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Abstract

Background Among patients diagnosed with schizophrenia, the presence of substance use poses an aggravating
comorbidity, exerting a negative impact on the course of the disease, adherence to therapeutic regimens, treatment
outcomes, duration of hospital stays, and the frequency of hospitalizations. The primary objective of the present study
is to investigate the relationship between comorbid substance use disorders, antipsychotic treatment, and the length
of stay in individuals hospitalized for treatment of schizophrenia.

Methods We conducted a retrospective analysis of electronic health records spanning a 12-month period, specifi-
cally focusing on adult patients diagnosed with schizophrenia who were discharged from the University Hospital

of Psychiatry Zurich between January and December 2019. We documented the number and types of diagnosed
substance use disorder, the antipsychotic treatment, the length of stay, and the number of previous hospitalizations
for each patient.

Results Over a third (n1=328; 37.1%) of patients with schizophrenia had comorbid substance use with cannabis
being the most frequent consumed substance. Patients with substance use (either single or multiple) were more fre-
quently hospitalized; those with multiple substance use more frequently than those with a single substance use (F(2,
882)=69.06; p<0.001). There were no differences regarding the rate of compulsory admission. Patients with no sub-
stance use had a lower HONOS score at discharge (F(2, 882) =4.06). Patients with multiple substance use had a shorter
length of stay (F(2,882)=9.22; p<0.001), even after adjusting for duration of illness, previous hospitalizations, diagno-
sis, and antipsychotic treatment.

Conclusions In patients with schizophrenia, comorbid single or multiple substance use has a relevant negative
impact on treatment and thus on the course of disease. Substance use in patients with schizophrenia should there-
fore receive special attention in order to reduce re-hospitalization rates and improve the clinical outcome.
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spectrum disorder (SSD). In detail comorbid cocaine
use [3] and alcohol use disorder [4] in patients with
SSD have been associated with shorter hospital stays.
Generally, patients with SSD and a co-occurring SUD
have shorter median hospital stays compared to those
without a dual diagnosis [5]. The general population of
individuals with SSD with cannabis use disorder have
shorter hospital stays compared to those without a can-
nabis use disorder [6, 7]. In contrast individuals with
SSD and concurrent cannabis use disorder interestingly
tend to experience extended durations of stay during
their initial hospitalization [8].

Besides the general effect that SUD are associated with
shorter hospitalization (i.e., length of stay), individuals
with SSD and SUD have therefore been associated with
a greater number of re-hospitalizations and thus with a
higher number of cumulative hospitalization days [9, 10].

Moreover, SUD in SSD is associated to further issues:
Firstly, compulsory hospitalizations among psychiatric
patients with a co-occurring SUD increased over time
[11]. Secondly, comorbid substance use disorder has been
associated with an increased risk of violent crime in indi-
viduals with schizophrenia [12]. Thirdly, among individu-
als with SSD those with comorbid SUD are also exposed
to an increased risk of psychosocial problems such as
occupational problems, housing problems, and economic
problems [13].

Understanding the relationship between comor-
bid substance use and length of stay in individuals with
schizophrenia is therefore crucial for developing effec-
tive treatment strategies and improving outcomes for this
population. The variations in hospitalization due to SUDs
present challenges for healthcare providers, authori-
ties, and cost payers in treating patients with SSD and a
comorbid SUD.

We know that SUD in SSD tend to be related to shorter
LOS but at the same time SUDs are related to factors
such as involuntary stay, violence, poorer treatment
adherence, and higher relapse rates potentially leading to
increase re-hospitalization. However, the specific impact
of multiple SUDs on the course of treatment, especially
regarding the LOS, remains unclear. Therefore, this ret-
rospective study aims to address this knowledge gap by
closely examining the effects of both single and multi-
ple comorbid SUDs on key aspects of hospitalization,
including the LOS and the frequency of hospital admis-
sions. Beyond, the presence of a SUD might also affect
the type of antipsychotic treatment as we could show in
a previous investigation. Here, patients receiving a long-
acting injectable were more likely to be diagnosed with a
comorbid substance use disorder [14].

Since there is data that SUDs in patients with SSD can
have both a prolonging and a shortening effect on the

Page 2 of 9

LOS, this retrospective study is exploratory in design and
no hypothesis is presented.

