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Abstract: This study aims to translate and validate two perceived suicide stigma scales, including
the Stigma of Suicide Attempt Scale (STOSA) and the Stigma of Suicide and Suicide Survivor Scale
(STOSASS) into Chinese language, examining the factor structure, and assessing the correlation
between suicide stigma and a series of variables. After translating and back translating the STOSA
and STOSASS, an online survey was administrated to 412 college students in China. These two scales
were tested for their dimensionality in a series of confirmatory factor analyses. A series of regression
analyses were conducted to examine the factors that are associated with perceived and public suicide
stigma, including demographics, psychological distress, suicidality, suicide exposure, and perceived
entitativity of suicide ideators, decedents, and survivors. The results showed that the two translated
scales, STOSA and STOSASS, were reliable (Cronbach’s α = 0.79~0.83) and valid in Chinese contexts
and it can be treated as unidimensional scales. Suicidality, exposure to suicide, and perceived
entitativity of suicide-related persons were significantly associated with higher endorsement of
public suicide stigma (SOSS Stigma, p < 0.03), but not perceived stigma (STOSA, STOSASS). Higher
levels of psychological distress were associated with both higher perceived and public suicide stigma
(p < 0.05).

Keywords: perceived suicide stigma; STOSA; STOSASS; SOSS; China

1. Introduction

Suicide is a severe public health threat that claims nearly a million deaths per year
worldwide, and it is also the second leading cause of death in young people that are aged
between 15 and 29 years [1]. In China, suicide is the leading unnatural cause of deaths in
college students [2]. Increasing evidence suggests that socio-cultural factors, such as social
beliefs or stigmas about suicide, may contribute to suicide [3–8].

Suicide stigma refers to a social process involving overgeneralized perceptions, neg-
ative attitudes, and discriminatory behavioral intentions and acts towards people who
are suicidal and people bereaved by suicide [9,10]. Suicide stigma was found to be associ-
ated with low help-seeking intentions [11–13] and behaviors [14], increased psychological
distress [10], and higher suicide risk [15]. Suicide stigma may also contribute to under-
reporting of suicide death [3,8], as well as reducing people’s willingness to participate
in suicide prevention programs [16]. While there have been discussions on the impact
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of Chinese cultural beliefs on suicide stigma [17], there is still limited empirical research
on suicide stigma in the Chinese population. The lack of validated measurements is one
possible reason.

1.1. Suicide Stigma and Perceived Suicide Stigma

Theoretical and empirical research has differentiated several distinct yet intercon-
nected aspects of suicide stigma, including public stigma, self-stigma, and perceived stigma.

Public stigma (also known as personal stigma) refers to “the phenomenon of large social
groups endorsing negative stereotypes about and acting against a stigmatized group” [18].
Key to the measurement of public stigma is people’s endorsement of stigma, i.e., people’s
agreement with the stigmatized attitudes towards the target group. The overall endorse-
ment of suicide stigma in a target population is often used as a measure of the prevalence
of suicide stigma in that population. A high and society-wide endorsement of suicide
stigma suggests the existence of public stigma against suicide. Amongst individuals with
lived experience of suicidal thoughts and/or behaviors, a higher endorsement of suicide
stigma usually reflects more negative attitudes that are internalized towards themselves,
known as self-stigma [19].

Perceived stigma, on the other hand, relates to people’s beliefs about, and perceptions of,
others’ stigmatizing attitudes towards individuals with suicidal thoughts and/or behaviors,
regardless of whether they personally endorse those attitudes [20,21]. Higher perceived
suicide stigma among healthy people may predispose them to be less likely to seek help
when they experience suicide ideation in the future, as preliminary evidence showed
that higher perceived suicide stigma was indeed associated with decreased help seeking
behaviors in Latino immigrants [12] and Dutch and Flemish populations [22]. Because the
effect of perceived stigma resides in expected social pressure [22], people from collective
cultures, such as Latino, North European, and East Asian cultures may be especially
susceptible to perceived suicide stigma [23,24].

1.2. Measurement of Suicide Stigma

Several scales of suicide stigma, including public stigma, self-stigma/internalized
stigma, and perceived stigma, have been developed in the past decade [9,21,25,26]. The
Stigma of Suicide Scale (SOSS) that was developed by Batterham et al. [25] is one of the most
popular measures capturing public stigma. The SOSS has been translated and validated in
different languages, including Arabic [27], Japanese [28], and Chinese [29]. The scale has
been shown to predict professional help-seeking [13,30], as a higher score on the SOSS was
associated with lower help-seeking intentions [30].

Perceived suicide stigma can be measured by the Stigma of Suicide Attempt Scale
(STOSA) and the Stigma of Suicide and Suicide Survivor Scale (STOSASS) [21]. STOSA
focuses on attempted suicide, while the STOSASS mainly evaluates stigma towards suicide
death. Both of the scales are reliable [21] and widely used in Western samples [31–33].
Recently, Han et al. [29] translated and validated the short-form of SOSS in Chinese, which
chiefly assesses respondents’ endorsement of suicide stigma, but not the perception of sui-
cide stigma [34]. Given the distinct significance of perceived stigma on suicide prevention,
it is important to translate STOSA and STOSASS and validate them in Chinese samples,
examining their relationship with public stigma and help seeking in a Chinese context.

