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Clinical implications of  
alcohol-use disorders in schizophrenia

Practice points

 � The clinical course of schizophrenia can be characterized by four stages: a premorbid stage often recognized 
in individuals with family histories of the disorder, a prodromal stage where subclinical symptoms are first 
expressed, the first episode of schizophrenia when psychosis first appears in its full form and a maintenance 
stage of schizophrenia when there may be active or residual psychotic symptoms.

 � Each stage of the clinical course of schizophrenia is characterized by elevated rates of 
alcohol-use disorders (AUDs).

 � AUDs in this clinical population may be linked to neurobiological abnormalities within the reward system that 
may have functional implications for both addiction and schizophrenia.

 � AUDs in this clinical population may also be linked with personality characteristics that predispose them to be 
sensitive to stress, to use ineffective coping skills, and to turn to alcohol to relieve dysphoria.

 � Research on AUDs in the first two stages, although minimal, suggests that prodromal individuals with AUDs are 
at risk for increases in perceptual abnormalities and strange behaviors.

 � Research on AUDs in the latter two stages of schizophrenia suggests that AUDs are associated with 
exacerbated psychopathology, medication noncompliance, cognitive dysfunction, poor community 
functioning and poor physical health outcomes.

 � The design of interventions for premorbid and prodromal individuals would benefit from considering the 
evidence-based implications of alcohol at these specific stages of the disorder.

 � Naltrexone and disulfirate currently have US FDA approval as treatments for AUDs, and have shown some 
efficacy in individuals with schizophrenia. However, the use of these drugs has not yet been evaluated at all 
stages of the disorder.
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The clinical course of schizophrenia suggests that 
the disorder can be characterized by four stages 
[1]. The premorbid stage occurs before any of the 
psychotic features of the disorder emerge and is 
best recognized by studying individuals with fam-
ily histories of the disorder (i.e., familial high-
risk [FHR] individuals). A wealth of evidence 
suggests that FHR individuals are characterized 
by cognitive impairment and neurobiological 
abnormalities [2–5]. The prodromal stage begins 
with a period of decline in everyday function-
ing and intermittent changes in behavior prior 
to the first appearance of psychosis [6]. Several 
studies suggest that the prodromal stage is accom-
panied by progression of attenuated symptoms 
in FHR individuals [7,8] and loss of cortical gray 
matter [9–11]. 

The first psychotic episode of schizophrenia 
(FES) stage begins with the first full appearance 
of psychotic symptoms (e.g., hallucinations and 
delusions), and again, during this stage, there is 
evidence of further cognitive impairment [12,13] 
and cortical gray matter loss [9,14,15]. Finally, the 
maintenance stage of schizophrenia is highly 
variable, and to a great extent, depends on the 
response of the individual with schizophrenia to 
treatment. During the maintenance phase, there 
may be persistent psychotic symptoms, as well as 
increasing negative symptoms and thought disor-
ganization. Cognitive deficits also persist during 
this phase although their severity tends to stabi-
lize [16,17]. This stage is also characterized by a 
host of neurobiological abnormalities that have 
progressed since the first psychotic episode [18] and 
continue to progress throughout the duration of 
the illness [19].

The clinical presentation of schizophrenia is 
also frequently characterized by the presence 

of comorbid alcohol-use disorders (AUDs). A 
recent meta-analysis suggests the mean lifetime 
AUD prevalence rate for individuals during FES 
or the maintenance phase of the disorder is a 
concerning 23.4% [20]. However, some studies 
have found this rate to be even higher, rang-
ing between 43.1 and 65% [21–23]. Furthermore, 
known risk factors for a comorbid AUD among 
individuals with schizophrenia include low edu-
cational attainment, a family history of AUDs, 
and prior violent offenses [24].

Research investigating clinical populations 
suggests that alcohol is used during times of dis-
tress, when individuals are unable to use adap-
tive coping strategies to deal with negative events 
[25,26]. For individuals with schizophrenia, the 
use of alcohol can become a common means to 
regulate or cope with a distressful affective state 
[27–30] as they tend to lack the necessary problem-
solving skills and strategies to successfully cope 
with stress [31,32]. Blanchard and colleagues sug-
gested that substance-use disorders (SUDs) asso-
ciated with schizophrenia can be explained by an 
affect regulation model, where individuals with 
schizophrenia have anxious personalities that are 
especially vulnerable to stress. Thus, patients are 
unable to initiate effective problem solving and 
coping skills to alleviate negative affective states 
during stressful situations and turn to alcohol as 
a mechanism for coping [33].

Alcohol has intoxicating effects that range 
from sedation to elation [34], and individuals 
at risk for AUDs may be more sensitive to the 
elating effects of alcohol [35]. In other words, it 
is the rewarding rather than sedating effects of 
alcohol that promote abuse and dependence [36]. 
Consistent with the hypothesis that individu-
als with schizophrenia are vulnerable to AUDs, 

Practice points (cont.)

 � Interventions integrating psychopharmacology with psychosocial treatment 
would offer new hope to reduce alcohol use and improve long-term outcomes in 
individuals with schizophrenia.

SummaRy Evidence suggests that there are elevated rates of alcohol-use disorders 
(AUDs) at each stage of schizophrenia. Although the literature examining the clinical 
implications of alcohol at the early stages of schizophrenia are rather sparse, findings from 
numerous studies suggest that comorbid AUDs in individuals with schizophrenia exacerbate 
psychopathology, undermine medication compliance, add to cognitive dysfunction, impaired 
community functioning and physical health. Although there are several clinical implications 
of AUDs, their inter-relationships are not well known and must be further studied to present 
a clearer clinical picture. Gaps in the literature and areas for future research will be discussed.
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D’Souza and colleagues found that individuals 
with schizophrenia reported heightened euphoric 
and stimulating effects of alcohol when com-
pared with controls [37]. This enhanced sensitiv-
ity to alcohol for individuals with schizophrenia 
could be associated with abnormalities in the 
brain’s reward system, which have been linked to 
the neurobiology of both addiction and schizo-
phrenia [38,39]. Furthermore, comorbid AUDs 
have been associated with increased cognitive 
impairment and psychopathology [37,40], and an 
exacerbation of neuroanatomical abnormalities 
among individuals with schizophrenia [40–42]. 

