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ABSTRACT

Objective: This study aimed to elucidate the risk factors associated with alcohol use dis-
orders (AUDs) among inpatients with schizophrenia at a specialized mental hospital in 
Baoding city, China.

Methods: This cross-sectional survey comprised 301 comorbid patients. Three binary 
logistic regression models were used to investigate the factors linked to AUDs in patients 
with schizophrenia. Propensity score matching analysis was conducted to validate incon-
sistent variables identified by the regression models.

Results: Significant differences were observed between the comorbid and non-comorbid 
groups concerning sex (P < .001), disposition (P = .049), smoking habits (P < .001), place 
of residence (P = .010), family relationships (P = .002), family history of mental disorders 
(P = .008), history of alcoholism (P = .003), onset latency (P = .005), impulsivity (P < .001), 
suicide or self-injury history (P < .001), and obvious aggressive behavior (P < .001) in uni-
variate analyses. The area under the curve values for the three regression models were 
0.83 (P < .001), 0.80 (P < .001), and 0.81 (P < .001), respectively. Binary logistic regression 
and propensity score matching analyses indicated that introverted disposition, smoking, 
acute onset, impulsivity, and suicide or self-injury history were independent risk factors 
associated with AUDs in inpatients with schizophrenia with an odds ratio of > 1.

Conclusion: Introverted disposition, smoking, acute onset, impulsivity, and suicide or self-
injury history were independently associated with the AUDs in inpatients with schizophre-
nia. Future studies should prioritize longitudinal studies to discern the evolving dynamics 
of potential confounding risk factors.

Keywords: Alcohol use disorders, binary logistic regression, propensity score matching, 
risk factors, schizophrenia

Introduction

Schizophrenia remains one of the most misinterpreted, neglected, and stigmatized medi-
cal conditions globally.1 Alcohol use disorders (AUDs) are chronic and recurrent conditions, 
contributing to around 4% of the global burden of disease.2 According to the Diagnostic and 
Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) criteria, the prevalence rates of 
12-month and lifetime AUD are reported to be 13.9% and 29.1%, respectively.3 Continual 
alcohol or substance abuse exacerbates the overall progression of schizophrenia, leading to 
heightened rates of morbidity and mortality.4

Patients with schizophrenia and comorbid AUDs often exhibit greater severity of psychopa-
thology and neurocognitive impairment.5,6 Given the detrimental impact of AUDs on treat-
ment adherence, medication efficacy, and hospitalization rates, there is an urgent need for 
identifying and assessing comorbid AUDs in patients with psychiatric conditions.7,8 However, 
the majority of individuals in low and middle-income countries suffering from severe psy-
chiatric disorders, including dual diagnoses, are not provided adequate treatment for their 
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mental illness.9 Thus, early detection of AUDs can prevent various 
complications and provide an opportunity for intervention through 
integrated treatment for patients with dual diagnoses.

Several predictors of comorbid AUDs in patients with schizophre-
nia, including male sex, severity of negative symptoms and depres-
sion,10 level of education, history of violent behavior, family history 
of substance use disorders,11 marital status, duration of illness, pre-
vious psychiatric diagnoses, and concurrent use of non-alcoholic 
substances have been shown.12 Discrepancies in findings across 
studies may be attributed to variations in social and cultural norms. 
Despite the prevalence of both traditional and modern alcoholic 
beverages in China, there is a significant gap in comprehensive study 
on the prevalence of AUD among patients with schizophrenia.

This study aims to investigate the factors associated with AUD in 
this population using propensity score matching (PSM) and logis-
tic regression analysis. In the context of precision medicine, timely 
recognition of comorbidity risk factors is advantageous for health-
care providers in effectively screening patients with AUD and estab-
lishing a foundation subsequently for psychological counseling 
interventions. We hypothesize that the factors contributing to AUD 
among patients with schizophrenia receiving treatment at a special-
ized mental hospital in Baoding city, China, may differ from those 
observed in other countries due to variations in geographic location 
and sociocultural contexts.

Material and Methods

Participants
The sample size was determined using the single population pro-
portion formula with a 95% confidence interval (CI), 2-sided interval, 
4.8% allowable error, and an estimated proportion of 24.3% for AUD, 
according to a previous meta-analysis.13 The final estimated sample 
size was 307. Systematic random sampling was used, with every 
other patient included in the study following the random selection 
of the initial participant.

Between October 2017 and February 2018, this cross-sectional sur-
vey was conducted at the Hebei Provincial Mental Health Center 
in Baoding city, China. Inpatients diagnosed with schizophrenia 
according to the DSM-5 criteria, aged 18 years and above, were 
included. Patients who were deemed severely ill and unable to pro-
vide the necessary information were excluded. The study received 
ethical approval from the Ethics Committee of Hebei Provincial 
Mental Health Center (number: 201603+), and participants provided 
informed consent before the survey commenced. This study adhered 
to the principles outlined in the Helsinki Declaration.