Methods
Study design and sample
The present study was designed as retrospective analy-
sis of the length and frequency of hospital treatment
in patients with SSD with particular emphasis on the
interplay with comorbid SUD. The study drew upon
data collected from adult patients of the Department
of Psychiatry, Psychotherapy, and Psychosomatics of
the University Hospital of Psychiatry Zurich, spanning
a comprehensive timeframe of 12 months, specifically
from January 1st to December 31st, 2019. The project
was approved by the Ethics Committee of the Canton of
Zurich (BASEC-Nr. Req-2021-00376). Patient consent
was waived due to approval by the Ethics Committee.
The University Hospital of Psychiatry Zurich serves as
a psychiatric care provider, offering inpatient and outpa-
tient treatments in the vicinity of Zurich, Switzerland. Its
service mandate encompasses a diverse catchment area,
including both urban and rural regions, serving approxi-
mately 500,000 residents. The hospital maintains an elec-
tronic health record system.

Clinical assessment, diagnosis, and data extraction

Attending psychiatrists, psychiatry residents, or clini-
cal psychologists completed the rating through a clini-
cal interview and observation process. The raters had a
standardized introduction to the rating scales. Psychiat-
ric diagnoses were made by the case responsible clinician
according to the International Classification of Disease 10
(Diagnostic Criteria for Schizophrenia [ICD-10] chapter
F2) and validated by a board-certified senior psychiatrist.

The focus of our study was on patients with SSD,
as defined by the ICD-10. Consequently, we included
patients who were diagnosed with schizophrenia (F20),
schizotypal disorder (F21), delusional disorder (F22),
brief psychotic episode (F23), or schizoaffective disorder
(E25). All subgroups of the respective ICD-10 diagnoses
were included. Patients diagnosed with purely substance-
induced psychosis (ICD-10 chapter F1) not meeting the
criteria of SSD were not included in the analysis.

In addition, we included concomitant substance use
disorders according to the ICD-10 (i.e., alcohol use dis-
order: F10; opioid use disorder: F11; cannabis use disor-
der: F12; benzodiazepine use disorder: F13; cocaine use
disorder: F14; and stimulant use disorder: F15), without
further distinguishing between intoxication, harmful
use, dependence, and withdrawal. For the analysis, we
extracted basic demographic information such as age,
sex, education, and marital status from the electronic
health record. We also included clinical variables as the
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Health of the Nation Outcome Scales (HoNOS) to assess
severity and change.

We recorded the number of past hospitalizations
of patients. For the current admission, we recorded if
patients were admitted voluntarily or by compulsorily
admission order. We determined the hospital length of
stay (LOS) (i.e., the time elapsed from admission to dis-
charge). As a correlate for the duration of illness, we cal-
culated the time elapsed from the first admission. We
retrieved the antipsychotic treatment regarding if it was
prescribed as a mono- or combination therapy; we also
assessed if antipsychotics were prescribed as a long-act-
ing injectable formulation. Finally, we also determined
if the discharge was regular or against medical advice
(including those discharged by court mandate or those
that leaved unnoticed the hospital).

Outcome measures

To evaluate the clinical severity of psychiatric disorders,
we employed the Health of the Nation Outcome Scales
(HoNOS). The HoNOS is a standardized measurement
tool designed to assess the severity and impact of psychi-
atric conditions across 12 distinct domains. Each domain
is represented by an item and is rated on a Likert-like
scale, ranging from “0” (indicating the absence of a prob-
lem) to “4” (representing a severe to very severe problem).
The HoNOS can be analyzed both globally, providing an
overall assessment (sum score ranging from 0 to 48), or
at the individual item level, allowing for a more detailed
examination of specific areas [15]. HONOS was rated at
admission and discharge by the treating physician or psy-
chologist and subsequently validated by a board-certified
psychiatrist as this is the standard procedure for HONOS
rating in our hospital.

Statistical analysis

We subdivided the sample according to the presence of
substance use and the number of different substances
used disregarding the severity or pattern of consumption
of each substance. Therefore, we defined three groups:
no substance use, single substance use, and multiple sub-
stance use.

