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Purpose: Individuals with schizophrenia often face significant stigma, social functioning impairments, and poor quality of life.
However, the interrelationship among these factors remains insufficiently explored. This study investigates whether social functioning
moderates the relationship between stigma and quality of life among rural Chinese individuals with schizophrenia.

Patients and Methods: A cross-sectional study was conducted with 815 rural schizophrenia patients from Chaohu, China.
Participants completed the Social Functioning Deficit Screening Scale (SDSS, higher scores indicate poorer social functioning/greater
social disability), Social Impact Scale (SIS), the two global items of the WHOQOL-BREF to index overall QOL (higher scores
indicate better QOL), Patient Health Questionnaire-9 (PHQ-9), and Insomnia Severity Index (ISI). Moderation analysis was performed
using SPSS version 25.0 with the PROCESS macro (version 4.1, Model 1), with PHQ-9 and ISI entered as covariates, examining the
stigma x SDSS interaction.

Results: Stigma (f =—0.132, p <0.001) and social functional impairment ( =—0.166, p < 0.001) were both significant independent negative
predictors of quality of life. The moderating effect of social functional impairment was significant (§ for interaction = 0.094, p = 0.003),
explaining an additional 0.85% of the variance (AR? = 0.0085, p = 0.003). Simple slope analysis indicated that stigma had a significantly
stronger negative impact on quality of life among individuals with mild social functional impairment (f = —0.028, p < 0.001), while no
significant effect was observed in those with severe impairment ( = —0.006, p = 0.332). Johnson-Neumann analysis revealed a significant
negative impact of stigma in individuals with lower levels of social disability (63.1%).

Conclusion: Social functioning plays a significant moderating role in the relationship between stigma and quality of life in patients
with schizophrenia(PWS). Stigma primarily impairs quality of life among patients with better social functioning. These findings
suggest the need for a functionally stratified intervention model, prioritizing stigma reduction for patients with higher social
functioning while focusing on symptom management and functional recovery for those with greater impairment.
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Introduction

Schizophrenia is a severe mental disorder characterized by both positive symptoms (such as delusions, hallucinations,
disorganized thinking) and negative symptoms (reduced speech, blunted affect, social withdrawal), which significantly
impair social functioning. The global lifetime prevalence of schizophrenia is approximately 1%13." According to data
from the 2019 Global Burden of Disease (GBD 2019), nearly 24 million people worldwide were affected by schizo-
phrenia in 2019.> Schizophrenia often persists or recurs throughout a patient’s lifetime, severely impairing social
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functioning and quality of life (QOL) while imposing substantial economic burdens on families and society.” The World
Health Organization (WHO) defines quality of life as a multidimensional construct encompassing physical, psychologi-
cal, social, and environmental well-being,* and it is widely recognized as a crucial indicator in schizophrenia research.
Consequently, enhancing the QOL for people with schizophrenia (PWS) has become a central objective in modern
mental health care and a key marker of treatment success.

Among the numerous factors influencing QOL, stigma recognized as a pernicious and pervasive psychosocial stressor,
exerting numerous and highly destructive consequences at the individual, familial, and societal levels.”’ Stigma operates
through multiple mechanisms, including stereotypes (beliefs about dangerousness and incompetence), prejudice (fear and
negative attitudes), and discrimination (social avoidance and exclusion).® Two interrelated dimensions are most frequently
studied: public stigma, referring to negative beliefs and discriminatory attitudes held by the general population,® and self-
stigma, the process by which individuals with mental illness internalize societal negative perceptions of their condition,” with
over 40% of PWS experiencing high levels of stigmatization.>'® A substantial body of evidence has demonstrated that both
public and self-stigma independently and negatively predict QOL in this population.'''? Individuals who anticipate or
encounter rejection, devaluation, and discrimination report poorer subjective well-being, reduced life satisfaction, and
lower social participation.'*

Concurrently, social dysfunction — defined as an impaired ability to engage in routine social activities and maintain social
relationships'®> — is a hallmark feature of schizophrenia.'* It typically precedes psychotic episodes, persists chronically
throughout the illness, and is associated with increased experiences of stigma and diminished QOL."” In the existing literature,
social functioning (or its inverse, social dysfunction/social functioning deficits/social disability) has been consistently

identified as an independent determinant of QOL, distinct from symptom severity and cognitive deficits.'*!3

Notably, previous studies have largely treated stigma and social functioning as independent predictors of QOL,'*'¢
examining their main effects in isolation. While this approach has established that both factors matter, it leaves a critical
question unanswered: Does the impact of stigma on QOL vary depending on patients’ level of social functioning? In
statistical terms, this question concerns moderation rather than mediation. A moderator is a variable that alters the
strength or direction of the association between an independent variable (stigma) and a dependent variable (QOL). This is
conceptually distinct from mediation, which posits a causal pathway whereby an independent variable influences an
outcome through an intermediary variable. In the present study, we are not proposing that stigma improves or worsens
QOL because it affects social functioning (mediation); rather, we hypothesize that social functioning may modify—either
amplifying or buffering—the relationship between stigma and QOL (moderation).

