,
if the MaxR(H) of the SLS is greater than 0.80, it dem-
onstrates a high level of internal consistency among the
items [60].

The reliability and validity tests based on Sample 2 are
to analyze the validity of the SLS for the criterion-related
validity and incremental validity. The correlation between
the SLS and the validity instrument was calculated by
Pearson correlation analysis to examine the criterion-
related validity of the scale. Incremental validity of the
SLS adopted Hierarchical Regression Analysis, which
examined the role of the SLS in predicting the BIPQ,
SCS, SIAS, SPS, AAQ-II, and K10 beyond a measure of
loneliness [61].

In the entire sample, this study further explored the
equivalence of SLS in male and female patient popula-
tions and in outpatient and inpatient populations [62].
First, the present study constructed Configural Invari-
ance (M1) with no restrictions added to the model. Sec-
ond, the current study constructed Weak Invariance
model (M2), which set the factor loadings of different
groups to be equal. Again, this study constructed the
strong invariance model (M3), and the M2 model was
based on setting the intercepts of the different groups
to be equal. Finally, the Strict Invariance Model (M4)
was constructed based on the M3, setting the residuals
of different groups to be equal. The differences in CFI
between M2 and M1, M3 and M2, and M4 and M3 were
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Table 2 The results of descriptive statistical analysis (N=704)

Item Skewness Kurtosis Mean SD

1 0.76 -0.33 2.16 1.15
2 0.74 -0.40 2.21 118
3 0.74 -0.40 218 1.16
4 0.67 -0.59 223 1.20
5 0.78 -0.22 218 1.16
6 047 -0.85 236 1.20
7 0.57 -0.63 2.29 117
8 0.52 -0.69 236 1.18
9 0.60 -0.52 224 1.13
10 0.55 -0.61 233 1.18

compared sequentially to determine whether the corre-
sponding models were valid. A criterion for the validity
of the model is ACFI1<0.01 [63, 64].

Results
Descriptive Statistical Analysis.

In Table 2, the mean, standard deviation, skewness, and
kurtosis of all items in the SLS are provided to illustrate
the distribution characteristics of the data. The results
show that the skewness values range from 0.47 to 0.78,
and the kurtosis values range from —0.22 to -0.85.

Table 3 The result of item analysis of SLS
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Item analysis

Item analysis was performed in Sample 1. The results
of the independent samples ¢-test showed (see Table 3)
that among the items, the scores of the high subgroups
were significantly higher than those of the low subgroups
(¢=18.53 to0 29.26, p<0.001). Correlation analysis showed
that the correlation between each item and the total score
ranged from 0.81 to 0.88, which was greater than the cri-
terion of 0.40. The Cronbach’s alpha coefficient value for
all items was 0.958, and after deleting any item, the Cron-
bach’s alpha coefficient value ranged from 0.953 to 0.956.

Exploratory factor analysis(EFA)
EFA was performed on the data from Sample 1. The
results showed a KMO value of 0.932 and a Bartlett’s
test of sphericity value of 3413.05 (df =45, p<0.001). The
KMO value was greater than 0.70, which indicated that
the data were suitable for EFA. In the EFA (see Table 4),
the factor loadings for each of the items were in the range
of 0.709 to 0.967, and the coefficients of the items were in
the range of 0.699 to 0.857. All items met the retention
criteria.

The number of factors was determined by the eigen-
value greater than 1 and combined with the scree

Item Entire Sample Low High t-value Corrected Item-Total Correlation Cronbach’s Alpha if Item Deleted

(N=318) Subgroup Subgroup

(N=86) (N=86)