1.3. Factors Associated with Suicide Stigma

The current literature suggests a few potential factors that are associated suicide
stigma [10,14], including exposure to suicide-related information (suicide exposure), the
severity of mental health symptoms, and perceived entitativity of suicide decedents (i.e.,
the extent to which a group of people were perceived as an entity).

First, individual exposure to suicide-related information or events may alter the levels
of suicide stigma by influencing one’s knowledge of suicide and the awareness of the
public attitudes towards suicide. Here, the suicide exposure was defined as a broad contact
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with suicide related information or events, including engaging with suicide in a movie/TV
show, workplace, or personal life (also see Cerel et al. [35]). A higher level of exposure, such
as experiencing the suicide of a loved one, may raise people’s awareness of the existing
public stigma towards suicide. A study among 3432 bereaved adults in the UK showed that
previous experience of suicide bereavement increased their perceived stigma of suicide,
which may lead to a higher risk of suicide ideation [36]. At the same time, being continually
exposed to media depictions of suicide may increase one’s endorsement of suicide myths
and stigmatizing attitudes specific to cultures [37]. On the other hand, lower exposure to
suicide is often associated with poorer suicide literacy [38], which has been found to be
associated with stigmatizing views of people who attempt or die by suicide [38]. Therefore,
while personal exposure to suicide may increase perceived stigma, its relationship with
public stigma is complicated, which warrants further investigation.

Second, the severity levels of suicidality and psychological distress may also be associ-
ated with suicide stigma. Suicidality represents a wide range of suicide-related cognitions,
emotions, and behaviors [39], including suicidal ideation, planning, and attempts. A large
body of evidence suggests that suicide stigma is linked with suicidality and psychological
stress [40–42]. A recent large-scale survey of college students in the U.S. revealed a signifi-
cant association between perceived stigma and greater odds of suicide ideation, planning,
and attempt [15]. However, most of the previous studies had only examined either per-
ceived or public stigma (not both), and they were conducted in Western countries. To date,
few studies have compared the difference in the impacts of suicidality and psychological
distress on public and perceived suicide stigma.

Finally, the perceived entitativity of suicide decedents is a new emerging potential
factor that is associated with suicide stigma. Previous studies suggest that people tend to
perceive various forms of social groups along a continuum of entitativity [43,44], which is,
the extent to which an aggregate of the group members can be perceived as having “the
nature of an entity, of having real existence” [43]. Social groups with high entitativity are
more likely to be seen as a coherent unit (e.g., members of a professional sports team);
while social groups with low entitativity are most likely groups with highly heterogenous
members being treated as a whole merely by chance (e.g., people in a queue in a supermar-
ket). Key components that determine perceived group entitativity include homogeneity
in physical features and goals, member interactivity, clear group boundaries, a common
history [45], and a presumed underlying “essence” [46–48].

Research on entitativity has documented a variety of ways in which entitativity
affects group-based information processing [49–52]. For example, Crawford, Sherman,
and Hamilton [53] showed that high entitativity would facilitate transference of traits
from one member to another and, therefore, individual group members are more likely
to be evaluated in terms of the stereotypic qualities expected of the group. A corollary
of this is that only when a group is perceived as a “unit” with its members sharing
at least some similarities could bias against the group arise [54]. Because intergroup
bias and stereotypes are integral parts of stigma, a higher perceived entitativity of a
group may precondition the formation of stigmatized attitudes towards the group. Kende
and McGarty [55] recently formulated a contingency model about stigma and prejudice
expression, in which entitativity featured prominently as a key node in determining the
stigma expression. There is also evidence showing that perceived entitativity could affect
the responses to stigma among persons with mental illness [47,56]. Therefore, it is important
to investigate the extent to which perceived entitativity of suicidal individuals may impact
the levels of suicide stigma.

1.4. Method Effects and Its Influence on the Factorial Structure of STOSA and STOSASS

Although STOSA and STOSASS were initially developed as unidimensional scales
with positively and negatively worded items [21], in exploratory factor analysis both of
the scales turned out to be bidimensional and the two types of items converged towards
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two separate factors [21]. This phenomenon happens in several other scales with similar
structure [57,58].

This inconsistency indicates that individual responses may have systematically dif-
fered based on the direction of item wording, a phenomenon known as method bias. It
could confound the meaning of the sum and interpretation of the scores. Various factors,
including careless responding [59] and acquiescence bias [60], could contribute to the
“response tendencies that raters apply across measures, similarities in item structure or
wording that induce similar responses, the proximity of items in an instrument, and similar-
ities in the medium, timing, or location in which measures are collected” [61]. Researchers
often employ the multitrait-multimethod (MTMM) conceptual framework to decompose
the substantive and method components among items on a scale [60,62].

Under this framework, two broad subtypes of model could be specified [60], including
the correlated trait, correlated methods (CTCM) model and correlated trait, correlated uniqueness
(CTCU) model, as well as their many variants. Both types of model have its own merits
and limits [63], yet specified together on a same dataset, they could serve to decompose
the total variances of the data into variances that are attributable to traits and methods.
In general, should the CTCU or CTCM models fit data better than baseline models, one
could conclude that the method bias does exist, which, in turn, would suggest that the
bidimensional model that is generated by EFA is merely a result of measurement artifacts
and the theoretically unidimensional model should be preferred.