The theoretical rationale for this moderating hypothesis is grounded in two competing possibilities. On one hand, patients
with better-preserved social functioning may possess greater resilience, larger social support networks, and more effective
coping resources, which could buffer the negative impact of stigma on their QOL. On the other hand, individuals with higher
social functioning are typically more integrated into community life, more exposed to stigmatizing encounters in workplaces,
markets, and social gatherings, and may possess greater insight into their illness and societal devaluation.'”'® This heightened

awareness and exposure could render them more vulnerable to stigma’s psychological harms,'* '

thereby exacerbating its
negative effect on QOL.?* In contrast, for individuals with severe social dysfunction, QOL may be predominantly determined
by core symptoms and functional limitations,” potentially attenuating the unique contribution of stigma. These competing
hypotheses—buffering versus exacerbating—remain empirically untested.

This study focuses specifically on rural China, a context that may fundamentally shape each element of this hypothesized
moderation model. First, regarding stigma exposure, rural communities in China are typically characterized by dense, kin-
based networks and limited anonymity—what sociologists term “acquaintance societies” (shuren shehui).* In such settings,
information about an individual’s illness spreads rapidly, and stigma extends beyond the patient to encompass the entire family
through the cultural mechanism of “face” (mianzi, reputation) loss.'” A schizophrenia diagnosis can lead to marriage
difficulties for siblings, exclusion from community activities, and lasting damage to family reputation. This collective,
inescapable nature of rural stigma may amplify its psychological impact compared to urban environments where individuals
can selectively disclose their condition.”*** Second, access to mental health services in rural China remains severely
constrained. Psychiatric resources are concentrated in big cities, leaving vast rural areas with few trained professionals,
limited psychiatric clinics, and virtually no community-based rehabilitation programs.®® Patients in remote villages often
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travel hours for brief consultations, and many rely on primary care physicians with minimal psychiatric training. Geographic
barriers, transportation costs, and lost work time create formidable obstacles to consistent treatment, medication adherence,
and psychosocial intervention.”® This service scarcity may allow symptoms to persist and social functioning to deteriorate
further, potentially modifying how stigma translates into QOL outcomes. Third, social networks in rural areas present
a paradox: extended families provide instrumental support, yet these same networks can become chronic stressors if members
harbor stigmatizing attitudes or pressure patients to conceal their illness.>* Unlike urban patients who may selectively build
alternative support systems, rural individuals are embedded in inescapable social webs where their diagnosis is common
knowledge, leaving little room for privacy or identity management.***> Fourth, functional outcomes in rural contexts are
intimately tied to the capacity for physical labor essential for family survival. Social functioning deficits—reduced motivation,
social withdrawal—directly translate into inability to contribute to farm work or household chores, potentially intensifying
feelings of worthlessness and amplifying stigma’s negative impact on QOL.**2®

Understanding whether and how social functioning moderates the stigma-QOL relationship carries direct clinical
implications. If stigma exerts a stronger negative effect among patients with better social functioning, this subgroup might
derive particular benefit from targeted stigma-reduction interventions (cognitive restructuring, narrative enhancement, peer
support).'”* Conversely, if stigma’s impact is attenuated among severely impaired patients, initial treatment efforts might
prioritize functional rehabilitation and symptom management before stigma-focused work can be effectively introduced. Such
a functionally stratified approach could optimize resource allocation and personalize intervention strategies.

To the best of our knowledge, no previous study has empirically examined the moderating role of social functioning
in the stigma-QOL relationship among individuals with schizophrenia, particularly within the understudied context of
rural China. To address this gap, the present study aims to: (1) investigate whether social functioning deficits moderate
the association between stigma and QOL in a large sample of clinically stable rural Chinese patients with schizophrenia;
and (2) determine the direction of this moderating effect—specifically, whether better social functioning buffers against
or exacerbates the negative impact of stigma on QOL. Based on the competing theoretical possibilities outlined above,
we hypothesize that a significant moderating effect exists but do not prespecify its direction, treating this as an

exploratory investigation.

Materials and Methods

Participants

This is a multi-center, cross-sectional study conducted from September to October 2022 in rural communities of Chaohu
City, Anhui Province, China. Participants were recruited from 6 suburban districts and 12 townships in the Chaohu
region. All participants were enrolled in the Severe Mental Disorder Management Database System in Chaohu City,
Anhui Province, which contains over 3000 registered users. The initial sample was selected using stratified sampling
from this database, with strata defined by township and village to ensure geographic representativeness of the rural
population.

A total of 1,205 questionnaires were distributed, and 815 valid responses were collected, yielding a response rate of
67.6%. The primary reasons for non-participation and invalid questionnaires were: (1) incomplete responses with missing
data on key variables (n = 187, 15.5%); (2) refusal to complete the assessment (n = 142, 11.8%); and (3) inability to
comprehend or complete the questionnaires due to cognitive or symptom severity (n = 61, 5.1%). Missing data for the
remaining variables were minimal (< 5%) and were handled by listwise deletion, as this approach is considered
acceptable given the large sample size and low proportion of missingness.*’'

Inclusion criteria were as follows: (1) a confirmed diagnosis of schizophrenia according to the ICD-10 criteria,
verified by attending psychiatrists at Chaohu Hospital of Anhui Medical University; (2) clinical stability, defined as no
more than a 50% change in the dose of any major psychotropic medication over the past three months;*? (3) an age range
of 18 to 75 years; (4) provision of informed consent. Exclusion criteria included: (1) a history of other severe
neurological disorders; (2) severe physical illness; (3) history of psychoactive substance abuse; (4) pregnancy or
breastfeeding; (5) unwillingness or inability to participate in the assessment.
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This study received approval from the Ethics Committee of Chaohu Hospital, Anhui Medical University (No.202212-
kyxm-13). All procedures adhered to the principles set out in the Declaration of Helsinki. Written informed consent was
obtained from all participants and their legal guardians.