To present the baseline demographic and clinical char-
acteristics of the sample, we used descriptive statistics
such as mean, standard deviation, median, and percent-
ages. We checked the assumptions for parametric test-
ing. To examine the group differences in the continuous
variables, we used analysis of variance (ANOVA); for
significant results we conducted subsequent pairwise
comparisons using the Student’s ¢-test. To evaluate dif-
ferences in categorical variables, we used the chi-square
test. For significant results, a chi-square omnibus com-
parison followed, through the analysis of residuals, we
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calculated the percentage that each category contributes
to the overall chi-squared score. We calculated the odds
ratios (OR) for several outcomes, providing additional
insights into the relationships and associations observed.
The odds ratios (OR) were adjusted using logistic regres-
sion for potential baseline confounders such as age, sex,
education, marital status, and service use parameters
such as admission status and length of stay. We utilized
Kaplan—Meier time-to-event curves to visualize and ana-
lyze the hospital length of stay and time to readmission.
To assess the statistical significance of the observed dif-
ferences, we employed the log-rank test and determined
the corresponding p value.

All significance tests were conducted as two-tailed
tests, with a predetermined level of significance set at
p<0.05. Additionally, effect sizes were evaluated using
eta-square for continuous variables and phi for categori-
cal variables.

All statistical analyses were performed using RStudio
(2023.12.14+402), R (version 4.3.2). With the packages:
tidyverse (2.0.0); rstatix (0.7.2); moments (0.14.1); sur-
vival (3.5-7); survminer (0.4.9); adjustedCurves (0.10.1);
riskRegression (2023.12.21).

Results

Sample characteristics

During the observation period, a total of 2203 patients
were admitted, out of which 885 individuals (40.2%)
had a diagnosis of SSD and were included in the final
analysis. The mean age of the patients was 40.51 years
(SD=12.44). Among the included patients, the majority
were male (=557, 62.9%), unmarried (n=318, 35.9%),
and held a high school diploma as their highest voca-
tional degree (1=570, 64.4%). Notably, patients with
a SUD, using single or involving multiple substances,
were younger compared to those without a SUD (F(2,
882)=7.233, p=0.016).

The average time lapse since the first hospitalization
(as a surrogate for duration of illness) was 8.71 years
(SD=8.05). Patients had an average of 10.63 (SD=15.25)
previous hospitalizations, with a right-tailed distribution.
At the time of admission, the patients had an average
HoNOS score of 20.85 (7.77). The length of hospital stay
had an average of 24.62 days (SD =27.13) and exhibited a
right-tailed (skewness: 2.50; kurtosis: 10.88) distribution.

For further details, please refer to Table 1.

Diagnoses and hospital treatment

For more comprehensive information, please refer
to Table 2 and Fig. 1. Among the patients included in
the study, approximately two-thirds (n=586, 66.2%)
received a diagnosis of schizophrenia. Schizoaffective
disorder accounted for nearly one-fifth of the cases
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Table 1 Demographic characteristics of the sample according to the presence of a SUD
No SUD Single SUD Multiple SUD
n=557 n=171 n=157 Statistic p
Mean (SD) Mean (SD) Mean (SD)
Age 4171 (12.72)° 38.13(13.00)° 38.83(10.13)® F(2,882)=7.233 0.016
n (%) n (%) n (%)
Sex
Female 238 (42.7)° 47 (27.5)° 43 (27.4)° X2(2,885)=20.69 <0.001
Male 319(57.3) 124 (72.5) 114 (72.6) X%(2,885)=20.69 <0.001
Education
Regular education 339 (60.8) 97 (56.7) 134 (85.4) X (2, 885)=37.46 <0.001
Apprenticeship 127 (22.8) 44 (25.7) 14 (8.9) X2(2,885)=17.26 <0.001
College/university 91 (16.4) 30(17.6) 9(5.7) X?2(2,885)=1237 0.002
Marital status
Single 194 (34.8) 58(33.9) 66 (42.0) X2(2,885)=3.12 0.20
Married 93 (16.7) 28 (164) 18 (11.5) X2(2,885)=2.60 027
Unmarried/unknown 270 (48.5) 85 (49.7) 73 (46.5) X2(2,885)=034 0.84

2 Single and multiple substance use < no substance use

(n=156, 17.6%), followed by brief psychotic episodes
(n=117, 13.2%) and delusional disorder (n =26, 3.0%).