1.5. The Current Study

Most previous studies have examined perceived and public suicide stigma separately
in Western contexts, and there is limited investigation of the role of entitativity in suicide
stigma. The aim of the present study, therefore, is (a) to translate and validate STOSA and
STOSASS in Chinese contexts, and, during the process, (b) to compare the factors that are
associated with perceived and public suicide stigma in a Chinese college sample. Both
perceived and public suicide stigma were measured, together with demographic variables,
exposure to suicide, psychological distress, suicidality, and perceived entitativity of suicide.
We hypothesize that psychological distress, suicidality, and suicide exposure are positively
associated with perceived and public suicide stigma.

2. Method
2.1. Participants

A sample of 499 students (260 males, 52.10%) from a public university in central China
participated in the study for either course credits or a small gift (approx. 5 yuan, equivalent
of 0.71 USD). The participants were mainly first year students attending a general education
course (Morality and Basics of Law) recruited either by email or classroom invitation. The
participants with incomplete answers on demographics were excluded from the regression
analysis (N = 87, 17.4%), but they were retained in factorial analysis. The excluded cases did
not differ significantly with included cases on key variables, including STOSA, STOSASS,
and SOSS. The final data for our main regression analysis consisted of 412 participants
(220 males, 53.40%). The mean age was 18.86 years (SD = 0.39). Table 1 provides detailed
demographic information.
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Table 1. Descriptive statistics for participants and relationship with Stigma of Suicide Attempt Scale (STOSA), Stigma of Suicide and Suicide Survivor Scale (STOSSAS), and Stigma of
Suicide Scale (SOSS) scores (N = 412).

Demographic Category N (%) STOSA
M (SD)

STOSSAS-a
(Decedent)

M (SD)

STOSSAS-b
(Survivor)

M (SD)

SOSS
Glorification

M (SD)

SOSS
Isolation
M (SD)

SOSS
Stigma
M (SD)

Complete sample 412 (100.0%) 3.98 (0.90) 3.69 (0.88) 3.58 (0.94) 2.07 (0.79) 3.90 (0.82) 2.55 (0.79)
Age
18 51 (12.4%) 3.91 (1.09) 3.50 (1.03) 3.40 (1.02) 1.92 (0.77) 3.99 (0.88) 2.44 (0.88)
19 359 (87.1%) 3.99 (0.88) 3.72 (0.86) 3.61 (0.93) 2.09 (0.79) 3.88 (0.82) 2.57 (0.78)

Did not report 2 (0.5%) 4.13 (0.18) 3.92 (0.12) 3.88 (0.18) 2.38 (0.53) 3.83 (0.24) 2.80 (0.57)
F 0.18 1.37 1.18 1.27 0.36 0.74
p 0.84 0.26 0.31 0.28 0.70 0.48

Gender
Male 220 (53.4%) 4.01 (0.87) 3.72 (0.89) 3.61 (0.95) 2.03 (0.81) 3.88 (0.87) 2.68 (0.76)

Female 192 (46.6%) 3.94 (0.94) 3.66 (0.88) 3.55 (0.92) 2.12 (0.76) 3.92 (0.77) 2.41 (0.80)
t 0.79 0.75 0.63 −1.12 −0.53 3.60
p 0.43 0.45 0.53 0.26 0.60 <0.001

Sexual orientation
Heterosexual 364 (88.4%) 4.01 (0.88) 3.70 (0.87) 3.59 (0.93) 2.04 (0.79) 3.89 (0.83) 2.58 (0.80)

Non-Heterosexual 48 (11.7%) 3.76 (1.04) 3.62 (0.99) 3.50 (0.98) 2.29 (0.74) 3.96 (0.73) 2.33 (0.73)
t 1.54 0.55 0.60 −2.16 −0.62 2.21
p 0.13 0.58 0.55 0.03 0.54 0.03

Major
Engineering or other related disciplines 222 (53.9%) 4.06 (0.85) a 3.73 (0.83) 3.62 (0.88) 2.00 (0.79) 3.90 (0.83) 2.72 (0.76) a

Liberal arts 135 (32.8%) 3.97 (0.99) a 3.70 (0.97) 3.60 (1.01) 2.18 (0.78) 3.94 (0.81) 2.35 (0.79) a

Medicine, psychology, or other related disciplines 55 (13.4%) 3.67 (0.84) b 3.53 (0.86) 3.39 (0.96) 2.10 (0.76) 3.80 (0.82) 2.39 (0.81) b

F 4.12 1.14 1.33 2.13 0.53 11.03
p 0.02 0.32 0.27 0.12 0.59 <0.001

Relationship status
In a relationship 78 (18.9%) 3.96 (0.91) 3.63 (0.89) 3.52 (0.90) 2.06 (0.77) 3.86 (0.76) 2.52 (0.84)

Not in a relationship 334 (81.1%) 3.98 (0.90) 3.71 (0.88) 3.59 (0.95) 2.08 (0.79) 3.90 (0.84) 2.56 (0.78)
t −0.16 −0.65 −0.63 −0.18 −0.46 −0.40
p 0.87 0.52 0.53 0.85 0.64 0.69
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Table 1. Cont.