Instruments

Demographic and Clinical Characteristics

We used a self-designed questionnaire to collect sociodemographic and clinical data, including age, gender, body mass
index (BMI), education level, religious beliefs, marital status, employment status, average annual household income,
smoking history, drinking history, lifestyle habits, duration of illness, and treatment history.

Stigma

The Chinese version of the Social Impact Scale (SIS) was used to assess the level of stigma experienced by the patients.**-*
The SIS consists of 24 items across four dimensions: social rejection, economic insecurity, internalized shame, and social
isolation. Items are rated on a 4-point Likert scale (1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree). The total
score is calculated as the sum of all 24 items, ranging from 24 to 96, with higher scores indicating greater perceived stigma.

The scale demonstrated excellent internal consistency in this study (Cronbach’s o = 0.927).

Social Functioning

Social functioning was assessed using the Social Disability Screening Schedule (SDSS). The SDSS comprises 10 items
evaluating performance across various social roles and domains. Each item is rated on a 3-point scale (0 = no
impairment, 1 = partial impairment, 2 = severe impairment), with an additional option for “Not Applicable” when the
role context does not apply to the respondent.

In this study, items 2 (marital functioning) and 3 (parental functioning) showed substantial proportions of ‘“Not
Applicable” responses. Specifically, 325 participants (39.9%) selected “Not Applicable” for item 2, and 346 participants
(42.5%) selected “Not Applicable” for item 3. This pattern reflects the relatively low marriage and fertility rates among
individuals with schizophrenia in China, resulting in a considerable subset of patients for whom these role domains are
not relevant.>>*

Including these items with conventional scoring (treating “Not Applicable” as 0) would artificially inflate social
functioning scores for patients who simply do not occupy these roles, rather than reflecting their true functional capacity
in applicable domains. Moreover, the substantial proportion of “Not Applicable” responses would reduce the effective
sample size for these items and potentially bias the total score. Therefore, items 2 and 3 were excluded from the total
SDSS score calculation. The total SDSS score was based on the remaining 8 items, ranging from 0 to 16, with higher
scores indicating more severe social functional impairment (poorer actual social functioning).

To assess the robustness of this decision, we conducted a sensitivity analysis using the full 10-item SDSS scale, with
“Not Applicable” responses coded as 0. The moderating effect of social functioning on the stigma-QOL relationship
remained highly consistent across both versions. In the primary 8-item model, the interaction term (stigma x social
functioning) yielded B = 0.330, p = 0.010. In the sensitivity analysis using the 10-item scale, the interaction term
remained significant with B = 0.322, p = 0.013. The nearly identical effect sizes and significance levels confirm that our
findings are robust and not attributable to the exclusion of items 2 and 3. The 8-item scale demonstrated good reliability
(Cronbach’s a = 0.899), while the full 10-item scale yielded a Cronbach’s a of 0.871.

Quality of Life (QOL)

The measurement of quality of life was based on two general items from the World Health Organization Quality of Life-BREF
(WHOQOL-BREF):*"**? (1) “How would you rate your quality of life?” and (2) “How satisfied are you with your health?”
Each item is scored on a 5-point Likert scale (1 = very poor/very dissatisfied to 5 = very good/very satisfied). The total QOL
score was calculated as the sum of these two items, yielding a possible range of 2 to 10, with higher scores indicating better
subjective quality of life. Previous research indicates that these two items show good consistency with the full WHOQOL-
BREF.* The internal consistency for these two items in this study was acceptable (Cronbach’s o= 0.661).
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Covariates
Given their strong association with quality of life, depressive symptoms and insomnia were included as covariates in the
statistical model.

Depressive Symptoms

We assessed depressive symptoms using the Patient Health Questionnaire-9 (PHQ-9). The total score is calculated as the
sum of all 9 items, ranging from 0 to 27, with higher scores indicating more severe depressive symptoms. The Chinese
version of the PHQ-9 is widely used in China and demonstrates good reliability and validity.** In this study, Cronbach’s a
was 0.828.

Insomnia

Insomnia severity was measured using the Insomnia Severity Index (ISI). The total score is calculated as the sum of all 7 items,
ranging from 0 to 28, with higher scores reflecting more severe clinical insomnia. The Chinese version of the ISI has
demonstrated good reliability, validity, and internal consistency.*> The Cronbach’s a for the scale in this study was 0.957.

Statistical Analysis
Data analysis was performed using IBM SPSS Statistics (version 25.0) with the PROCESS macro (version 4.1)
developed by Hayes.

Descriptive Analysis

Participants were divided into two groups based on the median SDSS score (cutoff = 11). The high social dysfunction group
was defined as those with an SDSS total score >11 (n =417, 51%), while the low social dysfunction group consisted of those
with an SDSS total score <11 (n = 398, 49%). Independent samples t-tests (for continuous variables) and chi-square tests (for
categorical variables) were employed to compare baseline characteristics between the two groups. All test statistics, exact
p-values, and effect sizes (Cohen’s d for t-tests, Cramer’s V for y*-tests) are reported in Table 1.

