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Purpose: The study aims to clarify the negative psychological state and resilience impairments of schizophrenia (SCZ) with 
metabolic syndrome (MetS) while evaluating their potential as risk factors.
Patients and Methods: We recruited 143 individuals and divided them into three groups. Participants were evaluated using the 
Positive and Negative Syndrome Scale (PANSS), Hamilton Depression Rating Scale (HAMD)-24, Hamilton Anxiety Rating Scale 
(HAMA)-14, Automatic Thoughts Questionnaire (ATQ), Stigma of Mental Illness scale and Connor–Davidson Resilience Scale (CD- 
RISC). Serum biochemical parameters were measured by automatic biochemistry analyzer.
Results: The score of ATQ was highest in the MetS group (F = 14.5, p < 0.001), and the total score of CD-RISC, subscale tenacity 
score and subscale strength score of CD-RISC were lowest in the MetS group (F = 8.54, p < 0.001; F = 5.79, p = 0.004; F = 10.9, p < 
0.001). A stepwise regression analysis demonstrated that a negative correlation was observed among the ATQ with employment status, 
high-density lipoprotein (HDL-C), and CD-RISC (β=−0.190, t=−2.297, p = 0.023; β=−0.278, t=−3.437, p = 0.001; β=−0.238, t= 
−2.904, p = 0.004). A positive correlation was observed among the ATQ with waist, TG, WBC, and stigma (β=0.271, t = 3.340, p = 
0.001; β=0.283, t = 3.509, p = 0.001; β=0.231, t = 2.815, p = 0.006; β=0.251, t=−2.504, p = 0.014). The area under the receiver- 
operating characteristic curve analysis showed that among all independent predictors of ATQ, the TG, waist, HDL-C, CD-RISC, and 
stigma presented excellent specificity at 0.918, 0.852, 0.759, 0.633, and 0.605, respectively.
Conclusion: Results suggested that the non-MetS and MetS groups had grievous sense of stigma, particularly, high degree of ATQ 
and resilience impairment was shown by the MetS group. The TG, waist, HDL-C of metabolic parameters, CD-RISC, and stigma 
presented excellent specificity to predict ATQ, and the waist showed excellent specificity to predict low resilience level.
Keywords: years of education, negative symptoms, waist circumstance

Introduction
Schizophrenia (SCZ) is a debilitating psychiatric disorder with unknown etiology affecting ~1% of the population 
worldwide; it is also considered one of the most incapacitating diseases.1 Previous observational studies have reported 
that the prevalence of metabolic syndrome (MetS) is high in patients with SCZ, from the increased coronary risk two-fold 
to four-fold of the remaining population,2 even to the extent of obtaining higher standardized mortality rate in SCZ 
patients.3,4 MetS refers to the co-occurrence of several known cardiovascular risk factors, including insulin resistance, 
obesity, atherogenic dyslipidemia and hypertension,5 studies also indicated that the MetS in persons with SCZ would 
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increase their risk of developing cardiovascular disease, consequently reducing their life expectancy by approximately 10 
to 25 years.3,6 Generally, antipsychotics are considered to be one of the main causes of MetS.4,7 Furthermore, researchers 
showed clear evidence of an increased risk of all cardiovascular and metabolic diseases, including untreated and 
antipsychotic-naive individuals.8,9 The evidence indicated that the risk factors for cardiovascular diseases, diabetes 
mellitus, and MetS of SCZ may have other influences dependent on common unhealthy lifestyle, smoking, weight, 
adipokines dysregulation, and inflammation pathophysiologic mechanisms or psychosocial mechanisms.10,11 Hence, 
a comprehensive study between psychosocial mechanisms and MetS component in the SCZ is necessary.

Reports show that in patients with SCZ, 54.6–61.0% is comorbid with depression.12 Previous studies have investigated the 
MetS component in specific SCZ, and results displayed that psychosocial risk may be closely related to severity of MetS in 
SCZ.13,14 Thus, the management of psychosocial factors could address an important predisposing factor for MetS in SCZ. 
Psychosocial risk factors related to MetS in SCZ have been reported to include negative automatic thoughts and stigma.15 

These psychosocial risk factors play a pivotal role to initiate and facilitate unhealthy habits, such as poor treatment compliance, 
unhealthy dietary pattern, lack of physical activity,16 excessive drinking, smoking, and sleeping problems,17 which contribute 
to the generation and development of cardiovascular diseases, diabetes mellitus, and MetS.18 Prior investigations have 
indicated that negative affect and internalized stigma are not only less valuable because they have a mental illness,19 but 
can also be obstacles to treatment adherence and negatively influence long-term recovery.20 However, studies on the 
psychosocial risk mechanisms of MetS in SCZ are limited; thus, further research would provide useful insights into this issue.