Although the clinical implications of SUDs 
in schizophrenia have previously been reviewed 
[30,43,44], we focus on the clinical implications 
of co-occurring AUDs within each of the four 
stages of schizophrenia. Specifically, we will 
report the AUD prevalence rate at each stage 
and examine the impact of AUDs on the clinical 
features of patients within each of these stages. 
Although research suggests individuals with 
schizophrenia have elevated lifetime prevalences 
of abuse or dependence on multiple substances 
[45], we focused on alcohol as it is the most com-
monly used substance among individuals with 
schizophrenia [46] that influences psychopa-
thology [47] and has long-term implications for 
chronic health conditions [48,49]. 

We conducted an exhaustive search on 
PubMed, Google Scholar, PsychInfo and Web 
of Knowledge for literature discussing the clini-
cal implications of AUDs in schizophrenia. The 
following key words were included in our search 
using various permutations: ‘alcohol’, ‘substance 
use’, ‘schizophrenia’, ‘psychosis’, ‘premorbid’, 
‘FHR’, ‘prodromal’, ‘first episode’, ‘comorbid’, 
‘dual diagnosis’, ‘psychopathology’, ‘medica-
tion’ ‘compliance’, ‘hospitalization’, ‘cognition’, 
‘medication compliance’, ‘function’ and ‘physi-
cal health’. Once articles were identified, we then 
reviewed them to identify which studies reported 
clinical implications related to alcohol.

Premorbid stage of schizophrenia
There have only been two studies on the rate 
of an AUDs (i.e., abuse or dependence) among 
individuals who are at FHR for schizophrenia. 
The first study examined nonpsychotic siblings 
of individuals with schizophrenia, and deter-
mined that 43.4% of these individuals (mean 
age: 23.1 years [standard deviation = 3.8]) 
received a research diagnosis of a lifetime AUD 
[21]. In addition, the North American Prodromal 

Longitudinal Study found that 5.1% of FHR 
individuals (n = 39, mean age: 19.4 years [stan-
dard deviation = not reported]) had an AUD 
[50]. The discrepancy between these prevalence 
rates may be explained by the difference in the 
mean ages of these groups, as well as the fact 
that early psychotic symptoms were also pres-
ent in the individuals who participated in the 
latter study. 

In a retrospective assessment of individuals 
with schizophrenia who had already experi-
enced their first psychotic episode, Compton 
and colleagues found that individuals who 
progressed from ‘non-use’ or ‘having ever used 
alcohol’ to ‘weekly alcohol use’ were more 
likely to also experience the onset of prodromal 
symptoms [51]. Welch and colleagues examined 
the neuroanatomical characteristics of FHR 
individuals, some of whom subsequently devel-
oped schizophrenia. They found that alcohol 
use exceeding safe limits was associated with 
reduced gray matter volume and increased 
ventricular volume, and that FHR individuals 
with alcohol dependence were more likely to 
develop the full-blown form of schizophrenia 
[52]. Thus, the use of alcohol in FHR individu-
als appears to interact with other susceptibility 
factors to increase the likelihood that they will 
progress to develop more advanced stages of 
the disorder. 

Although a few studies suggest that individu-
als with FHR may have elevated AUD rates, 
further research is needed to advance these find-
ings and answer several remaining questions, 
including whether or not there is an increased 
risk of AUDs in FHR individuals? Does the 
presence of an AUD increase the risk for psy-
chosis or other psychiatric disorders? Do neu-
roanatomical abnormalities compounded by 
AUDs increase the risk for psychosis? Research 
will also be needed to examine the clinical 
implications of AUDs in this group, including 
the impact on subclinical psychopathology, 
cognition, community functioning and physical 
health. By examining the clinical implications 
of AUDs, research has the opportunity to shed 
light on whether FHR individuals have addi-
tional vulnerabilities that could be exacerbated 
by having AUDs. In turn, interventions can be 
designed to address these alcohol-related issues 
and attempt to prevent the onset of psychosis 
or other psychiatric disorders. Key characteris-
tics of the studies reviewed in this section are 
presented in Table 1. 
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Prodromal stage of schizophrenia
The prodromal stage of schizophrenia is defined 
by attenuated positive symptoms as assessed 
using the Structured Interview for Prodromal 
Symptoms (SIPS) [53]. In a population of sev-
eral hundred prodromal individuals, 13.6% 
had a lifetime AUD diagnosis [50]. Other studies 
have found that the lifetime AUD rate during 
the prodromal stage ranges from 8–28% [54–56]. 
The presence of AUDs in prodromal partici-
pants has been correlated with subclinical posi-
tive symptoms and thought disorganization [55], 
while higher rates of conversion from the pro-
dromal stage of schizophrenia to the first episode 
of schizophrenia stage has been associated more 
broadly with SUDs [57]. However, more research 
is needed to examine whether AUDs uniquely 
contribute to an increased conversion rate from 
the prodromal stage to a first episode of psychosis, 
or other psychiatric disorders. 

If the presence of AUDs at this stage are associ-
ated with conversion to an axis I psychiatric dis-
order, the need to intervene is heightened in order 
to reduce this additional risk. Thus, longitudinal 
studies of the prodrome have the opportunity to 
study this relationship and provide evidence to 
support whether or not alcohol is a unique risk 
factor for conversion. Further, AUDs may also 
contribute to exacerbated cognitive impairment, 
difficulties with community functioning and 
physical-health outcomes. By identifying whether 
there are additional vulnerabilities associated with 

AUDs among prodromal individuals, interven-
tions can be designed to target treatment and 
prevention of AUDs in this at-risk group. Key 
characteristics of the studies reviewed in this 
section are presented in Table 2.

First psychotic episode of schizophrenia
The FES is characterized by an initial full-blown 
appearance of psychotic symptoms and the subse-
quent 3-year period [1]. Several studies report that 
AUDs are prominent during this phase of schizo-
phrenia with a prevalence rate of 24–43% [58–63]. 
A recent meta-ana lysis reported that the AUD 
prevalence rate during this stage does not differ 
from the prevalence rate during the maintenance 
stage [20].