In terms of comorbid substance use, approximately
one-third of the patients (n=328, 37.1%) had at least
one SUD. Among those with SUD, almost half (n=157,
47.9%) exhibited a SUD involving two or more sub-
stances. The most prevalent substances among patients
with SUD were cannabis (n=199, 60.7%), followed by
cocaine (n=103, 31.4%), alcohol (1=96, 29.2%), opi-
oids (n=71, 21.6%), benzodiazepines (n=61, 18.6%),
and amphetamines (n=41, 12.5%).

Patients with SUD were predominantly male, consti-
tuting almost three-quarters of the group, in contrast
to those without SUD (x*(2, 885)=20.69; p<0.001).
Notably, patients with a SUD, using single or involving
multiple substances, were younger compared to those
without a SUD (F(2, 882) =7.233, p=0.016). Addition-
ally, patients with multiple SUD had lower education
levels compared to those with single or no SUD (x*(4,
885)=37.55; p<0.001). No significant differences
regarding marital status were observed.

Patients with multiple SUD exhibited a longer dura-
tion of illness compared to those with no or single SUD
(F(2, 882)=18.32; p<0.001). Furthermore, patients
without SUD had a lower frequency of hospitalizations
compared to those with SUD (either single or multi-
ple), while patients with multiple SUD had a higher fre-
quency of hospitalizations than those with single SUD
(F(2, 882)=69.06; p<0.001). The duration of illness
was positively correlated with the number of previous
admissions (0.55, 95%CI: 0.51-0.60; t=19.79; df=883;

p<0.001). Notably, there were no significant differences
observed regarding the rate of compulsory admission.

There were no differences regarding the HoNOS score
at admission (F(2, 882) =2.62; p=0.08). However, patients
without SUD had a lower HoONOS score at discharge (F(2,
882)=4.06; p=0.02); nonetheless, there were no dif-
ferences regarding the degree of improvement among
the three groups (F(2, 882)=1.64; p=0.19). There were
no differences at any point when excluding the HoONOS
item 3 assessing alcohol and substance use (for further
details see Table 2). Regarding the length of stay (LOS),
patients with multiple SUD had a shorter LOS com-
pared to those with no or single SUD (F(2, 882)=9.22;
p<0.001). This relationship persisted even after control-
ling for the age, sex, education, civil status, duration of
illness, previous hospitalizations, and antipsychotic treat-
ment. However, for age we found a regression coefficient
of —0.13 (95%CI: — 0.27—0.01); this indicates that for each
additional year of age, there is an average decrease of
0.13 days in the length of stay. This negative relationship
between age and length of stay was found to be statisti-
cally significant (F(1, 883) =93.68, p<0.001). For further
information, please refer to Table 2.

The majority of patients (n=>567; 64.1%) received treat-
ment with a combination of two antipsychotic medica-
tions. Nearly half of the patients (n=434; 49.0%) received
at least one agent that is potentially available on the mar-
ket in a long-acting injectable (LAI) formulation. Avail-
able agents in Switzerland are risperidone, paliperidone,
aripiprazole, and some first-generation antipsychot-
ics. Olanzapine is not approved as LAI in Switzerland.