Recently, cognitive variables, such as resilience variables, have attracted remarkable attention on account of their 
association with clinical symptom, psychosocial outcomes and quality of life in patients with SCZ.21 Furthermore, 
investigators detected that negative beliefs and positive beliefs about oneself are necessary for recovery in the MetS in 
SCZ.20,22 Resilience ability would be a shift in focus from risk to protective factors and from psychopathological 
remission to personal recovery.23,24 In this regard, they suggested that a lower ability of resilience could contribute to 
failure experiences, avoidance of activities of daily living, and difficulties in daily life.16,25 Resilience has become one of 
the key concepts in understanding the possibility of subjective wellness in SCZ. Previous studies have shown the 
associations of resilience in SCZ with self-esteem and hopelessness,26 but lack of knowledge about stigma and negative 
automatic thoughts about MetS of SCZ, as well as deficiency of these information appear to be shortcomings to the active 
monitoring of physical health in patients with SCZ.

To the best of our knowledge, studies investigating the psychiatric parameters of negative automatic thinking, stigma, 
and resilience in the SCZ with MetS are rare. We hypothesize that these negative psychological mechanism and resilience 
play a diverse role in SCZ patients with MetS, contributing to the understanding of the effective treatment goal for SCZ. 
This study aims to test that negative automatic thinking, stigma, and resilience are related to SCZ with MetS and to 
determine clinical factors that predict these negative psychological parameters and resilience in SCZ patients with MetS. 
Thus, this study was considered to make a distinct contribution to the literature by evaluating negative automatic 
thinking, stigma, and resilience as a multidimensional concept for focusing on clinical psychotic symptoms and 
metabolic parameters expected to predict factors in SCZ with MetS.

Materials and Methods
Participants
This cross-sectional cohort research was conducted at the Anhui Mental Health Center (AMHC). All participants signed a written 
consent prior to research participation in conformity to the principles of the Declaration of Helsinki. The present research was 
approved by the Medical Ethics Committee of AMHC, and the trial clinical registration number was ChiCTR2100045240. 
Initially, 280 participants were selected from February 2019 and September 2021, among which 39 individuals failed to complete 
the questionnaires, 46 individuals refused to participate in the study, and 52 individuals did not meet the criteria. Ultimately, the 
remaining 143 participants were included and divided into three groups according to the Diagnostic and Statistical Manual of 
Mental Disorders, Fifth Edition (DSM-5),27 and the guideline standards for the prevention and treatment of dyslipidemia in 
Chinese adults in 2007 for MetS;28 namely, the healthy control group (n = 48), nonmetabolic syndrome (non-MetS) group (n = 
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48), and MetS group (n = 47). The healthy controls were recruited from the community of healthy people, and the patients of non- 
MetS and MetS were hospitalized in AMHC (Figure 1).

All individuals were evaluated using Chinese version of the Mini-International Neuropsychiatric Interview 5.0.0. 
(C-MINI5.0.0).29 At the time of study admission, the inclusion criteria for the patients in the MetS group were as follows: (1) 
age = 18–65 years; (2) satisfied the DSM-5 criteria for SCZ; (3) patients treated with second-generation anti SCZ drugs (SGAs) 
for more than three months, and satisfied the guideline standards for the prevention and treatment of dyslipidemia in Chinese 
adults in 2007 for MetS. (4) non acute exacerbation patients. The inclusion criteria for the patients in the non-MetS group were as 
follows: (1) satisfied the first and second criteria for the inclusion in the MetS group; (2) after taking the SGAs for three months, 
non-fulfillment of the guideline standards for the prevention and treatment of dyslipidemia in Chinese adults in 2007. (3) non 
acute exacerbation patients. Healthy controls were recruited from the local community through advertising. The exclusion 
criteria were as follows: (1) except SCZ, patients suffering from other mental diseases and substance abuse; (2) people with 
cardiovascular diseases, diabetes mellitus, MetS, and endocrine and other serious physical diseases prior to participating in the 
study; (3) patients with epilepsy and dementia; (4) had received electroconvulsive therapy for six months; (5) pregnant or 
lactating women. All subjects received basic sociodemographic assessments, clinical scale evaluation, and metabolic testing 
from trained professional psychiatrists.

Clinical Assessments
Sociodemographic Information
Including age, gender, ethnicity, marital status, educational attainment, and employment status were collected. 
Participants provided information on whether they knew a close friend or family member with a mental illness. Their 
occupation and length of service also were recorded.