Clinical Interview and Assessments
Two attending physicians conducted face-to-face interviews for all 
evaluations. A self-reported questionnaire was created specifically 
for this study to gather demographic and clinical information from 
patients, including age, sex, marital status, education level, occupation, 
smoking habits, place of residence, family relationships, family history 
of mental illness and alcoholism, onset latency, onset age, and a history 
of impulsivity, suicide attempts, or self-harm. Acute onset is defined as 
a timeframe of < 2 weeks from the initial suspicion of mental disorders 
to the manifestation of overt symptoms in patients. Subacute onset, 
conversely, spans a period of 2 weeks to 3 months from the onset of 
suspected mental disorders to the emergence of clinically significant 
symptoms. Chronic onset, conversely, denotes a duration exceeding 
3 months between the initial suspicion of mental disorders and the 
clear manifestation of symptoms. Data collectors and supervisors 
underwent a comprehensive 2-day training session encompassing the 
study’s objectives, questionnaire specifics, interviewing methodolo-
gies, privacy protocols, and the safeguarding of patient confidentiality.

The classification of AUD was determined as per the DSM-5 crite-
ria and confirmed by 2 or more attending psychiatrists. Aggressive 
behaviors exhibited within the previous week were assessed using 
the Chinese adaptation of the Modified Overt Aggression Scale 
(MOAS),14 which comprises four subscales, with each form of aggres-
sion assessed on a scale of 0–4, where 0 signifies the absence of 
aggression and higher scores denote higher levels of aggression. 
Then, the score for each subscale is multiplied by a predetermined 
weight (1 for verbal aggression, 2 for aggression toward objects, 3 for 
self-directed aggression, and 4 for aggression toward others), provid-
ing the total weighted score for each subscale. Patients were catego-
rized as exhibiting aggressive behavior if their total score exceeded 
4.15 A prior survey study substantiated that the Chinese version of the 
MOAS exhibits moderate psychometric characteristics, as evidenced 
by an intra-class correlation coefficient of 0.94 and Kendall’s W coef-
ficient of concordance of 0.83.14

Statistical Analysis
The statistical analyses were performed utilizing Statistical Package 
for the Social Sciences version 24.0 (IBM SPSS Corp.; Armonk, NY, 
USA), with a significance level set at P < .050. Descriptive statistics 
were presented as median (minimum–maximum) for non-normally 
distributed variables and mean ± standard deviation (SD) for normally 
distributed variables. Categorical variables were displayed as fre-
quencies and percentages. The Mann–Whitney U-test was employed 
to compare the differences in age and age at onset between the AUD 
group and non-AUD groups, while Fisher–Freeman–Halton tests 
were utilized for categorical variables.

Binary logistic regression with Omnibus’ test was used to identify 
independent variables associated with comorbid alcohol use disor-
der in patients with schizophrenia. To enhance prediction accuracy, 
three common regression models were utilized: univariate, enter, and 
stepwise filtering (Forward Conditional).16-18 Dummy variables were 
created for unordered multiclass variables such as marital status in 
the regression models. Odds ratios and their corresponding 95% 
CIs were calculated to assess the suitability of the condition in the 
regression equation. An odds ratio of > 1 indicated a risk factor and 
that of < 1 indicated a protective factor. Furthermore, the receiver 
operating characteristic curve (ROC) was utilized to assess the dis-
criminatory ability of the regression model.

MAIN POINTS
• The prevalence of alcohol use disorder (AUD) was 19.8% among 

inpatients with schizophrenia, lower than 24.3% in a previous 
meta-analysis.

• Introverted disposition, smoking, acute onset, impulsivity, and sui-
cide or self-injury history were independently associated with the 
AUDs in inpatients with schizophrenia.

• The combination of binary logistic regression analysis and pro-
pensity score matching analyses may help to screen risk variables 
better.
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Comorbid AUD-related independent variables of uncertain signifi-
cance from the three regression models were validated through PSM 
analysis, which minimizes selection bias in retrospective studies and 
approximates the effects of a randomized controlled trial.19 Based on 
the estimated PSM scores, the matched analysis was conducted at 
a ratio of 1 : 2 using the closest-neighbor matching method with a 
match tolerance of 0.03.20 Equilibrium tests were conducted on the 
matched variables between the 2 groups. A 2-sided test with a signif-
icance level of P < .05 was used to determine statistical significance.

Results

Sociodemographic and Clinical Characteristics
A total of 307 psychiatric inpatients were initially approached, of 
which 301 consented to participate, yielding a response rate of 

98.1%. Among them, 59 were classified in the AUD group, while 242 
were in the non-AUD group, resulting in a prevalence of AUD of 19.6% 
(Table 1). Significant differences were noted between the 2 groups 
concerning sex [female: 13 (22.03%) and 135 (55.79%), P < .001], dis-
position [introverted: 51 (86.44%) and 177 (73.14%), P = .049], smok-
ing habits [38 (64.41%) and 59 (24.38%), P < .001], place of residence 
[with parents: 39 (66.10%) and 101 (41.74%), P = .010], family relation-
ships [harmony: 26 (44.07%) and 95 (39.26%), P = .002], family history 
of mental disorders [26 (44.07%) and 62 (25.62%), P = .008], history 
of alcoholism [14 (23.73%) and 21 (8.68%), P = .003], onset latency 
[Acute/subacute: 21 (35.59%) and 42 (17.77%), P = .005], impulsiv-
ity [37 (62.71%) and 72 (29.75%), P < .001], suicide or self-injury his-
tory [16 (27.12%) and 23 (9.50%), P < .001], and obvious aggressive 
behavior [36 (61.02%) and 80 (33.06%), P < .001] (Table 1). However, 
no significant differences were observed in age, age at onset, marital 