Burrer et al. BMC Medicine (2024) 22:233 Page 5 of 9
Table 2 Clinical characteristics of the sample according to the presence of a substance use disorder
No SUD Single SUD Multiple SUD
n=557 n=171 n=157 Statistic p
n (%) n (%) n (%)
Diagnosis
Brief psychotic disorder 88(15.8) 18 (10.5) 1(7.0) X2(2,885)=9.59 0.008
Schizophrenia 345 (61.9) 110 (64.3) 131 (83.4) X2(2,885)=2565 <0.001
Delusional disorder 20(3.6) 5(2.9) 1(0.6) X2(2,885)=3.74 0.15
Schizoaffective disorder 104 (18.7) 38(22.2) 14 (8.9) X2(2,885)=11.11 0.004
Substance use disorder
Alcohol - 36 (21.1) 60 (38.2) X2(1,571)=271 0.09
Amphetamine - 14 (8.2) 27(17.2) X%(1,571)=0.19 0.06
Benzodiazepine - 21(12.3) 40 (25.5) X2(1,571)=0.44 0.50
Cannabis - 85 (49.7) 4(72.6) X%(1,571)=22.80 <0.001
Cocaine - 7(4.0) 96 (61.1) X%(1,571)=30.77 <0.001
Opiate - 8(4.7) 63 (40.4) X2(1,571)=1249 <0.001
Mean (SD) Mean (SD) Mean (SD)
Duration of illness 93.48 (95.14)* 103.20 (96.73)° 145.25 (90.87)° F(2,882)=1832 <0.001
Number of hospitalization 6.93 (9.16)° 1242 (15.94)° 21.83 (23.76)° F(2, 882)=69.06 <0.001
n (%) n (%) n (%)
Compulsive admission 281 (50.4) 98 (57.3) 94 (59.8) X?2(2,885)=5.64 0.06
Regular discharge 493 (88.5) 156 (91.2) 120 (76.4) X%(2,885)=2.84 0.24
Mean (SD) Mean (SD) Mean (SD)
HoNOS (12 items)
HoNOS admission 20.36 (7.54) 21.50 (6.91) 24.71 (10.72) F(2,882)=262 0.08
HoNOS discharge 12.69 (7.06)° 16.25 (8.13) 1547 (1041) F(2,882)=4.06 0.02
HoNOS difference 7.67 (8.54) 7.25 (6.86) 9.24 (8.96) F(2,882)=1.64 0.19
HoNOS (without item 3)
HoNOS admission 19.65 (7.25) 19.39 (6.55) 21.35(10.70) F(2,882)=0457 0.64
HoNOS discharge 12.33 (7.00) 14.72 (7.45) 13.71(9.33) F(2,882)=1.78 017
HoNOS difference 732(7.11) 6.67 (6.08) 7.65 (7.02) F(2,882)=174 0.18
Length of stay 26.18 (26.02)° 27.16 (34.08)° 16.31 (20.18)° F(2,882)=9.22 <0.001

Percentages of substances may add up to over 100% because individual patients may have consumed more than one substance

2 No and single substance use < multiple substance use
b No substance use < single substance use < multiple substance use
©No and single substance use >multiple substance use

Despite this potential that almost half of patients could
have been directly prescribed their agents as LAI formu-
lation without switching the agent, the overall prescrip-
tion rate of LAIs was relatively low (n=123, 28.3%). In
the group of no SUD, the overall prescription rate of LAI
was 9.5% (n=53) compared to 19.9% (n=34) in patients
with single SUD and 22.9% (n=36) in patients with mul-
tiple SUD (X2(2, 434) =23.62; p < 0.001).

Specifically, patients with single SUD had an odds ratio
(OR) of 2.62 (95%CI: 1.54—4.43), while those with mul-
tiple SUD had an OR of 3.06 (95%CI: 1.80-5.20). After
correcting for age, sex, length of stay, previous history
(duration of illness, number previous hospitalizations),
and severity at admission (HoNOS), patients with single

SUD (OR: 1.76; 95%CI 1.05-2.92) and multiple SUD (OR:
2.06; 95%CI: 1.18-3.55) had a higher probability to be
prescribed a LAI Consequently, patients with SUD were
much more likely to be prescribed a LAIL For further
information, please refer to Table 3.

Discussion

Our study unveils a significant association between schiz-
ophrenia spectrum disorder (SSD) and concurrent sub-
stance use disorder (SUD). Specifically, we observed that
patients with multiple SUDs typically had shorter hospi-
tal stays compared to patients with SSD without SUD or
with a single SUD. This might seem paradoxical as firstly
patients with one and even multiple comorbid substance
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Fig. 1 Length of stay according to the presence of a substance use disorder. Kaplan—Meier plot of length of stay in patients without SUD (green),

single SUD (blue), and multiple SUD (red)

Table 3 Antipsychotic treatment of patients according to the presence of a substance use disorder

No SUD Single SUD Multiple SUD

n=557 n=171 n=157 Statistic p

n (%) n (%) n (%)