Assessments C-MINI 5.0.0
Chinese version of the Mini-International Neuropsychiatric Interview (C-MINI) 5.0.0 demonstrated excellent validity 
and reliability. The reliability inter-rater and test–retest of C-MINI 5.0.0 were excellent, and the kappa values were above 
0.80 and 0.90, respectively. The C-MINI is the gold standard to diagnose SCZ.30

Figure 1 Flow chart.
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Positive and Negative Syndrome Scale
We used the Positive and Negative Syndrome Scale (PANSS) to assess positive and negative symptoms in SCZ patients, 
the Mandarin version model of the PANSS has a Cronbach’s alpha coefficient of 0.928 and an intra-class coefficient of 
0.878. Higher scores indicate a greater level of symptom severity.31

Hamilton Depression Rating Scale-24
Hamilton Depression Rating Scale-24 (HAMD-24) was the most commonly evaluated depressive symptom scale. It has 
a high specificity to assess the severity of depression symptoms. The Cronbach’s α score of HAMD-24 is 0.88, and the κ- 
score is 0.92.32

Hamilton Anxiety Rating Scale-14
Hamilton Anxiety Rating Scale-14 (HAMA-14) is one of the most widely used rating scales to evaluate the severity of 
perceived anxiety; a higher score represented greater anxiety. HAMA-14 score is from 0 to 4; it provides a general 
guideline to distinguish the severity of staged anxiety.32

Automatic Thoughts Questionnaire
Automatic Thoughts Questionnaire (ATQ) is widely used to assess the frequent occurring negative thoughts. ATQ shows 
good internal consistency among Chinese with mental disorders (Cronbach’s α= 0.96). Higher scores indicate heavier 
negative thinking and depression.33

Internalized Stigma of Mental Illness Scale 
Internalized Stigma of Mental Illness Scale is a scale for assessing sense of self-stigma of patient and has a long history 
to assess a differential effect of mental health attitudes. Research participants were instructed to rate patients using 
a 4-point Likert scale ranging from 1. “I do not think so” to 4. “I very much think so”. Higher scores indicate greater 
stigma (α = 0.82).34,35

Connor–Davidson Resilience Scale 
Connor–Davidson Resilience Scale (CD-RISC) may be viewed as a measure of stress-coping ability. CD-RISC 
comprises 25 items, each rated on a 5-point scale (0–4), with higher scores reflecting greater resilience. The CD-RISC 
has sound higher distinguish reliability and validity, CD-RISC shows good internal consistency, and Cronbach’s α for the 
full scale is 0.89.36

Laboratory Biochemical Evaluation
After an overnight fasting period, peripheral venous blood samples (5 mL) were collected from all individuals between 
6:30 and 7:00 in the morning. Samples were sent to the Department of Clinical Laboratory for blood biochemistry 
analysis within 2 h. Blood routine analysis was performed using an automatic hematology analyzer (Mindray BC-2800, 
Shenzhen, China). Serum biochemical parameters were measured by an automatic biochemistry analyzer (AU480, 
Beckman Coulter, USA) using commercial kits (Roche, Switzerland). An automatic sphygmomanometer was used to 
measure systolic pressure (DBP) and diastolic pressure (SBP) prior to blood collection. Waist circumference was tested 
by horizontal girth across the center of the umbilicus. MetS is diagnosed when three or more of the following items are 
satisfied: (1) abdominal obesity according to waist circumference (CM): male >90, female >85; (2) blood triglyceride 
(TG) >1.7 mmol/l; (3) blood high-density lipoprotein (HDL-C) <1.04 mmol/L; (4) blood pressure ≥130/85 mmHg; (5) 
fasting blood glucose (FPG) >6.1 mmol/l and/or postprandial 2-hour blood glucose kk (2H PG) is more than 7.8 mmol/l 
or with diabetes history.

Statistical Analysis
Demographic characteristics and clinic symptoms were determined using Chi-square test and one-way ANOVA to 
compare differences among the three groups. Fisher’s least significant difference (LSD) was used for multiple compar-
isons. Spearman correlation analysis was used to test the possible correlation among clinical symptoms, MetS factors 
with ATQ, resilience, and stigma scale scores. Stepwise linear regression analysis was conducted to explore the 
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relationship between ATQ, resilience, and stigma and metabolic factors in patients with MetS. The area under the 
receiver-operating characteristic curve (ROC) was used to assess the metabolic indicators to evaluate the impairments of 
ATQ, resilience, and stigma function. The sensitivity and specificity were also obtained at the optimal cutoff value of 0.5 
as defined by ROC. All statistical tests were two-tailed tests, and the statistical significance was set to α < 0.05. All 
analyses were conducted using the SPSS version 22.0 (IBM Corp).