Table | Demographic and Clinical Characteristics of the Total Sample

Variables Total Samples | High Social Dysfunction | Low Social Dysfunction | X%Z/t | p div
(n=815) Group (n=417) Group (n=398)

Age 49.10£11.99 48.69+12.00 49.53x11.97 —1.005 | 0.842 0.07
Gender
Female 424(52.0%) 224(53.7%) 200(50.3%) 0.980 0.322 0.035
Male 391(48.0%) 193(46.3%) 198(49.7%)
Religion
No 696(85.4%) 353(84.7%) 343(86.2%) 0.382 0.537 0.022
Yes 119(14.6%) 64(15.3%) 55(13.8%)
BMI 25.04+4.22 25.33+4.22 24.74+4.19 1.984 0.585 —0.14
Co-morbid disease
No 509(62.5%) 257(61.6%) 252(63.3%) 0.247 0.619 0.017
Yes 306(37.5%) 160(38.4%) 146(36.7%)
Family history
No 666(81.7%) 356(85.4%) 310(77.9%) 7.631 0.006 0.097
Yes 149(18.3%) 61(14.6%) 88(22.1%)
Live alone
No 738(90.6%) 384(92.1%) 354(88.9%) 2.349 0.125 0.054
Yes 77(9.4%) 33(7.9%) 44(11.1%)

(Continued)
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Table | (Continued).

Variables Total Samples | High Social Dysfunction | Low Social Dysfunction | X%Z/t | p div
(n=815) Group (n=417) Group (n=398)

Education level

< Middle school 689(84.5%) 357(85.6%) 332(83.4%) 2614 0.271 0.057

High school/Secondary school 99(12.1%) 44(10.6%) 55(13.8%)

> High school 27(3.3%) 16(3.8%) 11(2.8%)

Marital status

Never married 266(32.6%) 123(29.5%) 143(35.9%) 8.299 0.040 0.101

Married 441(54.1%) 246(59.0%) 195(49.0%)

Divorce 74(9.1%) 33(7.9%) 41(10.3%)

Widowed 34(4.2%) 15(3.6%) 19(4.8%)

Job status

No 663(81.3%) 335(80.3%) 328(82.4%) 0.579 0.447 0.027

Yes 152(18.7%) 82(19.7%) 70(17.6%)

Smoking

No 668(82.0%) 343(82.3%) 325(81.7%) 0.049 0.825 0.008

Yes 147(18.0%) 74(17.7%) 73(18.3%)

Drinking

No 761(93.4%) 389(93.3%) 372(93.5%) 0.011 0917 0.004

Yes 54(6.6%) 28(6.7%) 26(6.5%)

Physical exercise (times/week)

0 532(65.3%) 279(66.9%) 253(63.6%) 2.246 0.523 0.053

1-2 115(14.1%) 60(14.4%) 55(13.8%)

3-5 48(5.9%) 24(5.8%) 24(6.0%)

>5 120(14.7%) 54(12.9%) 66(16.6%)

Average income (yuan/month)

<2000 734(90.1%) 371(89.0%) 363(91.2%) 1.139 0.286 0.037

= 2000 81(9.9%) 46(11.0%) 35(8.8%)

Medication

No 80(10.0%) 43(10.5%) 37(9.5%) 0.237 0.626 0.016

Yes 735(90.0%) 374(89.5%) 361(90.5%)

Age of onset 27.35x11.94 27.03+11.54 27.68+12.35 0.772 0.213 0.05

Course of illness 21.86x11.77 21.80x11.84 21.93%11.71 0.146 0.801 0.01

WHOQOL-BREF score 5.90+1.33 5.62%1.27 6.18+1.34 6.121 <0.001 | 0.43

SIS score 37.00+9.80 37.05+9.46 36.96x10.15 —0.130 | 0.041 —0.01

PHQ-9 score 7.36+6.23 8.89+6.41 5.75£5.62 —7.433 | 0.008 —-0.52

ISI score 5.96+7.68 6.65+8.31 5.23+6.88 —2.643 | <0.001 | —0.19

Notes: Data are presented as mean * SD for continuous variables and n (%) for categorical variables. Group comparisons were performed using independent samples
t-tests for continuous variables and chi-square tests for categorical variables. For continuous variables, the test statistic is reported as t(df); for categorical variables, as 3>
(df). Effect sizes are reported as Cohen’s d for continuous variables (0.2 = small, 0.5 = medium, 0.8 = large) and Cramer’s V for categorical variables (0.1 = small, 0.3 =
medium, 0.5 = large). Bolded p-values indicate statistical significance at p < 0.05.

Abbreviations: BMI, Body mass index; WHOQOL-BREF, World Health Organization Quality of Life-BREF; SIS, Social Impact Scale; PHQ-9, Patient Health Questionnaire-9;
ISI, Insomnia Severity Index.

Bivariate Correlations
Prior to analysis, the normality of continuous variables was assessed using the Shapiro—Wilk test. Correlation analyses
(Pearson or Spearman) were subsequently performed to assess bivariate relationships among stigmatization, social

functioning, QOL, depressive symptoms, and insomnia.

Moderation Analysis
The primary analysis employed PROCESS Model 1 to test the moderating effect of social functioning on the relationship
between stigma and QOL. In this model, QOL served as the dependent variable (Y), stigma (SIS total score) as the
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independent variable (X), and social functioning (SDSS total score) as the moderator (W). To reduce multicollinearity
and facilitate interpretation of the interaction term, both the independent variable and moderator were mean-centered
prior to analysis. The model controlled for two covariates: depressive symptoms (PHQ-9 total score) and insomnia (ISI
total score). A 95% confidence interval was calculated using 5,000 bootstrap samples. A significant moderating effect
was indicated if the confidence interval for the interaction term (X x W) did not include zero.