Demographic Category N (%) STOSA
M (SD)

STOSSAS-a
(Decedent)

M (SD)

STOSSAS-b
(Survivor)

M (SD)

SOSS
Glorification

M (SD)

SOSS
Isolation
M (SD)

SOSS
Stigma
M (SD)

Parental education level
Both with tertiary education 131 (31.8%) 3.90 (0.96) a 3.66 (0.87) 3.57 (0.91) 2.08 (0.75) 3.83 (0.73) 2.50 (0.79)

Neither with tertiary education 217 (52.7%) 4.08 (0.81) a 3.74 (0.84) 3.62 (0.91) 2.07 (0.81) 3.92 (0.84) 2.59 (0.80)
Only one with tertiary education 64 (15.5%) 3.78 (1.03) b 3.61 (1.04) 3.49 (1.07) 2.08 (0.78) 3.95 (0.93) 2.54 (0.77)

F 3.47 0.64 0.48 0.01 0.71 0.46
p 0.03 0.53 0.62 0.99 0.49 0.63

Note. STOSA, Stigma of Suicide Attempt; STOSSAS, Stigma of Suicide and Suicide Survivor Scale; SOSS, Stigma of Suicide Scale. a, b For significant ANOVA tests, pairwise comparisons were conducted using
Tukey’s HSD tests. Values sharing the same superscript are not significantly different. Bold values indicate p < 0.05.



Int. J. Environ. Res. Public Health 2021, 18, 3400 7 of 18

2.2. Translation

The English version of Stigma of Suicide Attempt Scale (STOSA) and the Stigma
of Suicide and Suicide Survivor Scale (STOSASS) were translated by WY and JH into
simplified Chinese, with written authorization from the author, Scocco. YYS back-translated
the Chinese version into English, which was checked by Scocco for semantic equivalence.
WY and JH then discussed the significant disparities in both versions, revising until a
faithful translation was achieved.

In order to further ensure translation quality, we compared the functional correspon-
dence between of the original and translated versions, as in Han et al. [29]. Another
seventy-nine students majoring in English Language Study were recruited to complete
both English and Chinese versions of the scales. All of them had credentialed English
proficiency and they were invited by their teachers to participate on a voluntary basis. The
order of the two language versions was counterbalanced. Three participants accepted the
researcher’s invitation for a follow-up interview about the semantic and tonal equivalence
of the items. All 79 participants were informed about their right to quit at any time and
they were given a small gift of one yuan (approx. 0.14 USD) at the end of the study.

2.3. Measures
2.3.1. Suicide Stigma

The data and measures were a part of a large survey on “Mental health profile and
health-related attitudes of Chinese participants”. Aside from the measures as reported
below, several other scales were also included in the survey, such as self-efficacy, help-
seeking, and measures on cognitive styles. Because they were unrelated to the aim of this
study, we did not report them in the current study.

The Stigma of Suicide Attempt Scale (STOSA) is a 12-item scale assessing respondents’
perceptions of general social attitudes towards suicide attempters, with higher scores
indicating stronger stigmatizing attitudes. Half of the twelve items are negatively worded
(item 1, 2, 3, 4, 8, 10). In the current study, the participants rated each item on a seven-point
Likert scale, ranging from 1 (“strongly disagree”) to 7 (“strongly agree”). It showed good
reliability in the past (lamda-2 = 0.76 for general population [21]). In the present study,
Cronbach’s α = 0.79.

The Stigma of Suicide and Suicide Survivor Scale (STOSASS) shares similar item
content with STOSA, with the target of each item focusing instead on people who died
by suicide and people bereaved by suicide. Three items in the STOSASS are repeated in
two versions, the first (version a) referring to people who died by suicide, and the second
(version b) referring to people bereaved by suicide. The two versions share nine identical
items and each have three separate items. The participants rated each item on a seven-point
Likert scale, ranging from 1 (“strongly disagree”) to 7 (“strongly agree”). It showed good
reliability in the past (Cronbach’s α = 0.88) [33]. In the present study, Cronbach’s α =0.80
(decedents) and 0.83 (survivors), respectively.

The short-form of Stigma of Suicide Scale (SOSS) Chinese Version is a 12-item scale
translated and validated by Han et al. [29] on the basis of its original version developed by
Batterham et al. [25]. The participants rated a typical person who has died by suicide on
12 adjectives, which has been shown to be divided into three dimensions, Stigma, Isolation,
and Glorification. SOSS uses a five-point Likert scale ranging from 1 (“strongly disagree”) to
5 (“strongly agree”). In the current study, Cronbach’s α for the three dimensions were, 0.81
(glorification), 0.82 (Isolation), and 0.77 (Stigma), respectively.

2.3.2. Other Measures

A single item from the item bank of Rapid Measurement Toolkit for Suicidality were
used to measure respondents’ suicidality [64]. The item is “I wanted to make an active sui-
cide attempt”. The participants rated on a five-point Likert scale ranging from 1 (“strongly
disagree”) to 5 (“strongly agree”).
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The Kessler Psychological Distress Scale (K6) was used to measure respondents’ level
of psychological distress [65]. The Chinese version was translated and validated in the
World Mental Health Survey [66]. The participants rated the six items of K6, using a
five-point Likert scale ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). Cronbach’s
α is 0.90.