Results
Demographic and Clinical Characteristics of the Participants
Demographic and clinical features of participants classified into categories are shown in Table 1 and Table 2. The final 
sample included 52.1% (n = 25) males and 47.9% (n = 23) females in the healthy control, 43.8% (n = 21) males and 

Table 1 General Demographic Background, Blood Routine, and Biochemical Indicators Among the 
Three Groups

Factors Control Group Non-MetS Group MetS Group χ2/F/t P

(n=48) (n=48) (n=47)

Sex (male) 25 (52.1%) 21 (43.8%) 26 (55.3%) 1.358 0.507
Sex (female) 23 (47.9%) 27 (56.2%) 21 (43.7%)

Age (year) 33.5±10.37 35.6±11.28 38.70±10.52 2.289 0.105

Years of Education
≤9 years 13 (27.1%) 19 (39.6%) 24 (51.1%) 5.737 0.057

>9 years 35 (72.9%) 29 (60.4%) 23 (48.9%)

Marital status
No 21 (43.8%) 27 (56.2%) 22 (46.8%) 1.629 0.443

Yes 27 (56.2%) 21 (43.8%) 25 (53.2%)

Employment status
No 17 (35.4%) 29 (60.4%) 21 (44.7%) 6.157 0.046

Yes 31 (64.6%) 19 (39.6%) 26 (55.3%)

Course of disease
<1 year 12 (25%) 8 (17%) 0.098 0.345

≥1 years 36 (75%) 39 (83%)

DBP (mmHg) 71.58±6.00 75.13±6.06 77.94±8.34 2.049 0.133
SBP (mmHg) 117.51±11.54 115.00±10.81 119.48±13.95 10.191 <0.001

Waista (cm) 81.10±9.94 85.08±10.88 98.58±9.07 39.818 <0.001

FGB (mmol/l) 5.21±0.52 5.21±0.58 5.96±1.05 15.892 <0.001
CHOL 4.53±1.01 4.01±0.81 4.40±0.70 4.867 0.009

TG (mmol/l) 1.40±0.99 1.34±0.61 2.89±1.71 25.895 <0.001

HDL-C (mmol/l) 1.42±0.29 1.13±0.22 0.93±0.15 53.553 <0.001
Apo-A (g/l) 1.56±0.21 1.20±0.24 1.08±0.24 53.139 <0.001

Apo-B (g/l) 0.76±0.27 0.78±0.20 0.88±0.24 3.604 0.303
Cr (umol/l) 67.4±11.28 60.13±13.28 61.30±11.36 5.061 0.008

WBC (*10^9/L) 67.40±11.28 60.13±13.28 61.30±11.36 2.270 0.107

NEU (*10^9/L) 6.17±1.43 6.43±1.67 6.83±1.50 0.446 0.641
RED (*10^9/L) 5.41±5.54 4.21±0.44 4.45±0.41 1.824 0.165

CPZ/mg equivalents 410.08±224.75 446.81±264.91 −0.729 0.468

HAMA-14 4.56±4.43 3.96±3.46 0.741 0.131
HAMD-24 6.08±6.84 5.43±4.51 0.552 0.136

PANSS total score 60.48±12.42 60.11±12.16 0.148 0.350

Note: aWaist circumstance. 
Abbreviations: DBP, diastolic pressure; SBP, systolic pressure; BMI, body mass index; WBC, white blood cell; NEU, neutrophile 
granulocyte; FGB, fasting blood glucose; CHOL, cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein; Apo-A, apolipopro-
tein-A; Apo-B, apolipoprotein-B; AST, aspartate aminotransferase; ALT, glutamic-pyruvic transaminase; BUN, urea nitrogen; Cr, 
creatinine; CPZ, chlorpromazine; PANSS, presented positive and negative symptoms; HAMA-14, Hamilton Anxiety Rating Scale-14; 
HAMD-24, Hamilton Depression Rating Scale-24.
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56.2% (n = 27) females in the no-MetS group, and 55.3% (n = 26) males and 44.7% (n = 21) females in the MetS group 
(F = 1.358, p = 0.507). Overall, apart from the employment status that exhibited a significant difference (F = 6.157, P = 
0.046), no significant difference was found in the demographic background, such as age, years of education, course of 
disease, and marital status among the three groups (p≥ 0.05). No diversity was found in the white blood cell, neutrophile 
granulocyte, and red blood cell of blood routine parameters among the three groups (F = 2.270, p = 0.107; F = 0.446, p = 
0.641; F = 1.824, p = 0.165). Furthermore, we investigated the biochemical parameters, and the results showed that the 
MetS group had the highest levels of systolic pressure, waist, fasting blood glucose, and triglyceride (TG) (F = 10.191, 
p < 0.001; F = 39.818, p < 0.001, F = 15.892, p < 0.001; F = 25.895, p < 0.001). On the contrary, the levels of HDL-C 
and apolipoprotein-A (Apo-A) were the lowest in the MetS group (F = 53.553, p < 0.001; F = 39.818, p < 0.001). 
Conclusively, the results of the clinical symptom evaluation showed no significant difference in psychotic symptoms, 
depressive symptoms, and stigma between the metabolic group and the non-metabolic group (p≥ 0.05). Fascinatingly, the 
ATQ total score was the highest (F=14.5, <0.001), and the CD-RISC total score, tenacity, and strength of the CD-RISC 
subscales were the lowest in the MetS group (F = 8.54, p < 0.001; F = 5.79, p = 0.004; F = 10.9, p < 0.001).