Antipsychotic medication

Monotherapy 62 (11.1) 17 (9.9) 12 (7.6) X2(2,885)=164 044
Combination (of two) 348 (62.5) 112 (65.5) 107 (68.2) X?(2,885)=1.90 0.38
Combination (of three) 147 (26.4) 42 (24.6) 38(24.2) X2(2,885)=043 0.80
Antipsychotic available as LAI 265 (47.6) 86 (50.3) 83 (52.9) X2(2,885)=1.50 047
Antipsychotic prescribed as LAl 53 (9.5)° 34 (19.9)° 36 (22.9)° X2(2,434)=23.62 <0.001
Prescribed LAl antipsychotic n=53 n=34 n=36
Aripiprazole 6(11.3) 5(14.7) 7(194) X2(2,123)=1.13 0.56
Olanzapine 1019 0(0.0) 0(0.0) XX2,123)=133 0.51
Risperidone 4(7.6) 2(5.9) 0(0.0) X2(2,123)=2.73 0.25
Paliperidone 37 (69.8) 26 (76.5) 23(63.9) X2(2,123)=131 0.51
First-generation antipsychotic 5(9.4) 129 6(16.7) X2(2,123)=3.75 0.15

2 No substance use < single and multiple substance use

disorders are associated with a poorer outcome as evi-
denced by a higher HONOS score at discharge; however,
there are no differences regarding the outcome during
the hospitalization, with all groups showing a robust and
significant improvement [16]. Furthermore, any differ-
ences disappeared after excluding the item measuring

alcohol and substance use (HoNOS item 3), although
those with substance use tended to have higher scores.
Previous research from the USA reported a relatively
short average hospital stay of 9.08 days for patients with
schizophrenia [17], which can potentially be further
reduced through digitally enhanced relapse prevention
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[18]. Studies from Switzerland show a median hospital
length of stay (HLOS) of 23 days for individuals with SSD
[19], aligning with our study’s average stay of 25 days. The
general relationship that patients with SSD and comor-
bid SUD typically have a shorter LOS has already been
described in the literature [3-7]. In our study, however,
the presence of a single SUD did not significantly alter
LOS, while patients with multiple SUDs had noticeably
shorter stays. This finding suggests the cumulative effect
of multiple SUDs might affect duration of hospitalization.

The lower LOS for patients with multiple SUDs may be
due to various factors. One consideration is that about
75% of patients with a single SUD in our study con-
sumed either alcohol or cannabis, while those with mul-
tiple SUDs often reported simultaneous use of cocaine
or amphetamines. This finding aligns with prior studies
demonstrating that comorbid SUD is associated with
shorter LOS [3, 4, 6, 7], as well as increased readmission
rates and a higher number of hospitalizations [20], lead-
ing to a comparable cumulative length of stay [9]. Specifi-
cally, the use of cannabis has been generally linked with
a reduced HLOS in patients with SSD [6, 7, 21], though
this trend may not apply to the initial hospitalization
[8]. Likewise, alcohol use has also been associated with
shorter stays [4]. Our data corroborate previous findings
that stimulants, like cocaine and amphetamines, exert the
most significant impact on LOS [3]. It is also worth men-
tioning that the use of these substances was less likely to
occur solely.

There was no significant difference in discharge against
medical advice in the subgroups. However, percentage of
regular discharge was slightly lower in patients with mul-
tiple SUD possibly contributing to the shorter LOS in this
subgroup.

In alignment with prior research, our results indicate
that cannabis was the most common substance used
among patients with SUD (26.2% of cases), followed by
alcohol (24.3%), stimulants and cocaine (7.3%), and opi-
oids (5.1%) [22]. Interestingly, our study deviates from
previous reports, showing similar rates of cocaine and
alcohol use [22]. This finding is noteworthy, given the
greater availability and lower cost of alcohol.

Additionally, we found that patients with comorbid
SUD were more likely to be prescribed long-acting inject-
able (LAI) antipsychotics, regardless of the specific medi-
cation. This trend may reflect the perception that patients
with SUD have lower adherence to oral medications [23]
leading to the use of LAIs to ensure continuous psychop-
harmacological treatment [14].