Exposure to suicide was assessed by a 10-item multiple choice scale that was adapted
from the Level of Contact Report [67], and the adapted version has been used in past
research on suicide stigma [38]. The Chinese version was translated and validated by
Han [68]. Each of the 10 items depicted a situation with a specific level of exposure to
suicide, and the participants responded by checking all of the situations that they had
experienced. The level of exposure ranges from 0 to 9, with the higher score meaning
higher level of exposure. The ten levels are: no exposure (0), observing suicide in a movie
or television show: (1) documentary on suicide (2), colleague attempted or died by suicide
(3), provided services to someone who attempted or died by suicide (4), acquaintance
attempted or died by suicide(5), relative attempted or died by suicide (6), close friend
attempted or died by suicide (7), lived with someone who attempted or died by suicide
(8), or respondent attempted suicide (9). The participant’s final score on the scale is the
maximum level among all of the items that they endorsed.

Entitativity was assessed by a scale that was developed by Lickel et al. [44] and it was
adapted to the study’s focus on suicide. Participants were first introduced to the concept
of entitativity by reading a short instruction. The participants then were asked to rate
three targets, “suicide decedents”, “suicide survivors”, and “suicide ideators”, along a
nine-point Likert scale ranging from 1 (not a group at all) to 9 (very much a group). Ten
filler groups (e.g., people in line at the bank; Polish citizens; members of a family) varying
greatly in entitativity were also included to provide reference for participants.

Two items were added to screen clearly careless responders, e.g., I have been to all the
countries in the world [69].

Demographics were measured by multiple choice items, including gender, relationship
status, sexual orientation, parents’ educational level, and college majors. Table 1 presents
choice options for each item.

2.4. Procedure and Analysis

The participants were invited to participate in an online survey. The order of all
items within each scale was randomized. After completing the main section of the survey,
participants answered demographic questions, including gender, age, relationship status,
major, sexual orientation, and they were offered a token for course credits or a small gift.
This study was carried out in accordance with the recommendations of the American
Psychological Association ethical guidelines. The study was approved by Huazhong
University of Science and Technology and it was carried out according to the guidelines
established by the Helsinki Declaration. At the beginning of the survey, a short description
of the study informed all participants of their right to choose to participate and the right
to withdraw from the study at any time. The participants proceeded to survey only after
clicking consent.

We tested the content convergence English and Chinese versions of STOSA and
STOSASS in the sample of seventy-nine English major students; the data were ana-
lyzed using Pearson product-moments correlation and paired-sample t-test between the
two versions.

For the main study, the data of STOSA and STOSASS were first analyzed by confirma-
tory factor analysis. A total of nine models following MTMM framework were tested two
accommodate the possible method bias. The CFA was conducted in Lisrel 8.80, using a
maximum likelihood (ML) estimation procedure on a covariance matrix. The latent factor
variances were fixed at one to set the scale.

Among the nines models tested, Model 1 was the theoretically conceived unidimen-
sional model, and Model 2 was the empirically derived bidimensional model with two
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substantive factors, one for positively worded items and another for negatively worded
items [21]. Model 3–5 belonged to the category of CTCU models. In Model 3 and 4, a
substantive factor for stigma was specified, and the residuals of positively worded items
were freed to intercorrelate in Model 3; likewise, the residuals of negatively worded items
in Model 4. Model 5 specified correlated uniqueness within items while using the same
wording method, and residual intercorrelations across wording methods were forbidden.
Model 6–9 belonged to the CTCM models, in which two sets of factors, substantive factors
and method factors, were specified and the cross-set correlation of factors were always set
to zero. Model 6 specified a substantive factor for suicide stigma and a method factor for
positively worded items, whereas Model 7 a method factor for negatively worded items.
Model 8 simultaneously specified two correlated method factors for both types of items.
Based on Model 8, Model 9 set the correlation between two method factors to zero. Because
two subversions existed in STOSASS, all nine models were tested in each subversion.

The goodness-of-fit indices used in model comparison included: (1) Chi-square;
(2) Root mean square error approximation (RMSEA); (3) the standardized root mean square
residual (SRMR); (4) Akaike’s information criterion (AIC); (5) Nonnormed fit index (NNFI),
(6) the goodness-of-fit index (GFI), and (7) the comparative fit index (CFI).

A combined use of these indices is necessary to adequately evaluate a model, given
their respective strengths and weaknesses [70–73]. For NNFI, CFI, and GFI, the value
criterion for an acceptable fit is 0.90 and for a better fit is 0.95. For RMSEA, the criterion for
a good fit is 0.06, the smaller the value, the better the fit. A criterion of 0.08 for adequate
fit (small value indicates better fit) was often suggested for SRMR [71]. Because SRMR
does not penalize complex models, indices that penalize complex models, such as NNFI
and RMSEA, could help to interpret values of SRMR. Finally, AIC is important in model
comparison contexts, especially for non-nested alternative models that are unsuitable for
χ2 tests. In a series of models, the one with a smaller value of AIC suggests a better fit.