Factors Correlated Between Clinical Symptoms and Resilience, Stigma, and Negative 
Automatic Thoughts
The potential risk factors correlated between clinical symptoms and resilience, stigma, and negative automatic thoughts 
are evaluated, and the results are shown in Table 3. First, we found that ATQ had negative correlation with strength of 
CD-RISC (r = −0.218, p = 0.034) and positive correlation with stigma (r = 0.244, p = 0.017). Second, we figured out that 
the negative symptoms and depression symptoms of PANSS were positively correlated to the ATQ (r = 0.253, p = 0.013; 
r = 0.242, p = 0.018). Finally, the results of the present study indicated that total scores of HAMD and of HAMA were 
positively related to ATQ (r = 0.301, p = 0.003; r = 0.202, p = 0.049).

In the same way, we used Spearman correlation analysis to assess the correlation between the blood routine and 
biochemical parameters and resilience, stigma, and negative automatic thoughts. The results are shown in Table 4. The 
indices indicated that waist, FGB and TG have a negative correlation with tenacity (r=−0.215, p = 0.036; r=−0.225, p = 
0.028; r=−0.21, p = 0.041); meanwhile, waist and FGB also have a negative correlation with strength (r=−0.174, p = 
0.092; r=−0.275, p = 0.007); moreover, waist and Apo-B have a negative correlation with optimism (r=−0.206, p = 0.045; 
r=−0.245, p = 0.017). Furthermore, waist and FGB revealed negative correlation with resilience (r=−0.226, p = 0.007; r= 
−0.220, p = 0.008), whereas Cr and RED showed positive correlation with resilience (r = 0.221, p = 0.008; r = 0.166, p = 
0.047). HDL-C and Apo-A showed a negative correlation with ATQ (r=−0.291, p < 0.001; r=−0.338, p < 0.001). On the 
contrary, the parameters of waist, FGB, TG, WBC, and NEU were positively correlated with ATQ (r = 0.270, p = 0.001; 
r = 0.198, p = 0.018; r = 0.265; p = 0.001; r = 0.247, p = 0.003; r = 0.242, p = 0.004).

Table 2 Comparison of Resilience, Automatic Thoughts and Stigma Among Three Groups

Factors Contro group Non-MetS group MetS group χ2/F/t P AvsB AvsC BvsC

(n=48) (n=48) (n=47)

ATQ total score 45.69±15.41 57.00±19.09 69.85±29.01 14.50 <0.001 0.002 <0.001 0.012

CD-RISC total score 65.69±16.27 59.17±15.46 52.34±15.48 8.54 <0.001 0.047 <0.001 0.034
Tenacity 32.77±9.08 30.46±8.92 26.62±8.68 5.79 0.004 0.211 <0.001 0.036

Strength 23.21±4.81 20.52±5.27 18.23±5.50 10.90 <0.001 0.011 <0.001 0.041

Optimism 9.71±3.13 8.19±2.92 7.49±2.91 6.85 0.001 0.016 <0.001 0.246
Stigma total score 1.94±0.46 2.08±0.52 0.300 0.157 / / /

No internalized stigma 1.72 (41.67%) 1.80 (34.04%) 0.587 0.527

Internalized stigma 2.34 (58.33%) 2.42 (65.96%)

Notes: A vs B, Control vs non-Mets; A vs C, Control vs Mets; B vs C, non-Mets vs Mets. 
Abbreviations: CD-RISC, Connor-Davidson Resilience Scale; ATQ, Automatic Thoughts Questionnaire. A, healthy control group; B, non metabolic 
syndrome group; C, metabolic syndrome group.
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Independent Predictors of Resilience, Stigma, and Negative Automatic Thoughts
Stepwise regression analyses of demographic features and biochemical parameters were conducted to predict risk factors 
for resilience, stigma, and negative automatic thoughts. The final model from forward regression indicated that the ATQ, 
years of education, and course of disease accounted for the remarkable variance in the stigma. The stigma showed 
a significant positive relationship with ATQ and course of disease (β=0.251, t = 2.504, p = 0.014; β=0.228, t = 2.255, p = 
0.026), but negative correlation with years of education (β=−0.216, t=−2.130, p = 0.036). Moreover, the final model from 
forward regression indicated that the employment status, waist, TG, HDL-C, WBC, CD-RISC, and stigma accounted for 
the remarkable variance in the ATQ. Among these factors, a negative correlation was observed between the ATQ and 
employment status, HDL-C, and CD-RISC (β=−0.190, t=−2.297, p = 0.023; β=−0.278, t=−3.437, p = 0.001; β=−0.238, 
t=−2.904, p = 0.004). Meanwhile, a positive correlation was observed between the ATQ and waist, TG, WBC, and stigma 
(β=0.271, t = 3.340, p = 0.001; β=0.283, t = 3.509, p = 0.001; β=0.231, t = 2.815, p = 0.006; β=0.251, t=−2.504, p = 
0.014). Ultimately, the final model from forward regression indicated that the waist and Cr accounted for the remarkable 