M SD M SD M SD
1 206 108 108 028 321 102 1870 081" 0.956
2 208 107 103 019 319 100 19627 0817 0.956
3 210 100 105 021 340 097 2186 087" 0.953
4 214 117 105 021 353 090 2487 086" 0.954
5 200 109 103 019 322 108 18537 083" 0.955
6 235 120 106 024 366 079 2926 088" 0.953
7 223 102 105 021 349 085 2584 088" 0.953
8 228 105 105 021 348 088 24977 086 0.954
9 220 101 102 015 343 091 24087 088" 0.953
10 227 105 107 030 349 090 23567 085 0.954
Note: *"p<0.007; SD, standard deviance
Table 4 The result of exploratory factor analysis of SLS(N=318)
Item SSL PSL Commonality
1.1 would never tell another person that | am lonely because | would feel ashamed. 0.967 -0.060 0.756
2.Being lonely would mean something is wrong with me. 0.911 0.019 0.782
3. If I were lonely, | would feel ashamed. 0.886 0.003 0.777
4.1 would judge myself negatively if | were lonely. 0.797 0.127 0768
5. Being lonely would be embarrassing. 0.717 0.206 0.699
6. Others would assume that | do not have any friends if | were lonely. -0.072 0.936 0.857
7. Others would assume that | am not very good at talking to people if | were lonely. -0.055 0.909 0.776
8. If I were lonely, others would assume that | had not made enough of an effort to not feel this way. 0.147 0.762 0.852
9. Others would assume it was my fault if | were lonely. 0.190 0.731 0.803
10. If  were lonely, others would assume that | do not have social skills. 0.161 0.709 0.789

Note: the bold part is the factor and the factor load value of the project; SSL, Self-Stigma of Loneliness; PSL, Public Stigma of Loneliness
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Table 5 Confirmatory factor analysis and competitive model fitting index(N =386)

Competing Model x2df RMSEA CFI IFI TLI PNFI PCFI SRMR
two-factor model 2.754 0.067 0.988 0.989 0.983 0677 0.681 0.018
one-factor model 26.65 0.258 0.826 0.827 0.755 0.584 0.587 0.084
two-factor orthogonal mode 12.221 0.171 0924 0.924 0.893 0.653 0.657 0432

Note: RMSEA: root mean square error of approximation; CFl: comparative fit index; IFl: incremental fit index; TLI: Tucker-Lewis index; PNFI: parsimonious normed
fit index; PCFI: Parsimonious Comparative Fit Index; SRMR: standardized root mean square residual

Table 6 The criterion-related validity test of SLS(N=386)

1 2 3 4 5 6 7 8 9 10
15LS -

2.5SL 093" -

3PSL 093" 074" -

4ULS-8 059" 057" 054" -

5BIPQ 037" 032" 037" 020" -

6.5CS 062" 059" 056" 046" 031" -

7SIAS 069" 063" 064" 068" 026" 061" -

8.5PS 068" 064" 063" 067" 025" 058" 091" -

9.AAQ-II 066" 060" 062" 072" 039" 055" 0717 070" -

10K10 066" 062" 061" 076" 033" 052" 0.78" 077" 084" -
Mean 23.16 11.39 11.77 17.21 4756 2467 14.66 1415 1519 2528
SD 1042 561 556 440 15.22 933 6.27 6.25 532 10.09

Note: “p<0.01; SD, standard deviation; SLS, Stigma of Loneliness Scale; SSL, Self-Stigma of Loneliness; PSL, Public Stigma of Loneliness; ULS-8, UCLA Loneliness Scale;
BIPQ, Brief lliness Perception Questionnaire; SCS, Self-Concealment Scale; SIAS, Social Interaction Anxiety Scale; SPS, Social Phobia Scale; AAQ-II, Acceptance and
Action Questionnaire-Second Edition; K10, Kessler Psychological Distress Scale