 � Psychopathology
The literature indicates that comorbid AUDs 
influence the severity of psychopathology in 
first-episode patients. Most [59,60,64], but not all 
[62] studies suggest that FES individuals with 
a comorbid AUD had more severe hallucina-
tions, delusions and perceptual abnormalities. 
Other studies found that FES individuals with 
SUDs were more likely to relapse after their 
symptoms remitted [61,65]. However, whether 
AUDs uniquely contribute to this elevated risk 
of relapse is not yet known. Thus, additional 
research is needed to investigate whether AUDs 
uniquely contribute to relapse among FES 
individuals.

Table 1. Factors associated with alcohol-use disorders during the premorbid risk stage of schizophrenia.

Study (year) Sample Major findings Ref.

Compton et al. (2009) n = 109 first episode SCZ (mean age: 23.1 years; 
SD: 4.7)

Progression from ‘non use’ or ‘having ever used alcohol’ 
to ‘weekly use’ contributed to the onset of prodromal 
symptoms

[51]

Smith et al. (2008) n = 53 nonpsychotic siblings of SCZ (mean 
age: 23.1 years; SD: 3.8);  n = 59 SCZ (mean age: 
23.5 years; SD: 3.2); n = 80 CON (mean age: 
21.2 years; SD: 3.5); 
n = 75 siblings of CON (mean age: 21.3 years; 
SD: 3.5)

43.4% of nonpsychotic siblings had a lifetime history of an 
AUD. Nonpsychotic siblings had a fourfold risk of an AUD 
(OR: 4.0), over the comparison group, after covarying for 
age and gender

[21]

Welch et al. (2011) n = 147 FHR individuals; n = 36 CON; 
16–25 years old

Moderate-to-high levels of alcohol use were correlated 
with an increase in ventricular size. Alcohol dependence 
was associated with subsequent development of 
schizophrenia

[52]

Woods et al. (2009) n = 40 FHR individuals (mean age: 19.4 years); 
n = 377 prodromal individuals (mean 
age: 18.2 years); n = 198 help-seeking CON (mean 
age: 16.1 years); n = 49 schizotypal personality 
disorder (mean age: 16.1 years); n = 196 CON 
(mean age: 18.7 years); age SDs not reported

5.1% of FHR individuals had a lifetime history of an AUD [50]

AUD: Alcohol-use disorder; CON: Control subjects; FHR: Familial high risk for schizophrenia; OR: Odds ratio; SCZ: Individuals with schizophrenia; SD: Standard deviation.
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 � Medication compliance & hospitalization
Although co-occurring SUDs contribute to 
medication noncompliance and hospitalization 
[61,65], the relationship between comorbid AUDs 
and medication noncompliance among FES 
individuals remains unclear. While some studies 
suggest that AUDs are associated with medica-
tion noncompliance in FES individuals [63,66], 
other studies report that there is no relationship 
[60,67]. Future research could help clarify this rela-
tionship by examining whether AUDs have an 
indirect effect on medication noncompliance in 
FES individuals by compounding the side effects 
of antipsychotic medication, which have been 
associated with medication noncompliance [68]. 
As such, exacerbated side effects could influence 
noncompliance, and subsequently increase the 
risk of relapse. Treatment compliance is critical 
at this early stage, and services would be better 
equipped to understand the impact of AUDs on 
treatment adherence. Interestingly, AUDs were 
not identified as risk factors for hospitalization 
[69,70] or length of hospitalization [64].

 � Cognition & community functioning
AUDs are known to impair cognitive function-
ing [71], and thus, we would expect that comor-
bid AUDs would exacerbate cognitive impair-
ment in schizophrenia. However, in one study 
where FES individuals with and without comor-
bid AUDs were compared, the severity of cogni-
tive impairment did not differ between groups 
[72]. Given that cognitive impairment related to 
alcohol use typically occurs after an extended 
period of extreme use [73], a longer period of 
follow-up may be necessary to determine the 
impact of AUDs on cognitive impairment in 

FES individuals. Also, assessments of global 
functioning [60] and quality-of-life measures do 
not appear to differ between FES individuals 
with and without AUDs [62]. Further research 
is needed to more closely examine the relation-
ship between cognition, community function-
ing, physical health and co-occurring AUDs in 
FES individuals, especially with an emphasis on 
long-term outcomes. While it may be difficult to 
detect the impact of AUDs on the first few years 
of the clinical course of schizophrenia, AUDs 
during the first episode may promote chronicity 
later in life. Key characteristics of the studies 
reviewed in this section are presented in Table 3.

Maintenance stage of schizophrenia
The maintenance stage of schizophrenia can 
be characterized by a wide range of severity of 
the various groups of schizophrenia symptoms 
(i.e., positive, negative and disorganized), cog-
nitive deficits and social dysfunction. As noted 
previously, more than 23% of individuals with 
schizophrenia have comorbid AUDs [20], and the 
majority of the literature examining the asso-
ciation between AUDs and schizophrenia has 
focused on patients in the maintenance phase.

 � Psychopathology
The most consistent finding within this phase 
of the illness is that AUDs are associated with 
increased positive symptoms (e.g., paranoia and 
auditory hallucinations), thought disorganiza-
tion and depression [40,47,74–79]. Furthermore, 
Swendsen and colleagues monitored substance 
use and positive symptoms in real time and 
found that cannabis use preceded positive 
symptoms and anxiousness, while alcohol use 

Table 2. Factors associated with alcohol-use disorders during the prodromal stage of schizophrenia.

Study (year) Sample Major findings Ref.

Cannon et al. (2008) n = 291 prodromal individuals (mean 
age: 18.1 years; SD: 4.6)

A history of substance abuse (but no individual substances) 
was a significant predictor of transition from the prodrome to 
psychosis

[57]

Korkeila et al. (2005) n = 39 prodromal individuals, n = 17 subjects 
with minor symptoms, and n = 77 comparison 
subjects with no prodromal symptoms (mean 
age: 33 years; SD: not reported)

28% of prodromal individuals had alcohol abuse. Alcohol abuse 
was significantly correlated with positive symptoms

[55]

Marshall et al. (2011) n = 48 prodromal individuals (mean 
age: 21.1 years; SD: 4.2)

8% of prodromal individuals had a lifetime AUD [54]

Rosen et al. (2006) n = 29 prodromal individuals (mean 
age: 18.4 years; SD: 4.8), n = 29 nonprodromal 
individuals (mean age: 19.2 years; SD: 6.4)

21% of prodromal individuals had a current alcohol-use 
disorder; 28% of prodromal individuals had a lifetime AUD

[56]

Woods et al. (2009) See Table 1 13.6% of prodromal individuals had a lifetime AUD [50]

AUD: Alcohol-use disorder; SD: Standard deviation.
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tended to follow eruptions of positive symptoms 
and anxiousness [80]. These findings suggest 
that patients use alcohol as a means of coping 
with the stress of positive symptoms and anxi-
ety. AUDs have also been associated with both 
greater [81], and lesser amounts [74,82] of negative 
symptoms.