Table 3 Correlation Analysis Among Clinical Symptoms and Resilience, Stigma and Automatic Thinking

Tenacity Strength Optimism CD-RISC Stigma ATQ

r p r p r p r p r p r p

ATQ −0.181 0.078 −0.218* 0.034 −0.049 0.634 −0.175 0.089 0.244* 0.017 \ \

PANSS −0.064 0.540 −0.045 0.667 0.025 0.807 −0.041 0.694 −0.062 0.548 0.214* 0.038
PANSSa −0.03 0.974 −0.002 0.985 0.101 0.331 0.021 0.840 0.009 0.930 −0.061 0.554

PANSSb −0.114 0.270 −0.167 0.106 −0.081 0.436 −0.130 0.209 0.076 0.466 0.253* 0.013

PANSSc 0.067 0.521 0.174 0.091 0.068 0.511 0.121 0.242 −0.111 0.284 −0.039 0.711
PANSSd −0.111 0.285 −0.166 0.109 −0.043 0.682 −0.130 0.208 −0.046 0.657 0.242* 0.018

PANSSe −0.120 0.246 −0.014 0.892 −0.045 0.667 −0.081 0.437 −0.074 0.479 0.133 0.199

HAMD −0.055 0.598 −0.107 0.300 −0.008 0.940 −0.071 0.493 0.059 0.573 0.301** 0.003
HAMA −0.121 0.242 −0.076 0.464 −0.053 0.610 −0.107 0.301 0.014 0.890 0.202* 0.049

CD-RISC \ \ \ \ \ \ \ \ −0.035 0.737 −0.175 0.089

Stigma 0.008 0.936 −0.161 0.118 0.050 0.629 −0.035 0.737 \ \ 0.244* 0.017

Notes: aPositive, bNegative, cExcitement, dDepression, eCognitive; *p<0.05, **p<0.01. 
Abbreviations: CD-RISC, Connor-Davidson Resilience Scale; ATQ, Automatic Thoughts Questionnaire; HAMA-14, Hamilton Anxiety Rating Scale-14; HAMD-24, 
Hamilton Depression Rating Scale-24; PANSS, presented positive and negative symptoms; Stigma, The Internalized Stigma of Mental Illness scale.

Table 4 Correlation Analysis Among Biochemical Parameters with Stigma, Resilience and Automatic Thoughts

Tenacity Strength Optimism CD-RISC Stigma ATQ

r p r p r r p p r p r p

Waista (cm) −0.215* 0.036 −0.174* 0.092 −0.206* 0.270** 0.001 0.045 −0.226** 0.007 0.112 0.280
FGB (mmol/l) −0.225* 0.028 −0.275** 0.007 −0.137 0.198* 0.018 0.186 −0.220** 0.008 0.150 0.146

CHOL −0.051 0.624 −0.076 0.464 −0.099 −0.018 0.834 0.339 0.025 0.769 0.134 0.196

TG (mmol/l) −0.21* 0.041 −0.176 0.088 −0.079 0.265** 0.001 0.446 −0.133 0.115 0.123 0.236
HDL-C (mmol/l) 0.011 0.919 0.037 0.721 0.06 −0.291** <0.001 0.566 0.150 0.073 −0.152 0.142

Apo-A (g/l) −0.016 0.878 −0.066 0.526 −0.176 −0.338** <0.001 0.088 0.124 0.141 −0.118 0.254

Apo-B (g/l) −0.142 0.171 −0.096 0.355 −0.245* 0.082 0.327 0.017 −0.095 0.260 0.072 0.487
Cr (umol/l) 0.053 0.611 0.078 0.453 0.11 −0.121 0.151 0.29 0.221** 0.008 0.099 0.340

WBC (*10^9/L) −0.037 0.721 −0.047 0.648 0.016 0.247** 0.003 0.876 −0.019 0.825 −0.005 0.960

NEU (*10^9/L) −0.148 0.152 −0.187 0.07 −0.071 0.242** 0.004 0.494 −0.109 0.193 −0.066 0.525
RBC (*10^9/L) −0.037 0.72 0.042 0.683 0.04 −0.105 0.213 0.704 0.166* 0.047 −0.008 0.939