Effect Size for Interaction

To quantify the magnitude of the moderating effect, we report the change in R? (AR?) attributable to the interaction term,
along with both unstandardized (B) and standardized () regression coefficients. This approach allows readers to gauge
the clinical significance of the interaction beyond mere statistical significance.

Post-Hoc Power Analysis

Although the large sample size (N = 815) suggests adequate power, we conducted a post-hoc power analysis using
G*Power 3.1 to formally assess the detectable effect size. With a = 0.05, power = 0.80, and 5 predictors in the model, our
sample had 80% power to detect a small-to-moderate interaction effect of f* > 0.02 (equivalent to AR? > 0.02).

Simple Slopes and Johnson-Neyman Technique

When a significant moderating effect was present, simple slope analysis was conducted to examine the conditional effect
of stigma on QOL at different levels of social functioning (mean, mean + 1 standard deviation). Additionally, the
Johnson-Neyman technique was applied to identify the precise region of significance for the moderator, detailing the
specific SDSS score at which the effect of stigma on QOL transitions between significance and non-significance. The
Johnson-Neyman threshold is reported on the original 8-item SDSS metric (range 0-16) to enhance clinical
interpretability.

Sensitivity Analyses

To address concerns about limited covariate adjustment, we conducted additional sensitivity analyses incorporating key
sociodemographic and clinical covariates available in our dataset, including age, sex, education level (categorized),
illness duration, presence of comorbid physical illness, and antipsychotic medication type. These covariates were added
sequentially to the primary moderation model to assess the stability of the interaction term. The results of these
sensitivity analyses are briefly summarized in the Results section.

Results

Demographic and Clinical Characteristics

The final analysis included 815 clinically stable PWS. As detailed in the Participants section, missing data for the
primary analysis variables were minimal and listwise deletion was applied. Based on the predetermined cutoff (SDSS
score > 11 for the 8 items), the sample was divided into a “high social dysfunction group” (n = 417, 51%) and a “low
social dysfunction group” (n = 398, 49%). Comparisons of demographic and clinical characteristics between the two
groups are shown in Table 1.

The two groups were comparable on most demographic variables, including age (48.69 + 12.00 vs. 49.53 £ 11.97
years, p = 0.842), gender distribution (p = 0.322), educational attainment (p = 0.271), employment status (p = 0.447),
BMI (p = 0.585), comorbid physical diseases (p = 0.619), living situation (p = 0.125), medication use (p = 0.626), age of
onset (p = 0.213), illness duration (p = 0.801), and lifestyle factors such as smoking (p = 0.825) and drinking (p = 0.917).
(all p > 0.05).

However, significant between-group differences emerged for several clinical measures. Patients in the high social dysfunction
group reported significantly lower QOL scores (5.62 £ 1.27 vs. 6.18 + 1.34; t=6.07, p <0.001, Cohen’s d = 0.43), higher PHQ-9
scores (8.89 + 6.41 vs. 5.75 £ 5.62; t = 7.45, p < 0.001, d = 0.52), and higher ISI scores (6.65 + 8.31 vs. 5.23 + 6.88; t=2.70,
p=10.007, d =0.19) compared to those in the low dysfunction group. The high dysfunction group also exhibited slightly higher
stigma scores (SIS: 37.05 + 9.46 vs. 36.96 + 10.15; t = 4.19, p = 0.041, d = 0.29). Additionally, family history of psychiatric
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disorders was more prevalent in the low dysfunction group (22.1% vs. 14.6%; > = 7.63, p = 0.006, Cramer’s V = 0.10), and
marital status distribution differed significantly between groups (x* = 8.30, p = 0.040, V = 0.10).

Bivariate Correlations
Given that all continuous variables showed significant deviations from normality (Shapiro—Wilk p < 0.05), Spearman’s
rank correlation coefficients were calculated to examine bivariate associations among social functioning deficits, quality
of life, stigma, depressive symptoms, and insomnia (Table 2). As expected, QOL was significantly negatively correlated
with all other clinical variables: social functioning deficits (p = —0.274, p < 0.01), stigma (p = —0.293, p < 0.01),
depressive symptoms (p = —0.430, p < 0.01), and insomnia (p = —0.226, p < 0.01). These findings indicate that poorer
quality of life is associated with greater social functioning impairments, higher perceived stigma, more severe depressive
symptoms, and more severe insomnia. Stigma showed significant positive correlations with depressive symptoms (p =
0.306, p < 0.01) and insomnia (p = 0.216, p < 0.01), but no significant correlation with social functioning deficits (p =
0.020, p > 0.05). Social functioning deficits were positively correlated with depressive symptoms (p = 0.292, p < 0.01)
and insomnia (p = 0.051, p < 0.01). Depressive symptoms and insomnia were strongly positively correlated (p = 0.469,
p < 0.01).

The pattern of correlations supports the examination of social functioning as a moderator rather than a mediator, as
stigma and social functioning deficits were not significantly correlated, suggesting they may influence quality of life
through relatively independent pathways.