 � Medication compliance & hospitalization
Surprisingly, the impact of AUDs on adherence 
to pharmacological treatment in individuals 
with chronic schizophrenia remains unclear. 
Some studies indicate that AUDs contribute to 
medication noncompliance in individuals with 
a more chronic form of the disorder [76], while 

Table 3. Factors associated with alcohol-use disorders during the first episode of psychosis stage of schizophrenia.

Study (year) Sample Major findings Ref.

Addington & Addington 
(2007)

n = 203 FES individuals (mean 
age: 25 years; SD: 8.38)

35% of FES individuals had a lifetime AUD. Comorbid AUDs were 
not associated with changes in positive or negative symptoms, 
depression, or quality of life

[62]

Barnett et al. (2007) n = 123 FES individuals (median age: 
25 years)

43.1% of FES individuals had a lifetime AUD [58]

Compton et al. (2007) n = 72 hospitalized FES individuals 
(mean age: 23.7 years; SD: 4.7)

36.1% of FES individuals used alcohol in the past 6 months; alcohol 
using and nonuse of alcohol individuals did not differ on length of 
hospital stay; alcohol use prior to hospitalization was associated 
with a greater likelihood of positive symptoms or aggression

[64]

Crebbin et al. (2008) n = 251 FES individuals (mean 
age: 25.1 years; SD: 5.6)

35.1% of FES individuals had alcohol misuse†; alcohol misuse was not 
associated with increased days in hospital

[69]

Hambrecht & Hafner 
(1996)

n = 276 hospitalized FES individuals (or 
paranoid disorder; 12–59 years, mean 
age not reported)

23.7% of FES individuals had a lifetime AUD prior to hospitalization; 
comorbid AUD associated with more frequent auditory 
hallucinations, delusions, perceptual abnormalities and asocial 
behaviors

[59]

Kamali et al. (2006) n = 100 FES individuals (mean 
age: 27.0 years; SD: 8.9)

8% of FES individuals had current AUD, which predicted medication 
noncompliance

[66]

Koskinen et al. (2009) Meta-analysis across 60 studies 23.4% of SCZ had a lifetime AUD and 12.4% of SCZ had a current 
AUD. No difference in rates between FES and long-term patients

[20]

Kovasznay et al. (1997) n = 96 FES individuals (mean 
age: 27 years for FES with SUDs; mean 
age: 28.5 years for FES with no SUD)

83.3% of FES individuals with a SUD had an AUD and 43.8% of 
FES individuals had a lifetime AUD. Comorbid SUDs in this sample 
were associated with greater psychiatric symptoms and lower 
functioning, but not medication noncompliance

[60]

Pencer & Addington 
(2003)

n = 266 FES individuals (mean 
age: 24.2 years; SD: 7.9)

12% of FES individuals had only an AUD, while 20% of FES 
individuals had an AUD with abuse or dependence on cannabis or 
hallucinogens. A comorbid AUD was not related to verbal fluency, 
visual–spatial ability, motor–speed, memory, executive function, 
visual attention or early information processing

[72]

Perkins et al. (2006) n = 254 FES individuals (mean 
age: 23.9 years; SD: 4.8)

Lifetime or baseline alcohol use was not associated with medication 
noncompliance

[67]

Sorbara et al. (2003) n = 58 FES individuals (mean 
age: 31.3 years; SD: 11.3)

A comorbid AUD in FES individuals was not related to hospitalization 
or involuntary admission during follow-up

[70]

Turkington et al. (2009) n = 103 FES individuals; never 
used substances: n = 50 (mean 
age: 36.0 years; SD: 13.7); stopped 
substance use: n = 28 (mean 
age: 28.0 years; SD: 7.9); persistent 
substance use: n = 25 (mean 
age: 26.4 years; SD: 9.3)

33% of FES individuals had an AUD; FES individuals with persistent 
substance use had greater positive symptoms, relapse rates, 
depression and poorer functioning at 1-year follow-up. Specific 
effects of alcohol were not examined

[65]

Verdoux et al. (2000) n = 65 FES individuals (mean 
age: 31.6 years; SD: 11.5)

30.8% of FES individuals had a lifetime AUD; medication 
noncompliance was associated with a comorbid AUD

[63]

Wade et al. (2006) n = 103 FES individuals (mean 
age: 21.6 years; SD: 3.5)

30% of FES individuals had a lifetime AUD; a comorbid SUD was 
associated with increases in hospitalization and positive symptoms 
Specific effects of alcohol were not determined

[61]

†Clinical report of an alcohol problem or consuming above the government’s recommended weekly limit.
AUD: Alcohol-use disorder; FES: First episode of psychosis; SCZ: Individuals with schizophrenia; SD: Standard deviation; SUD: Substance-use disorder.
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others present evidence to the contrary [83,84]. 
Also, some evidence suggests that other SUDs are 
associated with medication noncompliance [85,86], 
but do not provide evidence on the independent 
effects of alcohol. Medication noncompliance has 
been linked to both relapse [87] and rehospital-
ization [88] for individuals with schizophrenia. 
Thus, while the euphoric effects of alcohol may 
be used to achieve escape after experiencing posi-
tive symptoms and anxiety, this ‘coping’ strategy 
can lead to medication noncompliance. In turn, 
treatment noncompliance may then contribute 
to an increased risk for symptoms. Individuals 
with schizophrenia and comorbid AUDs are 
also at greater risk than noncomorbid patients to 
experience more drug side-effects, such as tardive 
dyskinesia [47,89], which may also contribute to 
treatment noncompliance.