Notes: aWaist circumstance. *p < 0.05, **p < 0.01. 
Abbreviations: FGB, fasting blood glucose; CHOL, cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein; Apo-A, apolipoprotein-A; Apo-B, apolipoprotein- 
B; Cr, creatinine; WBC, white blood cell; NEU, neutrophile granulocyte; RBC, red blood cell; stigma, The Internalized Stigma of Mental Illness scale; CD-RISC, 
Connor-Davidson Resilience Scale; ATQ, Automatic Thoughts Questionnaire.
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variance in the CD-RISC. A negative correlation was observed between the CD-RISC and waist (β=−0.229, t=−2.787, 
p = 0.006); conversely, the index of Cr showed a positive relationship with CD-RISC (β=0.215, t = 2.612, p = 0.010). 
The results are shown in Table 5.

The ROC curve analysis was conducted to predict the stigma, negative automatic thoughts, and resilience function 
impairments of MetS groups by using dysbiosis of MetS indexes and clinical symptoms. The results showed that among 
all independent predictors of stigma, ATQ was 0.662 (Figure 2A) and had excellent specificity. Furthermore, among all 
independent predictors of ATQ, the TG, waist, HDL-C, CD-RISC, and stigma presented excellent specificity at 0.918, 
0.852, 0.759, 0.633, and 0.605, respectively (Figure 2B). Eventually, among all independent predictors of CD-RISC, 
waist was 0.852 (Figure 2C) and showed excellent specificity.

Discussion
The present study has explored the relationship between metabolic parameters and self-stigma, ATQ, as well as resilience 
in SCZ with MetS. First, an important outcome of our study explored the increased impaired resilience and intensity of 
ATQ in SCZ with MetS group compared with that in the SCZ with non-MetS group. Second, the results of this study 
have shown that ATQ was not only positively related to the negative symptoms of PANSS, HAMA, and HAMD, but also 
positively correlated with metabolic parameters such as waist, FGB, and TG. Moreover, the ATQ was proven to exhibit 
excellent specificity in predicting higher levels of self-stigma. Especially, the high level of TG, waist, HDL-C and self- 
stigma also presented excellent specificity in predicting ATQ. Most importantly, the waist showed excellent specificity in 
predicting low resilience level. Therefore, ATQ emerged closely correlated with self-stigma, severity of clinical 
symptoms and metabolic indicators. These findings indicated that psychological factors may be meaningful targets for 
psychosocial interventions aimed at improving metabolic dysfunctional outcome in SCZ.

Similar results of the metabolic parameters as specific risk predictors have been found previously in SCZ,37 indicating 
relevant influence on multifaceted disorders of sugar, lipid, and protein metabolism.38,39 Especially, the high levels of 
waist circumference, body mass index (BMI),2,40,41 blood sugar, hypertriglyceridemia, LDL-C, hypertension, and low 
level of HDL-C were most correlated with MetS in SCZ.38,42 Consistent with these homologous results, the SBP, waist, 
FGB, CHOL, and TG of the metabolic parameters showed the highest level in the MetS group among three groups. In 
addition, the MetS group obtained the lowest levels of HDL-C and Apo-A. Moreover, a considerable number of studies 
demonstrated that the metabolic disturbances in SCZ increase with illness duration43 and age.44 Some controversial 
studies could not detect metabolic indexes alterations in first-episode, drug-naive SCZ patients, but these findings could 

Table 5 Stepwise Linear Regression Analysis of Stigma, CD-RISC and Automatic Thinking

Dependent Variables Independent Variables B SD Beta (β) t Sig.

Stigma ATQ 0.133 0.053 0.251 2.504 0.014
Years of education −5.742 2.695 −0.216 −2.130 0.036

Course of Disease 0.026 0.011 0.228 2.255 0.026

ATQ Years of education −14.444 3.919 −0.296 −3.685 <0.001
Employment status −9.055 3.941 −0.190 −2.297 0.023

Waista 0.520 0.156 0.271 3.340 0.001

TG 4.894 1.395 0.283 3.509 0.001
HDL-C −21.734 6.324 −0.278 −3.437 0.001

WBC 3.551 1.262 0.231 2.815 0.006
CD-RISC −0.342 0.118 −0.238 −2.904 0.004

Stigma 0.476 0.190 0.251 2.504 0.014

CD-RISC Waista −0.304 0.109 −0.229 −2.787 0.006
Cr 0.288 0.110 0.215 2.612 0.010

Note: aWaist circumstance. 
Abbreviations: TG, triglyceride; HDL-C, high-density lipoprotein; WBC, white blood cell; Cr, creatinine; Stigma, The Internalized Stigma of Mental 
Illness scale; ATQ, Automatic; Thoughts Questionnaire; CD-RISC, Connor-Davidson Resilience Scale.
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also be due to small sample sizes, low severity, and short disease duration.3 Unfortunately, in our study, we did not find 
that illness duration and age had correlation with the metabolic disturbances in SCZ.