Moderating Effect of Social Functioning Deficits on the Relationship Between Stigma
and QOL

Hierarchical regression analysis using PROCESS Model 1 was conducted to test the moderating effect of social
functioning deficits on the stigma—QOL relationship. In the first block, mean-centered stigma (CENSIS), mean-
centered social functioning deficits (CENSDSS), and covariates (CENPHQ9, CENISI) were entered; the second block
added the interaction term (CENSIS x CENSDSS). The overall model was significant, F(5, 809) = 61.11, p < 0.001,
explaining 23.6% of the variance in quality of life (R? = 0.236).

As shown in Table 3, both stigma (B =—0.017, = —0.123, p < 0.001) and social functioning deficits (B = —0.048, =
—0.166, p < 0.001) had significant negative effects on QOL. Crucially, the interaction between stigma and social
functioning deficits was statistically significant (B = 0.002, f = 0.094, p = 0.003), accounting for an additional 0.85%
of the variance in QOL (AR? = 0.0085, p= 0.003).

To interpret this interaction, a simple slope analysis was conducted. As illustrated in Figure 1, the negative association
between stigma and QOL was significant and strongest among patients with low social functioning deficits (B = —0.028,
95% CI [-0.039, —0.017], p < 0.001), attenuated among those with moderate deficits (B = —0.017, 95% CI [-0.026,
—0.008], p < 0.001), and non-significant among those with high deficits (p =—0.006, 95% CI [-0.017, 0.006], p = 0.332).

Table 2 Correlation Analysis of Social Functioning Deficit, Quality of Life, Stigma, Depression,
and Insomnia

SDSS score | QOL score | SIS score | PHQ-9 score | ISl score
SDSS score |
WHOQOL-BREF score —0.274** |
SIS score 0.020 —0.293** |
PHQ-9 score 0.292%* —0.430%* 0.306** |
ISI score 0.05 | ** —0.226%* 0.216%* 0.469%* |

Notes: Spearman’s rank correlation coefficients (p) are reported due to non-normal distribution of all variables (Shapiro—
Wilk, p < 0.05). Higher scores indicate greater stigma (SIS), poorer social functioning (SDSS), better quality of life
(WHOQOL-BREF), more severe depression (PHQ-9), and more severe insomnia (ISl). *p < 0.0] (two-tailed).
Abbreviations: SDSS, Social Disability Screening Schedule; WHOQOL-BREF, World Health Organization Quality of
Life-BREF; SIS, Social Impact Scale; PHQ-9, Patient Health Questionnaire-9; ISI, Insomnia Severity Index.
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Table 3 Moderating Role of Social Functional Deficits on Stigma and QOL

Predictor B B SE t P 95% Cl1 #
Depressive symptoms (Covariate) —0.067 | —0.314 | 0.009 | —7.455 | <0.001 | [-0.085, —0.050]
Insomnia (Covariate) —0.005 | —0.027 | 0.007 | —0.712 | 0.477 [-0.018, 0.008]
Stigma (X) —0.017 | —0.132 | 0.004 | —3.91 <0.001 | [-0.026, —0.008]
Social functional deficit (W) —0.048 | —0.166 | 0.010 | —5.03 | <0.001 | [-0.067, —0.029]
Stigma x Social Deficit (X x W) | 0.002 | 0.094 | 0.001 | 3.04 0.003 [0.001, 0.004]

Notes: Standardized regression coefficients (B) and unstandardized coefficients(B) are reported. All continuous predictors
were mean-centered prior to analysis. The overall model accounted for 23.6% of the variance in QOL, R? = 0.236, F(5, 809) =
61.11, p <0.001. The interaction term contributed a significant increment in explained variance, AR? = 0.0085, p=0.003. Simple
slopes analysis: Low social functional deficit (—1 SD): p = —0.028, 95% CI [-0.039, —0.017], p < 0.001; Mean: p = —0.017, 95% ClI
[-0.026, —0.008], p < 0.001; High social functional deficit (+1 SD): B = —0.006, Cl [-0.017, 0.006], p = 0.332.Region of
significance (Johnson-Neyman): The negative effect of stigma on quality of life was statistically significant (p < 0.05) for
standardized social functional deficit scores < 2.88, corresponding to raw SDSS scores below 12.95 on the 8-item scale
(range 0-16), representing 63.1% of the sample. *Confidence intervals are for unstandardized coefficients (B) as standardized
Cls are not directly available from the analysis. Bold values indicate the interaction term (Stigma x Social Deficit) and its
associated statistics.

Abbreviation: Cl, confidence interval.

To precisely delineate the boundary of this moderation effect, we further applied Johnson-Neyman techniques. The
results indicated that the negative impact of stigma on QOL was significant (p<0.05)for participants with centered SDSS
scores below 2.88, corresponding to raw SDSS scores below 12.95 on the original 8-item scale (range 0—16),representing
63.1% of the sample(seeFigure S1, Supplementary Materials for a visual representation of the conditional effect across

the full range of SDSS scores). These findings remained robust in sensitivity analyses adjusting for additional socio-
demographic and clinical covariates and when using the full 10-item SDSS scale(all p<0.05).

6.6 1
—&— Low social function deficit (-1 SD)
6.4 Mean social function deficit
High social function deficit (+1 SD)
6.2
-
& 6
5.8 1
5.6 -
54 T T 1
-15 -5 5 15

Stigma (centered SIS score)

Figure | Moderating effect of social functional deficit on the relationship between stigma and QOL.