Table 7 The results of incremental validity test of SLS(N=386)

plot. The results showed that a total of 2 factors were

extracted, cumulatively explaining 82.81% of the variance ‘?:r?:;:ent :Ir;dr;ﬁgdem Zl;;t floor 8 Z:czond ﬂo;r
of the total variance. Item 1 to item 5 were attributed to BIPQ 0T 0
factor 1, and item 6 to item 10 were attributed to factor Ulss ' 036" i 029"
2. Since the number of items and their attribution were oLS 024"
consistent with the original scale, the two factors were  ¢.¢ 021" 039"
named Self-Stigma of Loneliness (SSL) and Public Stigma ULS-8 046" 014"
of Loneliness (PSL), respectively. sLs 054"
SIAS 046" 058"
Confirmatory factor analysis(CFA) ULS-8 068" 042"
The CFA was performed in sample 2 and the sis 044"
results showed good model fit indices: x*/df=2.754, gpg 044~ 057"
RMSEA =0.067, SRMR=0.023, CF1=0.988, IFI=0.989, ULS-8 067" 041"
TLI=0.983, PNFI=0.677, and PCFI=0.681. This study SLS 044™
constructed separate one-factor model and two-factor  AAQ-II 052" 060"
orthogonal mode as competitive models respectively. uLS-8 072" 052"
The results showed (see Table 5) that the two compet- SLS 035"
ing models had poorer fit indices for each of the fit indi- K10 057" 064"
ces. Therefore, the two-factor structure was the optimal uLs-8 076" 057"
model. SLS 032"

Note: “p<0.01; SLS, Stigma of Loneliness Scale; ULS-8, UCLA Loneliness Scale;
BIPQ, Brief lliness Perception Questionnaire; SCS, Self-Concealment Scale; SIAS,
Social Interaction Anxiety Scale; SPS, Social Phobia Scale; AAQ-II, Acceptance
and Action Questionnaire-Second Edition; K10, Kessler Psychological Distress
Scale

Criterion-related validity test

In Sample 2, Pearson correlations were performed to cal-
culate the correlations of the SLS and the SSL and PSL
dimensions with the criterion instruments using Pear-

son correlations. The results showed (see Table 6) that
SLS total scores and dimension scores were significantly
and positively correlated with total scores on the ULS-8,
BIPQ, SCS, SIAS, SPS, AAQ-1I, and K10.

Incremental validity test

The results of the Hierarchical Regression Analysis (see
Table 7) showed that the standardized regression coef-
ficients () and the increased amount of explained
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Table 8 The results of the equivalence analysis of the SLS (N=386)
Model ledf CFI IFI TLI SRMR RMSEA ACFI
(90%(ClI)
Gender equivalence test M1 4.142 0.976 0.976 0.965 0.026 0.067
(0.059~0.076)
M2 3.720 0.976 0976 0.969 0.027 0.062 0.005
(0.054~0.070)
M3 3.641 0974 0974 0.970 0.028 0.061 0.001
(0.054~0.069)
M4 3480 0.970 0.970 0.972 0.029 0.059 0.002
(0.053~0.066)
Equivalence test of the ways of seeking help M1 4510 0973 0973 0.961 0.023 0.071
(0.062~0.079)
M2 4.107 0973 0.973 0.966 0.024 0.067 0.0001
(0.059~0.075)
M3 3.755 0973 0973 0.970 0.024 0.063 0.0004
(0.055~0.070)
M4 3.670 0.969 0.968 0.970 0.048 0.062 0.004
(0.055~0.069)

Note: M1, Configural Invariance model; M2, Weak Invariance model; M3, Strong Invariance model; M4, Strict Invariance model; RMSEA: root mean square error of
approximation; CFl: comparative fit index; IFl:incremental fitindex; TLI: Tucker-Lewis index; PNFI: parsimonious normed fit index; PCFl: Parsimonious Comparative

Fit Index; SRMR: standardized root mean square residual

variance(AR?) reached a significant level, which represent
the predictive effect of SLS on BIPQ, SCS, SIAS, SPS,
AAQ-II, and K10 after controlling for ULS-8.