Finally, cross-sectional research suggests that 
comorbid AUDs during the maintenance stage 
of schizophrenia are related to increased hospi-
talization [90–92] and longer hospital stays [91]. 
However, it is not clear whether AUDs contrib-
ute directly to hospitalization, or whether factors 
such as medication noncompliance, which are 
associated with rehospitalization [85,93], mediate 
this relationship.

 � Cognition & community functioning
Several studies suggest that individuals with 
schizophrenia and comorbid AUDs have exac-
erbated impairments in working memory 
[81,82,94,95], episodic memory [40,81,96,97], execu-
tive function [94–96], and verbal learning and 
memory [94]. However, the effect of AUDs on 
global cognition among individuals with chronic 
schizophrenia is somewhat unclear [82,96]. Given 
that cognitive function can undermine medica-
tion compliance [98,99], it is tempting to speculate 
that AUDs contribute to poor treatment compli-
ance by contributing to cognitive impairment. 
Although some results failed to support this 
hypothesis [100], this study involved small study 
groups (n = 13 per group).

Deficits in vocation, independent living and 
social interaction are probably the most promi-
nent characteristic of chronic schizophrenia [101]. 
Recovery-oriented interventions emphasize the 
need to improve the underlying causes of these 
disturbances with the goal of improving commu-
nity functioning [102,103]. Recent studies examin-
ing the impact of AUDs on the community func-
tioning of individuals with schizophrenia suggest 
that comorbid patients are at-risk for impaired 

social relationships [76,104]. Similarly, other forms 
of drug use among individuals with schizophre-
nia have also been associated with poor social 
functioning [105]. In addition to social function-
ing, Bowie and colleagues reported that indi-
viduals with schizophrenia and comorbid AUDs 
scored lower than noncomorbid patients on mea-
sures of everyday functional skills (e.g., finance 
management and communication) [81].

 � Physical health outcomes
AUDs have been identified as a risk factor for sev-
eral chronic health conditions, including cancer, 
cardiovascular disease, hypertension and diabe-
tes [48,49]. Individuals with schizophrenia at the 
maintenance stage of the disorder are at greater 
risk for these chronic health conditions [106–109], 
with nearly 50% of these patients self-reporting 
such problems [110]. A recent literature review sup-
ports an association between AUDs and chronic 
health conditions in schizophrenia [111]. This and 
other reviews compared the prevalence rates of 
several chronic health conditions in individuals 
with schizophrenia with and without AUDs [112] 
and found higher prevalence rates of asthma, 
chronic obstructive pulmonary disease, coronary 
artery disease, HIV, osteoarthritis, hypertension 
and hyperlipidemia [109,111], but not diabetes or 
hepatitis C [111] in the comorbid patients. Key 
characteristics of the studies reviewed in this sec-
tion are presented in Table 4.

Clinical implications of comorbid AUDs 
across the stages of schizophrenia
Current evidence suggests that increased rates 
of AUDs occur across most, if not all, stages of 
schizophrenia. There is less certainty of this asso-
ciation in the premorbid and prodromal stages of 
schizophrenia, perhaps due to limitations in the 
duration of these early stages and variation in the 
operational definitions of AUDs [21,50]. Currently, 
treatments are being designed to prevent the 
transition of individuals from the premorbid and 
prodromal stages to later stages of schizophrenia 
[113–115]. These efforts would benefit from a more 
complete clinical and neurobiological understand-
ing of the impact of AUDs on such transitions.

Given that FES individuals with AUDs are 
likely to have exacerbated psychopathology, it is 
important to examine the effectiveness of anti-
psychotic medication on this group. In one study, 
FES individuals with AUDs were less responsive 
to treatment with olanzapine than FES indi-
viduals without such comorbidities, while the 
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Table 4. Factors associated with alcohol-use disorders during the maintenance stage of schizophrenia.

Study (year) Sample Major findings Ref.

Allen et al. 
(1999)

n = 54 SCZ_AUD (mean age: 43.1 years; SD: 13.1); 
n = 217 SCZ (mean age: 39.2 years; SD: 12.2); 
n = 231 individuals with an AUD (mean age: 41.7 years; 
SD: 13.2); 
n = 145 CON (mean age: 42.0 years; SD: 13.0)

A comorbid AUD in schizophrenia was associated with 
subtle additive deficits in cognition that became most 
prominent during the fifth age decade

[96]

Batki et al. 
(2008)

n = 80 SCZ_AUD (mean age: 42 years; SD: 9) Negative symptoms were inversely correlated with 
alcohol use and alcohol cravings. A composite of 
positive and negative symptoms were correlated with 
alcohol craving

[74]

Batki et al. 
(2009)

n = 80 SCZ_AUD (mean age: 42 years; SD: 9) Compared with SCZ [109], SCZ_AUD are at greater 
risk for hypertension, hyperlipidemia, osteoarthritis, 
asthma, COPD, coronary heart disease and HIV. 
Diabetes and Hepatitis C did not differ

[111]

Bowie et al. 
(2005)

n = 18 SCZ_AUD (mean age: 52.1 years; SD: 6.7); 
n = 17 SCZ (mean age: 54.9 years; SD: 10.7)

A comorbid AUD in schizophrenia was associated with 
greater negative and general symptoms; additive 
cognitive impairments in learning, delayed recall, 
digit span, working memory and an overall cognition 
score; deficits in community functioning skills such 
as planning, managing finances and an overall 
functioning score

[81]

Dixon et al. 
(1992)

n = 29 SCZ_AUD;
n = 39 SCZ;
n = 17 individuals with schizophrenia and comorbid SUDs 
(nonalcohol; mean age: 30.5 years; SD: 8.6)

A comorbid AUD was an independent risk factor for 
tardive dyskinesia

[89]

Drake et al. 
(1989)

n = 115 SCZ (mean age: 37.9 years; SD: 11.3). Alcohol use was correlated with community 
dysfunction, threatening behavior, paranoia, 
disorganization, depression, chronic physical illness 
and medication noncompliance

[76]

Duke et al. 
(1994)

n = 53 SCZ_AUD (mean age: 43.4 years; SD: 14.9);
n = 53 SCZ (mean age: 51.9 years; SD: 16.2)

Comorbid AUDs were associated with more severe 
hallucinations, anxiety, depression and tardive 
dyskinesia

[47]

Gerding et al. 
(1999)

n = 26 males with schizophrenia (mean age: 46 years; SD: 7) Comorbid AUDs were associated with a greater risk for 
rehospitalization and longer hospital stays

[91]

Gupta et al. 
(1996)

n = 11 SCZ_AUD (with other SUDs; mean age: 37.1 years; 
SD: not reported); n = 11 SCZ (mean age: 40.8 years; SD: not 
reported)

Comorbid SUDs (alcohol was the most prevalent) were 
associated with a greater risk of rehospitalization

[92]

Jung et al. 
(2011)

n = 229 SCZ (mean age: 58.7 years; SD: 6.8);
n = 125 CON (mean age: 58.6 years; SD: 6.4).