Notes: Simple slopes of stigma on quality of life at three levels of social functioning deficits. The three lines represent the predicted QOL values for patients with low social
functioning deficits (better functioning, —1 SD below the mean), moderate deficits (mean), and high deficits (poorer functioning, +1 SD above the mean), based on the full
range of centered stigma scores (CENSIS, range approximately —10.34 to 10.34). The x-axis represents centered stigma scores (CENSIS), and the y-axis represents quality of
life scores (sum of two WHOQOL-BREF global items, range 2—10). The Johnson-Neyman technique indicated that the negative effect of stigma on QOL was statistically
significant (p < 0.05) for participants with centered SDSS scores below 2.88, corresponding to raw SDSS scores below 12.95 on the original 8-item scale (range 0-16),
representing 63.1% of the sample.
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Sensitivity Analyses

To assess the robustness of the moderating effect, we conducted additional sensitivity analyses incorporating key
sociodemographic and clinical covariates available in the dataset, including age, sex, education level (categorized),
illness duration, presence of comorbid physical illness, and antipsychotic medication type. These covariates were added
sequentially to the primary moderation model. The interaction term (stigma X social functioning deficits) remained
statistically significant in all models (all p < 0.05), with AR? values ranging from 0.008 to 0.010, indicating that the
findings were robust to adjustment for potential confounders.

Furthermore, to verify that the exclusion of SDSS items 2 and 3 did not bias the results, we conducted a sensitivity
analysis using the full 10-item SDSS scale (with“Not Applicable’responses coded as 0). The interaction term remained
significant (B = 0.32, p = 0.013), with a AR* of 0.008, nearly identical to the primary 8-item model. This confirms that the
observed moderating effect is not an artifact of the item deletion procedure.

Discussion

This study examined the moderating role of social functioning deficits in the relationship between stigma and QOL
among clinically stable PWS in rural China. The findings revealed that both stigma and social functioning deficits were
independently associated with poorer QOL. More importantly, social functioning deficits significantly moderated the
stigma—QOL association: the negative impact of stigma on QOL was strongest among patients with better social
functioning (lower deficits), attenuated among those with moderate deficits, and non-significant among those with severe
deficits. These results provide novel insights into how the interplay between stigma and social functioning shapes
subjective well-being in this underserved population.

Sample Characteristics and Group Comparisons

The sample comprised 815 clinically stable patients, of whom 51% exhibited high social functioning deficits (SDSS>11).
Consistent with previous research,*®*” patients with greater social functioning deficits reported significantly lower QOL,
more severe depressive symptoms, and greater insomnia compared to those with milder deficits. Although the absolute
difference in stigma scores between the two groups was small, it reached statistical significance(p = 0.041), with the high
social dysfunction group reporting slightly higher perceived stigma. These findings underscore the clinical complexity of
patients with poorer social functioning, who carry a heavier burden of comorbid symptoms and diminished well-being.
The observed differences highlight the importance of considering social functioning as a key stratifying variable in both
clinical research and practice.

Bivariate Associations

Spearman correlation analyses revealed that QOL was significantly negatively correlated with social functioning
deficits (p = —0.274, p < 0.01), stigma (p = —0.293, p < 0.01), depressive symptoms (p = —0.430, p < 0.01), and
insomnia (p = —0.226, p < 0.01), consistent with a substantial body of literature documenting the multifaceted
determinants of QOL in schizophrenia.”**° Notably, while social functioning deficits showed moderate correlations
with depressive symptoms and insomnia, they were not significantly correlated with stigma (p = 0.020, p > 0.05). This
pattern suggests that stigma and social functioning deficits may influence QOL through relatively independent

51,52

pathways, providing empirical justification for examining social functioning as a moderator rather than

a mediator in the subsequent analysis.

Interpretation of the Moderating Effect

Consistent with our exploratory hypothesis, social functioning deficits moderated the relationship between stigma and QOL,
though the direction of the effect aligned with the vulnerability hypothesis rather than the buffering hypothesis. Patients with
better social functioning—who are more likely to be integrated into community life, engaged in social roles, and possess

greater awareness of societal attitudes’'”

—appeared more susceptible to the detrimental effects of stigma. Specifically, the
negative association between stigma and QOL was strongest among patients with low social functioning deficits( = —0.028,

95% CI[-0.039, —0.017], p < 0.001), attenuated among those with moderate deficits(p = —0.017, 95% CI [-0.026, —0.008],
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p <0.001), and non-significant among those with high deficits (p = —0.006, 95% CI [-0.017, 0.006], p = 0.332). In contrast,
among patients with severe social functioning deficits, QOL may be predominantly determined by core symptoms and basic
functional limitations,” potentially attenuating the unique contribution of stigma.

It is important to interpret this moderating effect in the context of its magnitude. The interaction term accounted for
an additional 0.85% of the variance in QOL (AR? = 0.0085, p= 0.003) representing a small but statistically significant
effect according to conventional guidelines.’*>* While this increment may appear modest, it is comparable to effect sizes

reported for other psychosocial moderators in schizophrenia research®>>°

and underscores that stigma does not operate
uniformly across all patients. Even a small effect can have clinical relevance when identifying subgroups for targeted

intervention.

Limitations and Methodological Considerations

Several limitations should be considered when interpreting the findings. First, the cross-sectional design precludes causal
inferences and cannot establish temporal ordering between stigma, social functioning, and QOL. Longitudinal studies are
needed to examine whether changes in stigma precede changes in QOL, and whether social functioning moderates this
trajectory over time.