Generally, antipsychotic treatments have been dedicated to clinical MetS dysregulations.45 In particular, second- 
generation antipsychotics have been reported to induce weight gain, abdominal obesity, lipid, and fasting plasma glucose 
level alterations.46 However, some studies have proven metabolic alterations to occur even without weight gain.43 

Controversial results have triggered speculation on whether SCZ confers an inherent risk for metabolic alterations or 
whether the impact is not solely due to antipsychotic use.3 Prior investigations have indicated that stigmatization to 
patients with SCZ is a global problem, and they even experience stigma as a “second illness”.47 The negative 
consequences of stigma have been reported to impact the recovery of symptoms and life quality, adhering to mental 
health care, employment, income, and suicidality.17,34,48 In the present study, the discrepancy of perceived stigma severity 
was not found between the MetS group and non-MetS group. Nevertheless, the proportion of stigma showed that more 

Figure 2 ROC curve analysis was used to predict the psychological structure impairment of MetS groups by using dysbiosis of MetS parameters and demographic and clinical 
characteristics. (A) Independent risk factors used to predict stigma; (B) Independent risk factors used to predict ATQ; (C) lndependent risk factors used to predict CD-RISC. 
Note: ATQ, Automatic Thoughts Questionnaire; TG, triglyceride; HDL-C, high-density lipoprotein; CD-RISC, Connor-Davidson Resilience Scale; WBC, white blood cell; 
Cr, creatinine.
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than 40% patients in the MetS and non-MetS groups feel highly stigmatized. Intriguingly, we found that stigma had 
a positive correlation with ATQ, and ATQ, high educational level, and longer course of disease can sensitively predict the 
stigma in the SCZ with MetS. These results may provide purposeful insight into the psychological structure of recovery 
and could achieve effective interventions for patients with SCZ.

The psychotic structure of SCZ impairs memory, attention, testing reality, and perceptual ability, leading to dysfunc-
tional thoughts.49 Previous studies demonstrated that these dysfunctional thoughts, including negative ATQ and resilience 
impairment seriously affect the emotions and behavior of patients with SCZ and are responsible for the daily life 
function, social adaptation, or rehabilitation of clinical symptoms.50 The results of our previous research showed that the 
aberrant parameters of high waist circumference, triglyceride, and negative ATQ had effective predictive roles for 
cognitive impairments in the SCZ with MetS.18 We found that the total score of ATQ was the highest in the MetS group, 
and that of CD-RISC was the lowest in the MetS group. The tenacity subscale score of CD-RISC and strength subscale 
score of CD-RISC presented the lowest in the MetS group. Moreover, ATQ had a negative correlation with the strength 
subscale score of CD-RISC. On the contrary, it was positively related to the negative symptom of PANSS, depression 
symptom of PANSS, HAMD, HAMA, and stigma. Evidence showed that waist, FGB, and TG of biochemical indexes 
were positively correlated with the ATQ. Conversely, HDL-C and Apo-A were negatively related to the ATQ. 
Specifically, the TG, waist, and HDL-C of metabolic parameters can sensitively predict the ATQ in the SCZ with 
MetS.51 Therefore, whether patients of SCZ with MetS have dysfunctional thoughts and the severity of MetS should be 
identified to provide a proactive approach in managing MetS in SCZ patients.

This study has several limitations. First, due to the small sample subjects of this research, discrepancies in MetS by 
different drugs were difficult to compare. Therefore, in future studies, narrower inclusion criteria should be applied, 
focusing on specific antipsychotic drugs developed for MetS. Second, this study was a short-term cross-sectional design, 
limiting the extent of causal relationships between MetS and dysfunctional thoughts. In the future, longitudinal research 
would be sufficient for accurately assessing other potential metabolic risk factors. The causal relationship between MetS 
and impaired psychological function in SCZ patients with MetS should be confirmed.

In addition, smoking, life styles, and inflammation factors are all recognized pathophysiologic mechanisms for Mets 
with SCZ should take into account the future related research.

Conclusion
In summary, the ATQ of SCZ patients with MetS was the highest, and its resilience levels were the lowest among the 
three groups. In addition, the waist, FGB, and TG of the metabolic parameters were positively correlated with the ATQ in 
the patients of MetS group. On the contrary, HDL-C and Apo-A showed negative correlation with ATQ. Importantly, the 
TG, waist, HDL-C, CD-RISC, and stigma presented excellent specificity to predict ATQ; the waist showed excellent 
specificity to predict low resilience level. These predictors are meaningful adjustment and interventable factors for SCZ 
patients with MetS.
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