Table 1. Characteristics of Included Inpatients with Schizophrenia

Variables Overall (n = 301)
Comorbid AUD

PWith AUD (n = 59) Without AUD (n = 242)
Age (years) 36.00 [27.00, 47.00] 36.00 [28.00, 46.00] 36.50 [27.00, 49.00] .610
Age at onset (years) 24.00 [20.00, 31.00] 24.00 [22.00, 26.00] 24.00 [20.00, 32.00] .894
Sex (female) 148 (49.17%) 13 (22.03%) 135 (55.79%) < .001*
Marital status .115
 Unmarried 100 (33.22%) 21 (35.59%) 79 (32.64%)
 Married 142 (47.18%) 33 (55.93%) 109 (45.04%)
 Divorced 45 (14.95%) 4 (6.78%) 41 (16.94%)
 Others 14 (4.65%) 1 (1.69%) 13 (5.37%)
Education .817
 Primary school or below 55 (18.27%) 12 (20.34%) 43 (17.77%)
 Junior high school 132 (43.85%) 27 (45.76%) 105 (43.39%)
 Senior high school 81 (26.91%) 13 (22.03%) 68 (28.10%)
 College degree or above 33 (10.96%) 7 (11.86%) 26 (10.74%)
Disposition .049*
 Extroverted 73 (24.25%) 8 (13.56%) 65 (26.86%)
 Introverted 228 (75.75%) 51 (86.44%) 177 (73.14%)
Smoking 97 (32.23%) 38 (64.41%) 59 (24.38%) .001*
Residence .010*
 With parents 140 (46.51%) 39 (66.10%) 101 (41.74%)
 With spouse 119 (39.53%) 15 (25.42%) 104 (42.98%)
 Alone 21 (6.98%) 3 (5.08%) 18 (7.44%)
 Others 21 (6.98%) 2 (3.39%) 19 (7.85%)
Family relationships .002*
 Harmony 121 (40.20%) 26 (44.07%) 95 (39.26%)
 Average 118 (39.20%) 13 (22.03%) 105 (43.39%)
 Inharmony 62 (20.60%) 20 (33.90%) 42 (17.36%)
Family history of mental disorders 88 (29.24%) 26 (44.07%) 62 (25.62%) .008*
History of alcoholism 35 (11.63%) 14 (23.73%) 21 (8.68%) .003*
Onset latency .005*
 Acute/subacute 64 (21.26%) 21 (35.59%) 42 (17.77%)
 Chronic 237 (78.74%) 38 (64.41%) 199 (82.23%)
Impulsivity 109 (36.21%) 37 (62.71%) 72 (29.75%) <.001*
Suicide or self-injury history 39 (12.96%) 16 (27.12%) 23 (9.50%) <.001*
Obvious aggressive behavior (MOAS) 116 (38.54%) 36 (61.02%) 80 (33.06%) <.001*
 Chronic 237 (78.74%) 38 (64.41%) 199 (82.23%)

The comparisons between age and age at onset of the 2 groups was conducted using the Mann–Whitney U-test, while the comparisons of rest variables was performed 
by the Fisher–Freeman–Halton test.
AUD, alcohol use disorder; MOAS, Chinese adaptation of the Modified Overt Aggression Scale. 
*Denotes statistically significant P-values.
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status, and education between the 2 groups (P > .050 for each), as 
shown in Table 1.

Binary Logistic Regression Analysis
To explore the independent variables associated with comorbid AUD 
in patients with schizophrenia, binary logistic regression, adjusted 
for confounders, was employed (Table 2). The results of the Omnibus 
test indicated that the P-values for all three regression models were 
below 0.001, suggesting good model fitness. Model 1 suggests that 
comorbid AUD is associated with disposition (odds ratio [OR] = 3.91, 
95% CI: 1.41-10.84, P = .009), smoking (OR = 3.70, 95% CI: 1.48-9.25, 
P = .005), impulsivity (OR = 2.91, 95% CI: 1.11-7.60, P = .029), sui-
cide or self-injury history (OR = 4.95, 95% CI: 1.83-13.42, P = .002). In 
model 2, onset latency (OR = 0.40, 95% CI: 0.19-0.84, P = .016), dis-
positions (OR = 2.97, 95% CI: 1.20-7.31, P = .018), smoking (OR = 5.49, 
95% CI: 2.83-10.66, P < .001), impulsivity (OR = 2.91, 95% CI: 1.50-
5.65, P = .002), and suicide or self-injury history (OR = 3.81, 95% CI: 
1.62-8.97, P = .002) were included as independent variables. Model 
3 integrated the same critical independent variables as model 2 in 
the regression equation. ROC analysis indicated that the area under 
the curve values for the three regression models were 0.83 (stan-
dard error (SE) = 0.035, P < .001), 0.80 (SE = 0.036, P < .001), and 0.81 
(SE = 0.035, P < .001), respectively, suggesting comparable predictive 
capabilities across the models (Figure 1).

Propensity Score Matching Analysis
Analysis in Table 2 reveals that disposition, smoking, impulsiv-
ity, suicide, and self-injury history were consistent across all three 
regression models, denoted as model 1. Notably, models 2 and 3 
introduced an additional independent variable, onset latency, into 
the regression equation. To further unravel the association between 
onset latency and comorbid AUD, the 301 cases were categorized 
into 2 groups based on their onset latency (64 cases with acute/
subacute onset latency and 237 cases with chronic onset latency). 
Predictive variables considered in the PSM analysis included age, 
age at onset, marital status, education, sex, disposition, smoking 
habits, residence, family relationships, presence of mental disorders, 
alcoholism, impulsivity, suicide or self-injury history, and aggressive 
behavior. A match tolerance of 0.003 was determined for the analysis. 