Convergent and discriminant validity tests

Convergent and discriminant validity were tested using
the entire sample. The results showed that the composite
reliability (CR) values for Self-Stigma of Loneliness (SSL)
and Public Stigma of Loneliness (PSL) were 0.95 and 0.96,
respectively, while the average variance extracted (AVE)
values were 0.79 and 0.83, respectively. The maximum
reliability (Max H) values were 0.95 and 0.96, respec-
tively, indicating good convergent validity of the scale.
Additionally, the square roots of the AVE for SSL and
PSL were 0.89 and 0.91, respectively, which are greater
than the correlation coefficient between the two dimen-
sions (r=0.75). Furthermore, the heterotrait-monotrait
ratio (HTMT) was 0.79, demonstrating good discrimi-
nant validity of the scale.

Reliability test

In the entire sample, Cronbach’s alpha coefficients for the
SLS and the SSL and PSL dimensions were calculated to
explain the reliability of the scale. The results showed that
the Cronbach’s alpha coefficient values for the SLS and
the SSL and PSL dimensions were 0.961, 0.949, and 0.960,
respectively.

Equivalence test for SLS in a gender-specific patient
population

The results of the multiple group analysis showed (see
Table 8) that the Configural Invariance (M1), weak
invariance model (M2), strong invariance model (M3),

and Strict Invariance Model (M4) had good model fit
indices. The prerequisites for conducting cross-gender
consistency tests were satisfied. The CFI comparison
of the four models sequentially revealed that the ACFIs
were 0.005, 0.001, and 0.002, respectively, which were all
less than the 0.01 criterion. This indicates that the factor
loadings, intercepts, and residuals of SLS in the patient
population of different genders are equivalent and can be
compared by gender.

Independent samples ¢-tests were taken to analyze the
gender differences in SLS total scores and scores of each
dimension. The results showed that the total SLS score
was higher in male patients(M =24.59, SD=10.46) than
in female patients (M =20.91, SD=9.46) and the differ-
ence was significant (¢£=4.90, p<0.001). SSL score was
higher in male patients (M=12.08, SD=5.65)than in
female patients (M =10.10, SD=4.88) and the difference
was significant (t=4.98, p<0.001). In addition, PSL score
was higher in male patients (M =12.52, SD =5.56) than in
female patients (M =10.82, SD=5.22) and the difference
was significant (t=4.17, p<0.001).

Equivalence test of SLS in outpatient and inpatient
populations

The results of the multiple group analysis showed (see
Table 8) that the four models had good fit indices and
could be tested for cross-group consistency. In the com-
parative analysis of the different models, it was found that
the ACFI were 0.0001, 0.0004, and 0.004, respectively,
which were all less than the 0.01 criterion. This indicates
that the SLS has factor loadings, intercepts, and residual
equivalence in the outpatient and inpatient populations.
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Independent samples ¢-tests were taken to analyze
the differences between outpatients and inpatients SLS
total scores and scores on each dimension. The inpatient
SLS total score (M =23.81, SD=10.96) was higher than
the outpatient (M =21.79, SD=9.43) and the difference
was significant (t=2.50, p=0.013). Inpatient SLS scores
(M=11.64, SD=5.76) were higher than outpatients
(M=10.58, SD=5.01) and the difference was significant
(t=2.49, p=0.013). In addition, PSL scores were higher
for inpatients (M =12.17, SD=5.78) than for outpatients
(M=11.21, SD=5.20) and the difference was significant
as well (t=2.22, p=0.027).

Discussion

This study tested the reliability and validity of the Chi-
nese version of the Stigma of Loneliness Scale (SLS) in
704 patients with chronic diseases. It was discovered that
the scale was consistent with the original English scale in
terms of the number of items and the way the dimensions
were divided. In addition, the SLS demonstrated favor-
able construct validity, criterion validity, and internal
consistency reliability, while the scale had measurement
equivalence in both male and female, and in outpatient
and inpatient populations. The findings suggest that the
SLS is a valid tool for assessing stigma of loneliness in
patients with chronic illness.