Schizophrenia inpatients had higher rates of 
osteoporosis compared with controls, while comorbid 
AUDs were associated with reduced bone density.

[109]

Hunt et al. 
(2002)

n = 38 SCZ (mean age: 41 years; SD: 2); n = 19 SCZ with a past 
history of SUDs (mean age: 33 years; SD: 2);
n = 42 SCZ with a current SUD (mean age: 35 years; SD: 1)

23.8% had AUD only, 26.2% had an illicit SUD only, 
and 50% had polysubstance use (with alcohol). 
Patients with a comorbid SUD were at higher risk for 
rehospitalization

[86]

Koskinen et al. 
(2009)

Meta-ana lysis across 60 studies 23.4% of SCZ had a lifetime AUD and 12.4% of SCZ had 
a current AUD. No difference in rates between FES and 
long-term patients

[20]

Manning et al. 
(2009)

n = 30 SCZ_AUD (mean age: 36.6 years; SD: 10.2);
n = 30 SCZ (mean age: 37.6 years; SD: 7.9);
n = 30 CON (mean age: 35.9 years; SD: 7.5)

Additive cognitive impairments associated with a 
comorbid AUD in schizophrenia were found for delayed 
verbal memory, working memory, and executive 
functions such as set shifting and planning

[94]

Messias  and 
Bienvenu  (2003)

n = 80 SCZ_AUD (mean age: 33.8 years; SD: 11.5);
n = 132 SCZ (mean age: 36.9 years; SD: 15.4)

A comorbid AUD was correlated with delusions of 
suspiciousness

[78]

AUD: Alcohol-use disorder; CON: Healthy control subjects; COPD: Chronic obstructive pulmonary disease; SCZ: Individuals with schizophrenia with no alcohol-use disorder; 
SCZ_AUD: Individuals with schizophrenia and a comorbid alcohol-use disorder or problematic alcohol use; SD: Standard deviation; SUD: Substance-use disorder.
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Table 4. Factors associated with alcohol-use disorders during the maintenance stage of schizophrenia (cont.).

Study (year) Sample Major findings Ref.

Mohamed et al. 
(2006)

n = 35 SCZ_AUD ages 45–54 years (mean age: 49.3 years; 
SD: 2.8);
n = 17 SCZ_AUD ages 55+ (mean age: 64.9 years; SD: 7.7);
n = 101 SCZ ages 45–54 years (mean age: 48.8 years; SD: 2.6);
n = 119 SCZ ages 55+ (mean age: 64.4 years; SD: 6.9)

Older SCZ_AUD had greater impairments on episodic 
memory performance than older SCZ. Both groups had 
poorer cognition than the younger comorbid group

[97]

Nixon et al. 
(1996)

n = 13 SCZ_AUD (mean age: 34.3 years; SD: 6.8);
n = 13 SCZ (mean age: 35.3v; SD: 10.8);
n = 13 CON with an AUD (mean age: 38.0 years; SD: 5.1);
n = 13 CON (mean age: 33.9 years; SD: 8.2)

A comorbid AUD was not associated with additive 
cognitive impairments in attention and executive 
function

[100]

Olfson et al. 
(2000)

n = 172 medication-compliant individuals with 
schizophrenia (mean age: 37.6 years; SD: 9.6); n = 41 
medication-noncompliant SCZ (mean age: 34.8 years; 
SD: 9.7)

The noncompliant group had a higher AUD rate than 
the compliant group (30.0 vs 20.9%, respectively), but it 
did not reach statistical significance

[83]

Osher et al. 
(1994)

n = 75 SCZ (mean age: 43.6 years; SD: 14.3) 25% (n = 19) of individuals with schizophrenia had a 
comorbid AUD. A comorbid AUD was correlated with 
hallucinations, thought disorder, bizarre behavior, and 
rehospitalization

[77]

Potvin et al. 
(2008)

Meta-ana lysis of 28 empirical studies Working memory is negatively correlated with AUD 
among individuals with schizophrenia

[82]

Pristach and 
Smith (1990)

n = 23 SCZ_AUD (mean age: 35.5 years; SD: not reported);
n = 19 SCZ (mean age: 35.8 years; SD: not reported)

Medication noncompliance did not differ between 
SCZ_AUD and SCZ

[84]

Pristach and 
Smith (1996)

n = 42 SCZ (mean age: 35.4 years; SD: 9.3) 54.8% (n = 23) of patients had a comorbid AUD. A 
comorbid AUD was associated with a greater frequency 
of hallucinations and paranoia

[79]

Pulver et al. 
(1989)

n = 63 SCZ_AUD;
n = 159 SCZ (all mean age: 31.4 years; SD: not reported).