The predictive variables were appropriately balanced through PSM 
between the acute/subacute and chronic onset latency groups. 
Following a 1 : 2 matching process, which led to some cases in the 
chronic group being matched with more than 1 case in the acute/
subacute group, and 1 case in the acute/subacute group not finding 
a match, a total of 63 and 86 patients were included in the acute/
subacute and chronic onset latency groups, respectively (Table 3). 
Furthermore, onset latency continued to be a significant factor in 
independently predicting the risk of comorbid AUD in patients with 
schizophrenia (P = .043).

Discussion

In this institutional-based cross-sectional study conducted in 
Baoding city, China, we aimed to investigate the risk factors associ-
ated with AUD among inpatients with schizophrenia using binary 
logistic regression and PSM analyses. Our findings revealed that 
introverted disposition, smoking, acute onset, impulsivity, and sui-
cide or self-injury history were significantly associated with AUD. 
Furthermore, each regression model demonstrated a good predic-
tive power for identifying AUD among patients with schizophrenia.

This study unveiled a SUD prevalence rate of 19.6% among inpatients 
diagnosed with schizophrenia, closely aligning with findings from a 
prior meta-analysis (24.3%).13 It is noteworthy to acknowledge the 
significant variability in comorbidity rates across different countries, 
as evidenced by rates in Ethiopia (38.4%),12 South Africa (41.2%),21 
and Australia (38.0%).22 Cultural factors and variations in diagnos-
tic tools may contribute to these discrepancies. While previous 
studies utilized screening scales such as the Alcohol Use Disorders 
Identification Test for determining AUD, our study employed struc-
tured interviews guided by the DSM-5. Furthermore, the observed 
prevalence of comorbidities in our study surpassed that reported in 
community-based studies from Singapore (3.6%),23 which may be 
attributed to the psychiatric hospital setting of our study.

Patients with AUD often exhibit personality traits such as sensa-
tion seeking, impulsivity, hopelessness, and anxiety sensitivity.24-26 
Sensation seeking, specifically characterized by a low tolerance for 
boredom and a strong desire for stimulation, is commonly observed 

Table 2. Risk Factors Associated with Comorbid AUD in Patients with Schizophrenia

Methods Independent variable Wald’s χ2 OR 95% CI P
Model 1 Disposition (ref.: extroverted) 6.875 3.911 1.411-10.842 .009

Smoking (ref.: none) 7.844 3.703 1.481-9.254 .005
Impulsivity (ref.: none) 4.738 2.907 1.112-7.598 .029
Suicide or self-injury history (ref.: none) 9.907 4.953 1.829-13.416 .002

Model 2 Onset latency (ref.: acute/subacute) 5.842 0.404 0.194-0.843 .016
Disposition (ref.: extroverted) 5.578 2.966 1.203-7.314 .018
Smoking (ref.: none) 25.302 5.489 2.827-10.657 < .001
Impulsivity (ref.: none) 9.979 2.912 1.500-5.653 .002
Suicide or self-injury history (ref.: none) 9.379 3.811 1.619-8.974 .002

Model 3 Onset latency (ref.: acute/subacute) 4.780 0.422 0.195-0.914 .029
Disposition (ref.: extroverted) 5.880 3.301 1.257-8.667 .015
Smoking (ref.: none) 11.077 4.082 1.783-9.344 .001
Impulsivity (ref.: none) 5.574 2.867 1.196-6.873 .018
Suicide or self-injury history (ref.: none) 9.904 4.494 1.763-11.456 .002

Model 1: enter; model 2: stepwise; model 3: univariate filtering; statistical test differences were considered significant if the P-values were < 0.05. 
AUD, alcohol use disorder; OR, odds ratios; ref, reference; CI, confidence interval.
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in patients with AUD.27 Clinical observations suggest that patients 
with schizophrenia typically experience stabilization of psychiatric 
symptoms after adequate medication treatment. However, feelings 
of shame and excessive free time may contribute to a decline in social 
skills, thus leading to increased sensitivity and introversion in these 
individuals. In clinical practice, introverted patients with AUD often 
believe they drink to become more sociable. Mueller et al also studied 
gender differences in how alcohol dependent patients and healthy 
controls handle interpersonal problems.28 This study revealed that 
male individuals with alcohol dependence perceive themselves as 
colder compared to male controls, whereas female individuals with 
alcohol dependence perceive themselves as significantly more vin-
dictive, introverted, and invasive than female controls. As a result, it 
is hypothesized that female patients with AUD may derive greater 
benefit from gender-specific treatment approaches.

Smoking and alcohol abuse can be seen as externalized manifesta-
tions of anxiety and hopelessness traits, potentially resulting in dimin-
ished self-inhibition and impulsive behavior over time.29 Impulsivity, 
characterized by reduced reflectiveness, hasty decision-making, and 
a lack of behavioral inhibition, is often associated with externalizing 
and conduct issues.30 In our study, patients with schizophrenia and 
AUD exhibited obvious aggressive behavior, aligning with the find-
ings of Fritz et  al who suggested that alcohol abuse may diminish 
the capacity of individuals with schizophrenia to control aggressive 

impulses.31 Furthermore, individuals diagnosed with schizophrenia 
or AUD who exhibit lower self-esteem are more likely to engage 
in self-directed aggression. Consequently, the authors proposed 
that enhancing self-esteem education in psychiatric patients could 
potentially mitigate violent behavior in clinical settings.