In the exploratory factor analysis (EFA), two dimen-
sions, Self-Stigma of Loneliness (SSL) and Public Stigma
of Loneliness (PSL), were extracted, cumulatively
explaining 82.81% of the total variance. To examine the
rationality of the two-factor structure, this study con-
ducted a validated factor analysis (CFA) and a competing
model test. As the results showed, the two-factor model
was superior to the one-factor model and the two-factor
orthogonal mode. The original English scale as well as the
Chinese version of the scale were developed or revised in
the college student population [12, 65]. In both studies,
the SLS was found to be composed of two dimensions,
SSL and PSL.

In addition, in previous studies of different types of
stigma, such as mental illness stigma and seeking help
stigma, they were similarly categorized into public stigma
and self-stigma [66, 67]. The present study reached simi-
lar conclusions in a population of people with chronic
illness. The findings may provide empirical evidence to
better understand the psychological structure of stigma
of loneliness.

The distinction between public stigma and self-stigma
is primarily based on the difference in the source of
stigma [27]. PSL originates from the external environ-
ment as the negative perceptions held by the majority
of people in society about lonely people and the conse-
quent emotional reactions of aversion and fear, as well
as behavioral reactions of discrimination, alienation, and
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avoidance [68]. SSL stems from inside the individual as a
result of the lonely person’s perception of, identification
with, and applications of stigmatizing information, which
can lead to negative consequences of self-depreciation
and self-discrimination [69]. To a large extent, the forma-
tion of SSL is affected by PSL [70].

When individuals perceive stigmatizing informa-
tion related to loneliness, it can lead to SSL formation
if they identify with it and incorporate it into their self-
concept [71]. Individuals with high SSL may experience
more significant feelings of rejection and social alienation
and more intense negative emotions when experiencing
loneliness. To better elucidate how external stigmatiz-
ing information affects an individual’s self-stigma, a fol-
low-up approach could be taken in prospective studies
so as to provide an in-depth analysis of the relationship
between the two.

It was revealed that the total SLS score and the dimen-
sion scores were significantly and positively correlated
with the scores of the validity scale instrument. In other
words, chronic disease patients with high stigma of lone-
liness tend to exhibit higher levels of psychological rigid-
ity, concern about disease, and loneliness, and worse
mental health. SLS also undermines patients’ interper-
sonal interactions and increases levels of social anxiety,
social phobia, and self-concealment.

The results of this study not only show that SLS has
good criterion validity, but also extends the progressive
model of self-stigma [16]. The progressive model of self-
stigma emphasizes that an individual’s identification with
and application of stigmatizing information can lead to
negative psychological outcomes. The present study sug-
gests that stigma of loneliness has a negative impact on
patients’ perception patterns, disease process, mental
health, and social interactions. In addition, the results of
incremental validity analyses indicated that the stigma of
loneliness is a psychological construct distinct from lone-
liness. Loneliness is a negative psychological experience
due to the fact that the quantity or quality of interper-
sonal relationships does not meet an individual’s expec-
tations [72]. Stigma of loneliness, on the other hand, is a
social evaluation of loneliness and how individuals per-
ceive and comment on loneliness.

In addition, it was found that hospitalized patients
had significantly higher SLS scores than outpatients.
Compared with outpatients, hospitalized patients have
a higher severity of illness, suffer more pronounced
psychological stress, and are subject to more severe
depletion of psychological resources. Interpersonal rela-
tionships and social support, as a valuable resource, can
help individuals better cope with the negative effects of
disease [73]. To avoid continued loss of psychological
resources, hospitalized patients tend to be more sensi-
tive, worried and rejected by loneliness and have a higher
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demand for social support [74]. Therefore, stigmatized
evaluations of loneliness are more severe among hospi-
talized patients.

This study maintains a certain value. By drawing on the
existing literature, this study is basically the first to ana-
lyze the psychometric properties of SLS in a patient pop-
ulation. At present, stigma of loneliness has been studied
mainly among college students and adults in the com-
munity, and no study has specifically explored the stigma
of loneliness in patients with chronic illnesses [10]. Fur-
thermore, there is a lack of scales for assessing stigma
of loneliness in patients with chronic illnesses in clinical
practice and empirical studies. This study can provide a
usable measurement tool for the development of relevant
empirical research.