Second, measurement constraints may have influenced the results. The use of two global items from the WHOQOL-
BREF to assess QOL, although practical and previously validated,*® may not capture the full multidimensionality of this
construct. It is possible that stigma and social functioning differentially affect specific QOL domains (such as psycho-
logical and social relationships), which could not be disentangled in the present study. Additionally, measurement
constraints related to the SDSS should be acknowledged. The exclusion of items 2 (marital functioning) and 3 (parental
functioning) due to high “Not Applicable” rates (39.9% and 42.5%, respectively) was justified psychometrically and
supported by sensitivity analyses showing consistent results with the full 10-item scale (B= 0.32, p = 0.013). However,
this modification may limit comparability with studies using the complete instrument. The non-significant association
between stigma and social functioning deficits in the severe impairment group could reflect a floor effect: patients with
the most severe deficits may have limited variability in SDSS scores, reducing statistical power to detect moderation
effects within this subgroup. Furthermore, the assessment of depressive symptoms and insomnia relied on self-report
measures (PHQ-9 and ISI), which may be subject to recall bias and do not substitute for clinical interviews. This
limitation is particularly relevant given that self-reported symptoms may be influenced by stigma-related distress or
social desirability concerns. Future research should consider incorporating clinician-administered assessments to validate
these findings.

Third, the observed moderating effect could be influenced by unmeasured confounders. We lacked measures of
symptom severity (positive and negative symptoms), cognitive function, and illness insight—factors that may affect both
social functioning and QOL and could alter the stigma—QOL relationship.”’~® Future studies should include these
variables to test whether the moderating effect of social functioning persists after more comprehensive adjustment.

Fourth, potential selection bias should be acknowledged. Although participants were recruited through systematic
sampling, 390 individuals were excluded due to incomplete data or refusal to participate. However, comparisons between
included and excluded participants revealed no significant differences in available demographic characteristics (all
p>0.05), mitigating this concern to some extent.

Fifth, the present sample spanned a wide age range (18—75 years), and it is plausible that the experience and impact of
stigma may differ across the lifespan. Older adults in rural communities may face more intense community-driven stigma
due to longstanding social networks and traditional beliefs, whereas younger patients may be more vulnerable to
internalized stigma as they navigate identity formation and social integration.’>*® Although our sensitivity analyses
adjusted for age as a covariate and demonstrated that the core moderating effect remained robust, this statistical
adjustment does not fully capture potential qualitative differences in stigma experiences across age groups. The Social
Impact Scale (SIS) used in this study measures overall perceived stigma but does not distinguish between community-
driven stigma and internalized stigma—a distinction that may be particularly relevant for understanding age-specific
patterns. Future research employing multidimensional stigma measures (such as distinguishing enacted, anticipated, and
internalized stigma) is needed to elucidate whether age moderates not only the strength but also the nature of the stigma—
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social functioning—QOL relationship. Similarly, sex differences, illness stage, and cognitive decline (particularly among
older participants) may influence both stigma experiences and social functioning outcomes.®’*> While our sensitivity
analyses adjusted for sex and illness duration, the lack of direct measures of cognitive function and illness insight limits
our ability to fully account for these factors. Studies incorporating comprehensive neuropsychological assessments and
stage-of-illness stratification would provide a more nuanced understanding of how individual characteristics shape
thestigma—social functioning—QOL dynamic.

Finally, the study was conducted in a single rural region of China (Chaohu City, Anhui Province), which may limit
generalizability to other populations with different cultural, economic, and healthcare contexts. Multicenter studies across
diverse regions are warranted.

Clinical Implications

The present findings offer preliminary, hypothesis-generating insights for clinical practice. The observation that stigma
exerts a stronger negative impact on QOL among patients with better social functioning suggests that stigma-reduction
interventions may be particularly beneficial for this subgroup. Approaches such as psychoeducation, cognitive restructur-
ing, narrative enhancement and cognitive therapy (NECT), and peer support groups could help these individuals cope
with perceived discrimination and internalized shame.®**

For patients with severe social functioning deficits, the primary therapeutic target may need to be functional rehabilitation
before stigma-focused work can be effectively introduced. Interventions aimed at improving basic daily living skills, social
competence, and community integration®> may enhance functional capacity, potentially creating a foundation upon which
these individuals can later engage with stigma-related concerns. This functionally stratified approach aligns with the growing
emphasis on personalized, stage-specific interventions in schizophrenia care.®®

Given the modest effect size (AR? =0.0085), these recommendations should be viewed as tentative and require
validation in longitudinal and intervention studies. The small incremental variance explained by the interaction also
highlights that many other factors—including symptom severity, cognitive function, and social support—contribute to
QOL and should not be overlooked in comprehensive treatment planning.

Conclusion

In summary, this is the first study to examine the role of social functioning in the relationship between stigma and QOL.
This cross-sectional study demonstrates that social functioning deficits moderate the relationship between stigma and
QOL in clinically stable PWS in rural China. The negative association between stigma and QOL was significantly
stronger among patients with better social functioning, while it was non-significant among those with severe deficits
(AR = 0.0085, p = 0.003). These findings suggest that the impact of stigma on QOL is not uniform across all patients,
and may inform functionally stratified intervention approaches — prioritizing stigma reduction for those with better
functioning and functional rehabilitation for those with severe deficits. However, given the cross-sectional design,
modified SDSS scoring, brief QOL measure, modest effect size, wide age range, and reliance on self-reported depression
and insomnia, these results require validation in longitudinal studies with comprehensive assessments.
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