Schizophrenia poses a significant risk factor for suicide, particularly 
when comorbid with AUD,32 substantially heightening susceptibil-
ity to suicidal ideation, attempts, and fatalities.33,34 Patients with a 
predisposition to risk-taking and impulsive behaviors are especially 
vulnerable, as chronic alcohol intoxication can exacerbate maladap-
tive coping strategies and hinder self-regulation, thus increasing the 
probability of suicide.35 Moreover, patients with an elevated suscep-
tibility to schizophrenia may be particularly susceptible to the effects 
of alcohol on the frontal lobe and hippocampus, brain regions asso-
ciated with memory functions.36 Prolonged alcohol abuse leading to 
cognitive impairments could hamper emotion regulation, decision-
making, and behavioral control,37 thus increasing the risk of suicide.38

The pattern of onset is a critical determinant of treatment effec-
tiveness and long-term outcomes for individuals diagnosed with 
schizophrenia. Typically, patients with an acute or subacute onset 
exhibit improved symptom management over time compared with 
those with a chronic onset.39,40 However, regression models 2 and 3 
revealed that acute or subacute onset was an independent risk factor 
for patients with AUD and comorbid schizophrenia, whereas model 
1 did not show this finding. Given the lack of matching between the 
comorbidity and non-comorbidity groups concerning confounding 
factors, such as sex, disposition, and residential pattern, PSM analysis 
was used to assess the association between onset form and comor-
bidity. The results highlighted that acute/subacute onset remained a 
significant predictor of comorbid AUD in patients with schizophrenia.

A prior large-scale clinical study assessed the sequence of onsets in 
patients affected by comorbid alcohol use and bipolar disorder41 and 
suggested that alcohol is used to alleviate stress and tension caused by 
impulsive temperament and anxiety disorders, potentially triggering 
depressive episodes. Furthermore, stimulant use may have triggered 
the first manic episode, with alcoholism stemming from the severity 
of the manic episode. It is speculated that alcoholics generally face 
significant psychological stress, and long-term drinking, particularly 
under stress, can lead to neuroadaptations. Consequently, patients 
with alcoholic addiction may exhibit dysfunction in stress pathways, 
such as the sympathetic adrenomedullary and hypot halam ic–pi 
tuita ry–ad renoc ortic al axes, leading to dysregulation of the cortisol 
response and discrepancies in emotional regulation, further resulting 
in the development of acute psychotic symptoms as stress accumu-
lates and alcohol consumption increases. Further study is warranted 
to explore the connection between acute onset and comorbidities.

Nevertheless, our study has several limitations. First, the cross-
sectional design inherently lacks the ability to establish definitive 
cause-and-effect relationships. Second, the study did not carefully 
assess cognitive factors, despite evidence indicating the significance 
of executive dysfunction in patients with both schizophrenia and 
AUDs.42 Third, the generalizability of our findings may be limited 
by variations in sample sources, geographical locations, and social 
cultures. Additionally, the three regression models, each employing 
distinct algorithms, have their unique strengths and weaknesses in 
identifying independent variables. However, the comparable AUC 

Figure 1. Predictive ability of the regression equations to comorbid 
AUD of patients with schizophrenia. AUC 1 = 0.83 (95% CI: 0.76-
0.90, SE = 0.035, P < .001), AUC 2 = 0.80 (95% CI: 0.73-0.87, SE = 0.036, 
P < .001), AUC 3 = 0.81 (95% CI: 0.74-0.88, SE = 0.035, P < .001) AUC, 
the area under the ROC curve.
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scores make it inconclusive as to which model effectively captures 
clinical significance.

Conclusion

In conclusion, our binary logistic regression and PSM analyses indi-
cate that introverted disposition, smoking, acute onset, impulsivity, 
and suicide or self-injury history were independently associated with 
AUDs among inpatients with schizophrenia. Future studies should 
prioritize longitudinal studies to investigate the progressing nature 
of potential confounding risk factors.

Data Availability Statement: The data that support the findings of this study are 
available from the corresponding author upon reasonable request.

Ethics Committee Approval: This study was approved by Ethics Committee of the 
Sixth Clinical Medical College of Hebei University (approval number: 201603+; 
date: March 16, 2016).

Informed Consent: Written informed consent was obtained from the patients/
patient who agreed to take part in the study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – B.L., W.L., J.W., X.Z., W.Z., C.L., B.Y., X.C.; 
Design  – B.L., W.L., J.W., W.Z., C.L., B.Y., X.C.; Supervision – W.Z., X.C.; 
Resources – B.L.; Materials – C.L.; Data Collection and/or Processing – 
W.L., J.W., X.C.; Analysis and/or Interpretation – B.L., J.W., X.Z.; Literature 
Search – B.Y.; Writing – B.L., W.L., J.W., C.L., B.Y., X.C.; Critical Review – W.L.,  
X.Z., W.Z. 

Declaration of Interests: The authors have no conflict of interest to declare.

Funding: This study was funded by the Hebei Specialist Capacity Building and 
Specialist Leader Training Project (2018674_14).