The mean scores of all main variables in the studies were tested for differences across
gender, relationship status, sexual orientation, parents’ educational level, and college
major, using analysis of variance (ANOVA) or an independent t test. For significant
results of ANOVA, we conducted pairwise comparisons by Tukey’s HSD tests. Regression
analysis was conducted to test the different relationships of stigma endorsement and
stigma perception with K6, suicide exposure, suicidality, and perceived entitativity of
suicide ideators, decedents, and survivors. We tested a total of six regression models with
STOSA, STOSASS (two subscales), and SOSS (three subscales) as the outcome variables.
In each model, we simultaneously included as independent variables the K6, exposure
to suicide, suicidality and entitativity measures, as well as the demographic variables.
Gender, parent educational level, sex orientation, relationship status, and major were all
categorical variables and, thus, dummy coded. The reference groups for each categorical
variable were gender (female), parent educational level (only one have higher education),
sex orientation (non-heterosexual), relationship status (not in a relationship), and major
(medicine, psychology, or related disciplines).

3. Results
3.1. Content Convergence

The sample used to test content convergence between the Chinese and the English
items of STOSA and STOSASS consisted of 79 English major students (68 females), with
the ages ranging from 18 to 23 years (Mean = 19.41, SD = 0.97). The results showed that
items from both versions were moderately or strongly correlated (mean rs = 0.56), and all of
the correlations were significant (p < 0.05).

3.2. Factorial Structure

All of the models were identified, except the model 5 of STOSA. Table 2(a)–(c) show
the goodness-of-fit statistics. The results showed that the patterns of changes in fit in-
dices across the nine models in STOSA, STOSASS-a, and STOSASS-b were comparable.
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Model 3–5 and Model 6–9 all fit data better than the theoretically unidimensional model,
which suggests that method bias did exist. A closer examination of positive-wording-bias-
controlling models (Model 3 and Model 6) and negative-wording-bias-controlling models
(Model 4 and Model 7) as compared with the baseline Model 1 showed that the changes in
fit indices were generally comparable, suggesting that the method bias from positive and
negative item wording might be similar in strength. Besides, Model 5 and Model 8 were
generally the best fit models, as they simultaneously controlled the item wording bias of
the two directions. In general, the results suggest that the two factors in Model 2 and in
Scocco et al. [21] are artifacts of method bias, and both of the scales should be treated and
scored as unidimensional, rather than bi-dimensional scales.

Table 2. (a) Fit Indices of Models (STOSA); (b) Fit Indices of Models (STOSASS-a); and (c) Fit Indices
of Models (STOSASS-b).

(a)

Model χ2 df RMSEA GFI CFI NNFI SRMR AIC

1 1228.26 54 0.27 0.60 0.66 0.59 0.21 2043.46
2 288.07 53 0.10 0.90 0.93 0.92 0.08 373.12
3 188.23 39 0.09 0.94 0.96 0.93 0.07 263.72
4 195.74 39 0.10 0.93 0.96 0.92 0.06 302.12
5 unidentified
6 251.87 48 0.10 0.92 0.94 0.92 0.07 338.53
7 207.92 48 0.09 0.92 0.95 0.94 0.06 306.81
8 61.45 41 0.03 0.98 0.99 0.99 0.03 136.40
9 85.50 42 0.05 0.97 0.99 0.98 0.07 156.88

(b)

Model χ2 df RMSEA GFI CFI NNFI SRMR AIC

1 1017.60 54 0.22 0.69 0.71 0.64 0.16 1414.08
2 358.97 53 0.11 0.89 0.91 0.88 0.07 415.96
3 185.34 39 0.09 0.94 0.96 0.92 0.04 259.21
4 273.14 39 0.11 0.91 0.93 0.88 0.07 358.30
5 74.39 25 0.06 0.98 0.99 0.96 0.04 178.26
6 326.05 48 0.11 0.90 0.92 0.88 0.06 396.48
7 343.25 48 0.11 0.90 0.91 0.88 0.07 411.30
8 147.58 41 0.07 0.95 0.97 0.95 0.04 216.88
9 153.54 42 0.07 0.95 0.97 0.95 0.04 220.17

(c)

Model χ2 df RMSEA GFI CFI NNFI SRMR AIC

1 1005.40 54 0.23 0.67 0.76 0.71 0.17 1550.76
2 227.08 53 0.08 0.93 0.96 0.95 0.06 286.38
3 174.28 39 0.08 0.95 0.97 0.94 0.04 250.68
4 157.59 39 0.08 0.95 0.97 0.95 0.06 240.92
5 94.27 25 0.07 0.97 0.98 0.96 0.07 196.19
6 197.69 48 0.08 0.94 0.96 0.95 0.04 265.88
7 218.26 48 0.09 0.93 0.96 0.94 0.06 289.54
8 99.66 41 0.06 0.97 0.99 0.98 0.04 175.94
9 133.47 42 0.07 0.96 0.98 0.96 0.06 205.21

3.3. Descriptive Statistics

Given that the two-factor structure of our focal scales was shown to be an artifact
of method bias, we calculated their observed means based on the theoretically single-
factor model and further conducted correlational and regression analyses. It is possible to
examine the latent relationships among the variables, yet, given the multiplicity of models
(in the current study, 6 models) to parameterize or tease out the method effect, it would be
unnecessarily cumbersome to compare the minute differences among all of the possible
correlation matrices obtained from the different models. Thus, we selected one of the best
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fitted models, Model 5, and computed latent associations between STOSA and other scales.
The resulting coefficients were slightly higher in some pairs and lower in others, but the
general pattern from observed scores held. Therefore, we only reported results based on
the observed mean scores.