A comorbid AUD was associated with a greater 
likelihood of hallucinations and depression

[75]

Salyers and 
Mueser (2001)

n = 236 low/no alcohol SCZ (mean age: 30.1 years; SD: 7.9);
n = 127 alcohol only SCZ (mean age: 29.4 years; SD: 7.1);
n = 41 drug use SCZ (mean age: 26.3 years; SD: 5.1)

‘Low/no alcohol’ schizophrenia patients had elevated 
social amotivation compared with the alcohol only 
patients. The ‘alcohol only’ schizophrenia patients had 
more problems with interpersonal relationships as 
compared with the low/no alcohol group

[104]

Schmidt et al. 
(2011)

n = 119 individuals with schizophrenia and a comorbid SUD 
(mean age: 41.2 years; SD: not reported); n = 107 individuals 
with schizophrenia and no substance-use comorbidity 
(mean age: 33.4 years; SD: not reported)

77% (n = 92) of the comorbid group had an AUD. 
Comorbid patients were more likely to be hospitalized 
and involuntarily hospitalized

[90]

Smith et al. 
(2011) 

n = 16 SCZ_AUD (mean age: 38.6 years; SD: 14.7);
n = 35 SCZ (mean age: 38.3 years; SD: 13.1);
n = 56 CON (mean age: 38.2 years; SD: 12.1)

The SCZ_AUD group was characterized by greater 
disorganized symptoms and an exacerbated episodic 
memory impairment when compared to the SCZ group

[40]

Swendsen et al. 
(2011)

n = 145 SCZ (mean age: 46.5 years; SD: 11.2) Alcohol use followed anxious mood or psychotic 
symptoms. Alcohol use did not predict later psychosis, 
anxiousness, sad mood or event negativity

[80]

Thoma et al. 
(2006)           

n = 9 SCZ_AUD (mean age: 46.8 years; SD: not reported);
n = 9 SCZ (mean age: 36.8 years; SD: not reported);
n = 8 individuals with an AUD (mean age: 47.8 years; SD: not 
reported);
n = 9 CON (mean age: 37.8 years; SD: not reported)

Additive cognitive impairments associated with 
a comorbid AUD in schizophrenia were found for 
working memory, attention, behavioral inhibition and 
sensory gating

[95]

AUD: Alcohol-use disorder; CON: Healthy control subjects; COPD: Chronic obstructive pulmonary disease; SCZ: Individuals with schizophrenia with no alcohol-use disorder; 
SCZ_AUD: Individuals with schizophrenia and a comorbid alcohol-use disorder or problematic alcohol use; SD: Standard deviation; SUD: Substance-use disorder.
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treatment responses of these groups to haloperidol 
were similar [116].

Meanwhile, research has begun to compare 
the effectiveness of first- and second-generation 
antipsychotic medications for the treatment of 
individuals with schizophrenia and comorbid 
AUDs [117–119]. This evidence suggests that clo-
zapine, as compared with risperidone [119] and 
other antipsychotic drugs [118,120], may reduce 
the use and misuse of alcohol. In summary, there 
is growing evidence that second-generation anti-
psychotic medications may reduce alcohol use 
and cravings more effectively than first-gener-
ation antipsychotic medications [121]. There is 
also evidence that naltrexone and disulfurate 
[122], and acrapromate [123] have been associ-
ated with the reduction of drinking behaviors 
in individuals with schizophrenia [124]. This 
therapeutic approach should be integrated with 
evidence-based psychosocial treatments [125,126] 
that reduce ‘high-risk’ behaviors that lead to 
substance use, and improve cognitive and social 
impairments [127,128].

Limitations
This article provides a novel approach to the 
impact of AUDs within the four stages of 
schizophrenia, as each stage has a distinct lit-
erature. Thus, academics and clinicians can use 
this article to identify areas for future research 
and intervention development relevant to each 
stage. There is limited generalizability of the 
reviewed findings as study samples were quite 
diverse across each stage. Although we con-
ducted a thorough search of the literature, some 
relevant studies may have been overlooked based 
on limitations of our search criteria.

There are several limitations of the extant 
literature related to the intersection between 
schizophrenia and AUDs that need to be 
addressed in future work. Although each stage 
of schizophrenia is characterized by neuroana-
tomical abnormalities [4,11,15,19], the literature 
suggesting that AUDs exacerbate these abnor-
malities is quite limited. Hence, the clinical 
implications of these abnormalities are still 
unclear, and as such, more research is needed to 
examine whether they impact clinical outcomes. 
Most studies in this review were cross-sectional, 
which prevents causal inferences regarding the 
clinical implications of AUDs. For instance, it 
remains uncertain as to whether AUDs contrib-
ute to poor medication compliance, which in 
turn contributes to increased psychopathology 

and relapse risk. Benefits for clinical practice 
depend on the clarification of these causal rela-
tionships. As such studies are performed, it will 
be possible to develop a comprehensive concep-
tual model of the relationship between alcohol 
use and schizophrenia.

Although several studies have focused on the 
impact of AUDs in individuals with schizophre-
nia, it is common to include individuals with 
both alcohol- and cannabis-use disorders. Given 
that alcohol and cannabis have unique neuro-
biological effects that may interact differently 
with the underlying neurobiological substrates of 
schizophrenia [38,129,130], future studies of groups 
of subjects with a more limited range of SUDs 
are needed. Alternatively, the severity of use of 
confounding SUDs could be used as covariates 
during data analysis.

Finally, future studies examining the clini-
cal implications of AUDs or other SUDs should 
consider variations in the selection and dosing 
of antipsychotic medications as well as the use 
of psychosocial treatments. Consideration of 
such variables will make study findings easier to 
interpret, since the literature suggests that some 
antipsychotic medications and psychosocial 
treatments may be more effective than others at 
reducing psychopathology, improving cognition 
and reducing drug craving.

Conclusion & future perspective
An elevated AUD prevalence rate is associated 
with each stage of schizophrenia, and this associa-
tion may be related to neurobiological substrates, 
such as the brain’s reward system, that have been 
linked to both schizophrenia and addiction. 
There are important clinical implications asso-
ciated with comorbid AUDs in individuals with 
schizophrenia that demand clarification through 
additional research. At the early stages of schizo-
phrenia, when the impact of alcohol use may be 
greatest, we know the least regarding its effects 
on psychopathology, cognition, community 
functioning, and most importantly, its effects 
on illness progression. Interventions designed to 
treat individuals at early stages of schizophrenia 
need to be developed with a consideration of the 
use of alcohol and other substances in mind. 
Furthermore, there is now substantial evidence 
that comorbid AUDs increase psychopathology, 
undermine medication compliance, increase the 
risk of relapse and rehospitalization, and add to 
cognitive impairment and chronic health condi-
tions in individuals with more advanced stages 
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of schizophrenia. Over the next 5–10 years, lon-
gitudinal studies can be undertaken to clarify 
causative mechanisms, develop a conceptual 
model, and test novel interventions to improve 
the long-term outcome of schizophrenia.