References

1. Mannarini  S, Taccini  F, Sato  I, Rossi  AA. Understanding stigma toward 
schizophrenia. Psychiatry Res. 2022;318:114970. [CrossRef]

Table 3. Characteristics of Patients with Acute/Subacute or Chronic Onset Latency by Propensity Score Matching

Variable Overall (n = 149)
Onset latency

PAcute/subacute (n = 63) Chronic (n = 86)
Age 3.00 [26.00, 44.00] 34.00 [26.00, 46.00] 32.50 [26.00, 43.00] .861
Age at onset 24.00 [20.00, 29.00] 26.00 [19.00, 29.00] 23.00 [20.00, 28.00] .736
Sex (female) 67 (44.97%) 28 (44.44%) 39 (45.35%) > .999
Marital status .172
 Unmarried 55 (36.91%) 22 (34.92%) 33 (38.37%)
 Married 62 (41.61%) 32 (50.79%) 30 (34.88%)
 Divorced 27 (18.12%) 8 (12.70%) 19 (22.09%)
 Others 5 (3.36%) 1 (1.59%) 4 (4.65%)
Education .407
 Primary school or below 17 (11.41%) 6 (9.52%) 11 (12.79%)
 Junior highschool 59 (39.60%) 27 (42.86%) 32 (37.21%)
 Senior highschool 44 (29.53%) 15 (23.81%) 29 (33.72%)
 College degree or above 29 (19.46%) 15 (23.81%) 14 (16.28%)
Disposition .990
 Introverted 32 (21.48%) 13 (20.63%) 19 (22.09%)
 Extroverted 117 (78.52%) 50 (79.37%) 67 (77.91%)
Smoking 52 (34.90%) 23 (36.51%) 29 (33.72%) .858
Residence .303
 With parents 83 (55.70%) 34 (53.97%) 49 (56.98%)
 With spouse 47 (31.54%) 23 (36.51%) 24 (27.91%)
 Alone 11 (7.38%) 2 (3.17%) 9 (10.47%)
 Others 8 (5.37%) 4 (6.35%) 4 (4.65%)
Family relationships .150
 Harmony 60 (40.27%) 29 (46.03%) 31 (36.05%)
 Average 51 (34.23%) 16 (25.40%) 35 (40.70%)
 Inharmony 38 (25.50%) 18 (28.57%) 20 (23.26%)
Family history of mental disorders 55 (36.91%) 23 (36.51%) 32 (37.21%) > .999
History of alcoholism 18 (12.08%) 9 (14.29%) 9 (10.47%) .651
Impulsivity 69 (46.31%) 30 (47.62%) 39 (45.35%) .914
Suicide or self-injury history 19 (12.75%) 7 (11.11%) 12 (13.95%) .791
Obvious aggressive behavior (MOAS) 72 (48.32%) 29 (46.03%) 43 (50.00%)  .754
With AUD 34 (22.82%) 20 (31.75%) 14 (16.28%) .043*

the comparisons between age and age at onset of the two groups was conducted using the Mann–Whitney U-test, while the comparisons of rest variables was performed 
by the Fisher–Freeman–Halton test.
AUD, alcohol use disorder; MOAS, Chinese adaptation of the Modified Overt Aggression Scale.
*Denotes statistically significant P-values.

https://doi.org/10.1016/j.psychres.2022.114970


Li et al. Risk Factors of Alcohol Use Disorders Alpha Psychiatry 2024;25(3):421-428

427

2. Rehm  J, Mathers  C, Popova  S, Thavorncharoensap  M, Teerawattana-
non Y, Patra J. Global burden of disease and injury and economic cost 
attributable to alcohol use and alcohol-use disorders. Lancet. 2009; 
373(9682):2223-2233. [CrossRef]

3. Grant BF, Saha TD, Ruan WJ, et al. Epidemiology of DSM-5 drug use dis-
order: results from the national epidemiologic survey on alcohol and 
related conditions-III. JAMA Psychiatry. 2016;73(1):39-47. [CrossRef]

4. Yang P, Tao R, He C, Liu S, Wang Y, Zhang X. The risk factors of the alcohol 
use disorders-through review of its comorbidities. Front Neurosci. 
2018;12:303. [CrossRef]

5. Ashdown-Franks G, Firth J, Carney R, et al. Exercise as medicine for men-
tal and substance use disorders: a meta-review of the benefits for neu-
ropsychiatric and cognitive outcomes. Sports Med. 2020;50(1):151-170. 
[CrossRef]

6. Faye DA, Tadke R, Gawande S, et al. Comparison of cognition and alex-
ithymia in patients of schizophrenia with and without comorbid alcohol 
use: a cross-sectional exploratory study. Ind Psychiatry J. 2022;31(2):267-
275. [CrossRef]

7. Manca F, Lewsey J. Previous psychiatric hospitalizations as risk factors 
for single and multiple future alcohol-related hospitalizations in 
patients with alcohol use disorders. Addiction. 2024;119(2):291-300. 
[CrossRef]

8. Vajawat B, Kumar CN, Hegde P, et al. Clinical profile, course and outcomes 
of male inpatients with mental illness charged with homicide: a chart 
review from an Indian tertiary Care Hospital. Indian J Psychol Med. 
2023;45(4):405-410. [CrossRef]

9. Tomás  CC, Oliveira  E, Sousa  D, et  al. Proceedings of the 3rd IPLeiria’s 
International Health Congress: Leiria, Portugal. 6-7 May 2016. BMC Health 
Serv Res. 2016;2016(suppl 3):200. [CrossRef]

10. Meszaros ZS, Dimmock JA, Ploutz-Snyder RJ, et al. Predictors of smoking 
severity in patients with schizophrenia and alcohol use disorders. Am J 
Addict. 2011;20(5):462-467. [CrossRef]