Table 1 shows descriptive statistics for Stigma of Suicide Attempt Scale (STOSA), the
Stigma of Suicide and Suicide Survivor Scale-a (STOSASS-a), and the Stigma of Suicide and
Suicide Survivor Scale-b (STOSASS-b). Table 3 shows the zero-order correlation between
key variables. A series of t-tests and ANOVA revealed lower levels of STOSA stigma scores
among participants who were in medicine, psychology, or other related disciplines. The
SOSS stigma scores were significantly higher in participants who were male, heterosexual,
or engineering majors, and SOSS glorification scores were significantly higher among
non-heterosexual participants. No significant differences among demographic variables
were found for both versions of the STOSASS and the Isolation dimension of the SOSS.

3.4. Regression Analysis

Table 4 shows the estimates for regression coefficients. The results showed that
participants with higher levels of psychological distress tended to have higher perceived
suicide stigma and public suicide stigma. Previous exposure to suicide-related information
and self-reported suicidal ideation were associated with higher likelihood of glorification,
but not with any other dimensions of suicide stigma or attribution to isolation. Participants
with a higher tendency to view suicide decedents as an entity were more likely to endorse
suicide decedents as isolated and endorse stigma. The perceived entitativity of individuals
bereaved by suicide (suicide survivors) was also associated with the glorification of suicide.
No significant relationship was found between the perceived entitativity and STOSA and
STOSASS. The participants with a medicine, psychology, or related education background
were found to have significantly lower perceived suicide stigma towards people who
attempt suicide and public suicide stigma towards suicide decedents than those from an
engineering background. Lower parental education levels (neither with tertiary education)
were associated with higher perceived suicide stigma towards suicide attempts, but not
with any dimensions of public suicide stigma.
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Table 3. Zero-order correlations between key variables (N = 412).

Variables 1 2 3 4 5 6 7 8 9 10 11 12

1. STOSA 1.00

2. STOSASS-a 0.51 *** 1.00

3. STOSASS-b 0.46 *** 0.97 *** 1.00

4. SOSS-Glorification −0.04 0.12 * 0.16 ** 1.00

5. SOSS-Stigma 0.17 *** 0.15 ** 0.14 ** 0.01 1.00

6. SOSS-Isolation 0.09 † −0.04 −0.07 0.02 0.22 *** 1.00

7. K6 0.17 ** 0.15 ** 0.14 ** 0.23 *** 0.02 0.17 *** 1.00

8. Suicide Exposure −0.04 0.06 0.07 0.21 *** −0.17 ** 0.01 0.15 ** 1.00

9. Suicidality 0.04 0.13 * 0.14 ** 0.27 *** −0.10 * 0.08 0.48 *** 0.37 *** 1.00

10. Entitativity-decedents −0.09 † −0.04 −0.05 −0.07 0.14 ** 0.18 *** −0.25 *** −0.14 ** −0.19 *** 1.00

11. Entitativity-survivors 0.05 0.03 0.02 0.17 ** −0.04 0.06 0.10 * 0.04 0.03 0.03 1.00

12. Entitativity-ideators −0.02 −0.07 −0.08 † 0.06 0.05 0.05 0.01 −0.02 −0.09 † 0.21 *** 0.32 *** 1.00

Note. † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001.

Table 4. Linear regression models for suicide stigma (N = 412).

Predictors
STOSA STOSSAS-a

(Decedent)
STOSSAS-b
(Survivor)

SOSS
Glorification

SOSS
Isolation

SOSS
Stigma

Estimate p Estimate p Estimate p Estimate p Estimate p Estimate p

Constant 1.40 0.52 0.04 0.99 0.11 0.96 −0.32 0.86 3.93 0.04 0.22 0.91
Psychological distress (K6) 0.22 <0.01 0.15 0.03 0.14 <0.05 0.12 0.04 0.24 <0.001 0.13 0.03
Suicidality −0.04 0.61 0.08 0.34 0.11 0.20 0.20 0.01 0.01 0.86 −0.08 0.25
Exposure to suicide <0.01 0.84 0.02 0.34 0.02 0.34 0.04 0.02 0.01 0.65 −0.03 0.12
Entitativity

Suicide decedent −0.01 0.59 0.01 0.53 0.01 0.59 <0.01 0.95 0.10 <0.01 0.05 0.01
Suicide survivors 0.02 0.33 0.02 0.31 0.02 0.43 0.04 0.01 0.01 0.57 −0.01 0.60
Suicide ideators −0.01 0.60 −0.03 0.11 −0.04 0.08 0.01 0.41 <0.01 0.84 0.01 0.57

Age 0.08 0.48 0.14 0.20 0.13 0.26 0.09 0.37 −0.07 0.47 0.08 0.42
Male vs. female −0.05 0.65 0.04 0.69 0.03 0.77 0.09 0.35 −0.06 0.51 0.05 0.58
Heterosexual vs. non-heterosexual 0.27 0.06 0.18 0.21 0.20 0.18 −0.11 0.39 0.02 0.90 0.16 0.19
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Table 4. Cont.