In addition, the analysis of the criterion validity can
contribute to a further understanding of the implica-
tions and detriments of stigma of loneliness. Loneliness
is prevalent in different countries as well as in different
populations, especially in the patient population [21].
Patients’ loneliness and mental health can threaten all
aspects of disease treatment. The results of this study
suggest that intervening on stigma of loneliness in
patients with chronic diseases is helpful in reducing lone-
liness, decreasing fear and worry about the disease, and
improving mental health. Therefore, this study may not
only provide instrumental support for evaluating the
effectiveness of stigma of loneliness interventions, but
also provide new perspectives for improving patients’
mental health.

Limitations and future research

This study has some limitations that need to be addressed
in future research. First, the current study did not take
a strictly random sampling approach and suffers from
underrepresentation of participants, which in turn might
reduce the applicability of the conclusions. For instance,
the number of rural, ethnic minority, and hospitalized
patients accounted for 26.42%, 37.78%, and 10.65% of
the total number of patients, respectively. In contrast,
the place of residence, ethnic culture and severity of dis-
ease are potential influential factors of stigma of loneli-
ness in patients with chronic diseases [75]. In this regard,
the applicability of SLS in populations of chronically ill
patients with different sociodemographic characteristics
could be further analyzed in future studies.

Second, compared to college students, patients with
chronic illness exhibit unique characteristics in terms
of the sources, extent, and consequences, as well as
their attitudes and evaluations toward loneliness. This
study only examined the reliability and validity of the
SLS among patients with chronic illness without devel-
oping new items, which may limit the scale’s effective-
ness. In future research, qualitative methods could be
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employed to explore the connotations and dimensions of
stigma of loneliness within the chronic patient popula-
tion and to develop specialized assessment tools. Third,
this study did not take into account the effects of the
course of disease, symptom severity, duration of illness
and impairment of body functioning on SLS in chroni-
cally ill patients. In prospective studies, the reliability of
SLS could be further examined in populations of patients
with different types of chronic diseases and at different
stages of disease onset.

Fourth, in collectivist societies such as China, where
interpersonal relationships are highly valued, family
members often exhibit mutual dependence and close
emotional bonds. Family members can provide patients
with emotional, financial, and practical assistance, which
not only helps reduce feelings of loneliness but also holds
positive value in mitigating their stigma of loneliness.
However, this study did not delve deeply into the impact
of family relationships and social support on stigma of
loneliness among patients with stigma of chronic illness,
which may hinder the accurate interpretation of the ante-
cedent and outcome variables related to stigma of loneli-
ness in this population.

In future research, it would be worthwhile exploring
the influence of family factors on stigma of loneliness
across different cultural contexts, as well as to further
validate the scale’s effectiveness among patients with
chronic illness who have specific family structures, such
as those who are widowed or living alone. Fifth, the cur-
rent study did not examine the retest reliability of SLS
to determine whether SLS is stable across time. A more
comprehensive assessment of the psychometric proper-
ties of the SLS in patients with chronic diseases, such as
retest reliability and empirical validity, is needed in future
studies.

Conclusions

In the present study, the psychometric characteristics of
the SLS were analyzed in patients with chronic diseases.
The SLS revealed favorable reliability and validity in this
population and was consistent with the original scale in
terms of the number of items and the division of dimen-
sions. These findings indicate that the SLS is a valid tool
for assessing stigma of loneliness in patients with chronic
diseases. In addition, it was found that stigma of loneli-
ness was higher in males and inpatients than in females
and outpatients. In future studies, SLS can be adopted
to help figure out the existing situation of stigma of
loneliness, its influencing factors, and consequences in
patients with chronic diseases. On top of that, the SLS
can also serve as a tool for assessing the effectiveness of
interventions.
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