11. Apantaku-Olajide T, James PD, Smyth BP, et al. Association of educational 
attainment and adolescent substance use disorder in a clinical sample. 
Journal of Child & Adolescent Substance Abuse. 2014;23(3):169-176. 
[CrossRef]

12. Tadesse H, Mirkana Y, Misgana T. Alcohol use disorder and its determi-
nant factors among patients with schizophrenia attending treatment at 
mental specialized hospital, Addis Ababa, Ethiopia: a cross-sectional 
study. SAGE Open Med. 2021;9:1-9. [CrossRef]

13. Hunt  GE, Large  MM, Cleary  M, Lai  HMX, Saunders  JB. Prevalence of 
comorbid substance use in schizophrenia spectrum disorders in com-
munity and clinical settings, 1990-2017: systematic review and meta-
analysis. Drug Alcohol Depend. 2018;191:234-258. [CrossRef]

14. Huang  HC, Wang  YT, Chen  KC, et  al. The reliability and validity of the 
Chinese version of the Modified Overt Aggression Scale. Int J Psychiatry 
Clin Pract. 2009;13(4):303-306. [CrossRef]

15. Jing-Yuan LI, Hui Z. Correlation between modified overt aggression scale 
and thyroid hormone levels in psychiatric emergency patients. Chin J 
Med. 2018;53(7):781-783.

16. Liu  C, Pan  W, Zhu  D, Mao  P, Ma  X. Risk factors for suicidal behavior in 
late-life depression: a retrospective preliminary clinical study. Geriatr 
Gerontol Int. 2021;21(9):849-854. [CrossRef]

17. Sivakumaran  D, Ritz  C, Gjøen  JE, et  al. Host Blood RNA transcript and 
protein signatures for sputum-independent diagnostics of tuberculosis 
in adults. Front Immunol. 2020;11:626049. [CrossRef]

18. Stampehl M, Friedman HS, Navaratnam P, Russo P, Park S, Obi EN. Risk 
assessment of post-discharge mortality among recently hospitalized 
Medicare heart failure patients with reduced or preserved ejection 
fraction. Curr Med Res Opin. 2020;36(2):179-188. [CrossRef]

19. Jupiter  DC. Propensity score matching: retrospective randomization? 
J Foot Ankle Surg. 2017;56(2):417-420. [CrossRef]

20. Huang  ZN, Huang  CM, Zheng  CH, et  al. Digestive tract reconstruction 
using isoperistaltic jejunum-later-cut overlap method after totally 

laparoscopic total gastrectomy for gastric cancer: short-term outcomes 
and impact on quality of life. World J Gastroenterol. 2017;23(39):7129-
7138. [CrossRef]

21. Pengpid S, Peltzer K, Van der Heever H. Prevalence of alcohol use and 
associated factors in urban hospital outpatients in South Africa. Int J 
Environ Res Public Health. 2011;8(7):2629-2639. [CrossRef]

22. Abou-Saleh  MT, Janca  A. The epidemiology of substance misuse and 
comorbid psychiatric disorders. Acta Neuropsychiatr. 2004;16(1):3-8. 
[CrossRef]

23. Subramaniam  M, Abdin  E, Vaingankar  J, Phua  AMY, Tee  J, Chong  SA. 
Prevalence and correlates of alcohol use disorders in the Singapore Men-
tal Health Survey. Addiction. 2012;107(8):1443-1452. [CrossRef]

24. Satchell LP, Johnson HL, Hudson CA, Harper CA. Dispositional disinhibi-
tion and alcohol use disorders: personality, risk appraisal and problem-
atic alcohol consumption. Subst Use Misuse. 2020;55(2):209-217. 
[CrossRef]

25. Case  NF, Brown  TG. Examining the predictive potential of depressed 
mood and alcohol misuse on risky driving. Alcohol Alcohol. 2023;58(5): 
532-538. [CrossRef]

26. Reaves DL, Christiansen P, Boyland EJ, Halford JCG, Llewellyn CH, Hard-
man  CA. Modeling the distinct negative-reinforcement mechanisms 
associated with alcohol misuse and unhealthy snacking. Subst Use Mis-
use. 2019;54(6):921-933. [CrossRef]

27. Skóra MN, Pattij T, Beroun A, et al. Personality driven alcohol and drug 
abuse: new mechanisms revealed. Neurosci Biobehav Rev. 2020;116:64-
73. [CrossRef]

28. Mueller SE, Degen B, Petitjean S, Wiesbeck GA, Walter M. Gender differ-
ences in interpersonal problems of alcohol-dependent patients and 
healthy controls. Int J Environ Res Public Health. 2009;6(12):3010-3022. 
[CrossRef]

29. Krueger RF, Hicks BM, Patrick CJ, Carlson SR, Iacono WG, McGue M. Etio-
logic connections among substance dependence, antisocial behavior, 
and personality: modeling the externalizing spectrum. J Abnorm Psychol. 
2002;111(3):411-424. [CrossRef]

30. Khan AA, Jacobson KC, Gardner CO, Prescott CA, Kendler KS. Personality 
and comorbidity of common psychiatric disorders. Br J Psychiatry. 
2005;186:190-196. [CrossRef]

31. Fritz M, Shenar R, Cardenas-Morales L, et al. Aggressive and disruptive 
behavior among psychiatric patients with major depressive disorder, 
schizophrenia, or alcohol dependency and the effect of depression and 
self-esteem on aggression. Front Psychiatry. 2020;11:599828. [CrossRef]