Predictors
STOSA STOSSAS-a

(Decedent)
STOSSAS-b
(Survivor)

SOSS
Glorification

SOSS
Isolation

SOSS
Stigma

Estimate p Estimate p Estimate p Estimate p Estimate p Estimate p

Major
Engineering vs. medicine, psychology, or other

related disciplines 0.47 <0.01 0.24 0.10 0.26 0.08 −0.04 0.74 0.19 0.13 0.32 0.01

Arts vs. medicine, psychology, or other related
disciplines 0.33 0.02 0.19 0.19 0.22 0.15 0.06 0.63 0.16 0.21 0.03 0.79

In a relationship vs. not in a relationship −0.03 0.77 −0.08 0.48 −0.08 0.49 −0.01 0.91 −0.04 0.69 −0.03 0.78
Parental education level

Both with tertiary education vs. only one with
tertiary education 0.19 0.17 0.12 0.40 0.14 0.32 0.04 0.74 −0.09 0.49 <0.01 0.99

Neither with tertiary education vs. only one
with tertiary education 0.32 0.01 0.18 0.17 0.18 0.18 0.05 0.64 0.03 0.83 0.06 0.61

Note. STOSA, Stigma of Suicide Attempt; STOSSAS, Stigma of Suicide and Suicide Survivor Scale; SOSS, Stigma of Suicide Scale. Bold values indicate p < 0.05.



Int. J. Environ. Res. Public Health 2021, 18, 3400 14 of 18

4. Discussion

The primary aim of the current study was to translate and validate the Chinese
versions of the Stigma of Suicide Attempt Scale (STOSA) and the Stigma of Suicide and
Suicide Survivor Scale (STOSASS) in Chinese colleges students. The translated scales
demonstrated reliable internal consistency and validation in the sample. These two scales
are brief, hence being suitable for measuring the perceived suicide stigma in large-scale
epidemiological and psycho-sociological surveys.

Although the two scales were initially conceived as unidimensional scales [21,32],
past research indicates a potential bi-dimensional factor structure of the scales [21]. We
explored this issue under the MTMM framework in this study. Our results indicated that
the bi-dimensional structure appears to be an artifact due to method bias that is derived
from reverse-coded items [61]. This finding supported the unidimensional factor structure
of the STOSA and the STOSASS that was initially conceived in the original study [21].

Our results indicate that elevated psychological distress was significantly associated
with public and perceived suicide stigma. This finding is consistent with previous findings
in clinical samples [10,33,42]. We also found that more severe suicidality or greater exposure
to suicide were associated with more glorification towards suicide decedents, but not with
stigmatizing attitudes, attribution of suicide to isolation, or perceived stigma towards
suicide decedents, echoing previous findings in this field [74]. The positive relationships
between suicidality, suicide exposure, and glorification of suicide could be a reflection of
parts of Asian cultures, where suicides have historically been interpreted as a vindication
or restoration of one’s honor or as a struggle for justice [75].

Consistent with past studies on entitativity and intergroup bias [53–55], in the present
study we found that higher scores in students’ entitativity ratings of suicide decedents
and survivors were associated with greater public suicide stigma, but not with perceived
suicide stigma. The effect of entitativity may relate to personality and contextual factors,
such as the need for cognitive closure [46], essentialist beliefs [47], and intergroup conflicts.
To better understand the underlying mechanisms that are associated with stigma, future
research may benefit from integrating measures of these constructs and other aspects of
social cognition. For a practical implication, the current findings on entitativity suggest
that challenging stereotypes about suicidal individuals, potentially by emphasizing the
diversity of people with suicidal experience, may lead to reductions in stigma.

Furthermore, we found a significant effect of education on suicide stigma. Participants
with majors of medicine, psychology, or a related discipline were found to have lower
public suicide stigma. High educational levels have been found to be associated with
increased suicide literacy and lower suicide stigma in a few previous studies [20,29,37].
Psychoeducational programs on suicide prevention also reduced suicide stigma [12,76,77],
indicating that the impact of majors on suicide stigma may be mediated by the knowledge
levels of suicide, which warrants further investigation.

Several limitations of this study should be noted. First, the participants in this study
were healthy college underclassmen with a relatively narrow age range, restricting the
generalizability of the results. Future studies may target a more diverse sampling pop-
ulation, such as rural and clinical populations, to further investigate the validity of the
translated scales. Second, the cross-sectional design of the study limited inferences about
the direction of causality of the findings. Longitudinal research is required to understand
the mechanisms and contextual elements that promote or inhibit the development of
stigmatizing attitudes.

5. Conclusions

Despite these limitations, this study, for the first time, presented the Chinese versions
of STOSA and STOSASS that could be used to assess perceived suicide stigma in the
Chinese population. Both of the scales are brief, being suitable for use in large-scale
epidemiological and social research. The translation of these two scales enables a more
nuanced analysis of impacts of suicide stigma on suicide and suicide-related help-seeking
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in China, facilitating future cross-cultural comparisons of these factors. The current study
also found, for the first time, that perceived entitativity of suicide decedents and survivors
was associated with public suicide stigma, but not perceived stigma, which indicated the
distinctiveness of these two stigma constructs.
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