In our sample, the majority of patients with comorbid
SUD were males with limited education beyond regular
schooling, and most were single. These demographics
suggest lower psychosocial functioning [24]. Moreover,
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the longer duration of illness by an average younger age
observed in patients with SSD and SUD may hint at a
shared vulnerability between SSD and SUD, possibly
stemming from dysfunction in the meso-cortico-limbic
reward circuits [25, 26]. An alternative hypothesis would
be that SUD is accelerating the disease onset of SSD
without a directly shared vulnerability but as an addi-
tional risk factor.

Limitations

While our study benefits from a naturalistic clinical set-
ting, enhancing the applicability of our findings across a
broader psychiatric population, it does present several
limitations. First, the details provided differ from those
obtained in controlled trials [27]. Thus, we lack of exten-
sive data restricting our ability to calculate important
indices as the time of untreated psychosis and the dura-
tion of illness. As both could not be extracted from our
data, we calculated the time since first admission in gen-
eral as an approximate measure limiting the reliability of
this information on the onset of disease. Since patients
have free hospital choice, the cumulative hospital length
of stay is restricted, thereby limiting our understanding
of the long-term impacts of comorbid SUD on hospital
stay durations. Second, the generalizability of our find-
ings to other countries is limited due to potential varia-
tions in SUD prevalence and management, influenced
by different healthcare systems and contexts. Third,
our assessment of SUD primarily relied on patient self-
reporting, supplemented occasionally by drug tests. The
absence of systematic, standardized drug testing intro-
duces potential inconsistencies and inaccuracies in SUD
diagnosis. In addition, although the type of substance use
disorder was diagnosed according to the ICD-10 criteria
(e.g., dependence, harmful use, intoxication), the pattern
and amount of use was not mapped in our clinical data,
so that no severity of the disorder could be derived. The
present study is therefore limited to assessing the pres-
ence of a substance use disorder for each substance class
alone. As nicotine use is not routinely diagnosed in our
clinic, it is not included in the recording of substance use
and it is not possible to draw conclusions on its potential
role.

From our data, it is not possible to assign the reason
for admission and to generally differentiate whether psy-
chosis or substance disorder was the leading reason for
admission.

Concerning HONOS, there is no general reviewer
reviewing all HONOS so that there might be a potential
inter-rater variability.

Concerning medication, we were not able to recon-
struct the prescribed dose from the clinical information
system so that this factor cannot be controlled for.
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As it is proven that patients with SSD and comorbid
SUD have increased risk of psychosocial problems [13],
it would be crucial to know how psychosocial factors
such as social support or family expressed emotion that
might affect the outcome measured by HONOS are not
recorded in a standardized way in our clinic, so the sam-
ple cannot be characterized concerning these factors and
it is not possible to control for them.

The different subgroups cannot be compared regard-
ing antipsychotic treatment efficacy as there is no data
of a standardized symptom rating such as PANSS as
this is not a routine rating in all patients with SSD in our
hospital.

Lastly, our study design inherently precludes us from
establishing causality or completely controlling for poten-
tial confounding factors. Elements such as the duration
of illness and the number of prior hospitalizations might
interact with comorbid SUD and affect observed out-
comes. Future research using more robust study designs
and thorough control for confounders will offer valuable
insights into these relationships.

Conclusions

Our study found that 37.1% of patients with SSD also had
a co-occurring SUD, underscoring the high prevalence of
this comorbidity. In comparison to those without SUD,
patients with this comorbidity exhibited significantly
shorter hospital stays and more frequent hospitalizations.

Our analysis is the first to reveal a meaningful relation-
ship between multiple comorbid substance and shorter
hospital stay.

We could show that also treatment practices, such as
frequent usage of long-acting injectables, are related to
the presence of SUD. The increased use of long-acting
injectables in patients with SUD requires further study.

In summary, our findings of decreased length of stay,
more frequent hospitalizations, and increased use of
LAI antipsychotics in patients with comorbid SUDs
and SSDs require further investigation. By recognizing
and addressing the detrimental consequences of SUD in
SSD patients, healthcare providers could improve treat-
ment outcomes and enhance the well-being of this at-risk
population.
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