32. Sher  L, Kahn  RS. Suicide in schizophrenia: an educational overview. 
Medicina (Kaunas). 2019;55(7). [CrossRef]

33. Seljenes Bøe  A, Mehlum  L, Melle  I, Qin  P. Psychiatric disorders among 
adult deliberate self-harm patients and subsequent risk of dying by sui-
cide, mental and behavioural disorders and other external causes. J Psy-
chiatr Res. 2023;165:83-90. [CrossRef]

34. Temmingh  HS, Mall  S, Howells  FM, Sibeko  G, Stein  DJ. The prevalence 
and clinical correlates of substance use disorders in patients with psy-
chotic disorders from an Upper-Middle-Income country. S Afr J Psychiatr. 
2020;26:1473. [CrossRef]

35. Rizk MM, Herzog S, Dugad S, Stanley B. Suicide risk and addiction: the 
impact of alcohol and opioid use disorders. Curr Addict Rep. 2021;8(2):194-
207. [CrossRef]

36. McCunn P, Chen X, Gimi B, Green AI, Khokhar JY. Glutamine and GABA 
alterations in cingulate cortex may underlie alcohol drinking in a rat 
model of co-occurring alcohol use disorder and schizophrenia: an 
1H-MRS study. Schizophrenia (Heidelb). 2022;8(1):67. [CrossRef]

37. Ariesen  AD, Neubert  JH, Gaastra  GF, Tucha  O, Koerts  J. Risky decision-
making in adults with alcohol use disorder-A systematic and meta-
analytic review. J Clin Med. 2023;12(8). [CrossRef]

38. Stephenson M, Lannoy S, Edwards AC. Shared genetic liability for alcohol 
consumption, alcohol problems, and suicide attempt: evaluating the 
role of impulsivity. Transl Psychiatry. 2023;13(1):87. [CrossRef]

https://doi.org/10.1016/S0140-6736(09)60746-7
https://doi.org/10.1001/jamapsychiatry.2015.2132
https://doi.org/10.3389/fnins.2018.00303
https://doi.org/10.1007/s40279-019-01187-6
https://doi.org/10.4103/ipj.ipj_155_21
https://doi.org/10.1111/add.16352
https://doi.org/10.1177/02537176221127141
https://doi.org/10.1186/s12913-016-1423-5
https://doi.org/10.1111/j.1521-0391.2011.00150.x
https://doi.org/10.1080/1067828X.2013.786921
https://doi.org/10.1177/20503121211048748
https://doi.org/10.1016/j.drugalcdep.2018.07.011
https://doi.org/10.3109/13651500903056533
https://doi.org/10.1111/ggi.14244
https://doi.org/10.3389/fimmu.2020.626049
https://doi.org/10.1080/03007995.2019.1662654
https://doi.org/10.1053/j.jfas.2017.01.013
https://doi.org/10.3748/wjg.v23.i39.7129
https://doi.org/10.3390/ijerph8072629
https://doi.org/10.1111/j.1601-5215.2004.0075.x
https://doi.org/10.1111/j.1360-0443.2012.03830.x
https://doi.org/10.1080/10826084.2019.1662809
https://doi.org/10.1093/alcalc/agad042
https://doi.org/10.1080/10826084.2018.1552299
https://doi.org/10.1016/j.neubiorev.2020.06.023
https://doi.org/10.3390/ijerph6123010
https://doi.org/10.1037/0021-843X.111.3.411
https://doi.org/10.1192/bjp.186.3.190
https://doi.org/10.3389/fpsyt.2020.599828
https://doi.org/10.3390/medicina55070361
https://doi.org/10.1016/j.jpsychires.2023.07.011
https://doi.org/10.4102/sajpsychiatry.v26i0.1473
https://doi.org/10.1007/s40429-021-00361-z
https://doi.org/10.1038/s41537-022-00272-6
https://doi.org/10.3390/jcm12082943
https://doi.org/10.1038/s41398-023-02389-3


Alpha Psychiatry 2024;25(3):421-428 Li et al. Risk Factors of Alcohol Use Disorders

428

39. Kanahara N, Yoshida T, Oda Y, et al. Onset pattern and long-term prog-
nosis in schizophrenia: 10-year longitudinal follow-up study. PLoS One. 
2013;8(6):e67273. [CrossRef]

40. Chang WC, Tang JYM, Hui CLM, et al. Duration of untreated psychosis: 
relationship with baseline characteristics and three-year outcome in 
first-episode psychosis. Psychiatry Res. 2012;198(3):360-365. [CrossRef]

41. Azorin JM, Perret LC, Fakra E, et al. Alcohol use and bipolar disorders: risk 
factors associated with their co-occurrence and sequence of onsets. 
Drug Alcohol Depend. 2017;179:205-212. [CrossRef]

42. Manning V, Betteridge S, Wanigaratne S, Best D, Strang J, Gossop M. Cog-
nitive impairment in dual diagnosis inpatients with schizophrenia and 
alcohol use disorder. Schizophr Res. 2009;114(1-3):98-104. [CrossRef]

https://doi.org/10.1371/journal.pone.0067273
https://doi.org/10.1016/j.psychres.2011.09.006
https://doi.org/10.1016/j.drugalcdep.2017.07.005
https://doi.org/10.1016/j.schres.2009.05.020