Financial & competing interests disclosure
The authors have no relevant affiliations or financial 

involvement with any organization or entity with a finan-
cial interest in or financial conflict with the subject matter 
or materials discussed in the manuscript. This includes 
employment, consultancies, honoraria, stock ownership or 
options, expert t estimony, grants or patents received or 
pending, or royalties.

No writing assistance was utilized in the production of 
this manuscript.

References
Papers of special note have been highlighted as:
�	 of interest
�		�	 of considerable interest

1 Agius M, Goh C, Ulhaq S, Mcgorry P. The 
staging model in schizophrenia, and its 
clinical implications. Psychiatr. Danub. 22(2), 
211–220 (2010).

�		�	 Provides a conceptual overview of the four 
stages of schizophrenia.

2 Macdonald AW 3rd, Thermenos HW, Barch 
DM, Seidman LJ. Imaging genetic liability to 
schizophrenia: systematic review of FMRI 
studies of patients’ nonpsychotic relatives. 
Schizophr. Bull. 35(6), 1142–1162 (2009).

3 O’connor M, Harris JM, Mcintosh AM, 
Owens DG, Lawrie SM, Johnstone EC. 
Specific cognitive deficits in a group at genetic 
high risk of schizophrenia. Psychol. Med. 
39(10), 1649–1655 (2009).

4 Mcintosh AM, Owens DC, Moorhead WJ 
et al. Longitudinal volume reductions in 
people at high genetic risk of schizophrenia as 
they develop psychosis. Biol. Psychiatry 
69(10), 953–958 (2011).

5 Snitz BE, Macdonald AW 3rd, Carter CS. 
Cognitive deficits in unaffected first-degree 
relatives of schizophrenia patients: a 
meta-analytic review of putative 
endophenotypes. Schizophr. Bull. 32(1), 
179–194 (2006).

6 Yung AR, Mcgorry PD. The prodromal phase 
of first-episode psychosis: past and current 
conceptualizations. Schizophr. Bull. 22(2), 
353–370 (1996).

7 Eastvold AD, Heaton RK, Cadenhead KS. 
Neurocognitive deficits in the (putative) 
prodrome and first episode of psychosis. 
Schizophr. Res. 93(1–3), 266–277 (2007).

8 Lewandowski KE, Cohen BM, Ongur D. 
Evolution of neuropsychological dysfunction 
during the course of schizophrenia and 
bipolar disorder. Psychol. Med. 41(2), 
225–241 (2011).

9 Pantelis C, Velakoulis D, McGorry PD et al. 
Neuroanatomical abnormalities before and 
after onset of psychosis: a cross-sectional and 

longitudinal MRI comparison. Lancet 
361(9354), 281–288 (2003).

10 Lappin JM, Dazzan P, Morgan K et al. 
Duration of prodromal phase and severity of 
volumetric abnormalities in first-episode 
psychosis. Br. J. Psychiatry Suppl. 51, S123–
S127 (2007).

11 Dazzan P, Soulsby B, Mechelli A et al. 
Volumetric abnormalities predating the onset 
of schizophrenia and affective psychoses: an 
MRI study in subjects at ultrahigh risk of 
psychosis. Schizophr. Bull. doi:10.1093/
schbul/sbr035 (2011) (Epub ahead of print).

12 Jahshan C, Heaton RK, Golshan S, 
Cadenhead KS. Course of neurocognitive 
deficits in the prodrome and first episode of 
schizophrenia. Neuropsychology 24(1), 
109–120 (2010).

13 Seidman LJ, Giuliano AJ, Meyer EC et al. 
Neuropsychology of the prodrome to psychosis 
in the NAPLS consortium: relationship to 
family history and conversion to psychosis. 
Arch. Gen. Psychiatry 67(6), 578–588 (2010).

14 Takahashi T, Wood SJ, Yung AR et al. 
Progressive gray matter reduction of the 
superior temporal gyrus during transition to 
psychosis. Arch. Gen. Psychiatry 66(4), 
366–376 (2009).

15 Andreasen NC, Nopoulos P, Magnotta V, 
Pierson R, Ziebell S, Ho BC. Progressive brain 
change in schizophrenia: a prospective 
longitudinal study of first-episode 
schizophrenia. Biol. Psychiatry 70(7), 672–679 
(2011).

16 Kalkstein S, Hurford I, Gur RC. 
Neurocognition in schizophrenia. Curr. Topics 
Behavioral Neurosci. 4, 373–390 (2010).

17 Bozikas VP, Andreou C. Longitudinal studies 
of cognition in first episode psychosis: a 
systematic review of the literature. Aus. 
NZ J. Psychiatry 45(2), 93–108 (2011).

18 Meisenzahl EM, Koutsouleris N, Bottlender R 
et al. Structural brain alterations at different 
stages of schizophrenia: a voxel-based 
morphometric study. Schizophr. Res. 104(1–3), 
44–60 (2008).

19 Olabi B, Ellison-Wright I, Mcintosh AM, 
Wood SJ, Bullmore E, Lawrie SM. Are there 

progressive brain changes in schizophrenia? A 
meta-ana lysis of structural magnetic resonance 
imaging studies. Biol. Psychiatry 70(1), 88–96 
(2011).

20 Koskinen J, Lohonen J, Koponen H, Isohanni 
M, Miettunen J. Prevalence of alcohol-use 
disorders in schizophrenia – a systematic 
review and meta-ana lysis. Acta Psychiatr. 
Scand. 120(2), 85–96 (2009).

�	 Provides a comprehensive look at the rate of 
alcohol use in schizophrenia.

21 Smith MJ, Barch DM, Wolf TJ, Mamah D, 
Csernansky JG. Elevated rates of substance-
use disorders in non-psychotic siblings of 
individuals with schizophrenia. Schizophr. 
Res. 106(2–3), 294–299 (2008).

22 Fowler IL, Carr VJ, Carter NT, Lewin 
TJ. Patterns of current and lifetime substance 
use in schizophrenia. Schizophr. Bull. 24(3), 
443–455 (1998).

23 Volkow ND. Substance-use disorders in 
schizophrenia – clinical implications of 
comorbidity. Schizophr. Bull. 35(3), 469–472 
(2009).

24 Jones RM, Lichtenstein P, Grann M, 
Langstrom N, Fazel S. Alcohol-use disorders 
in schizophrenia: a national cohort study of 
12,653 patients. J. Clin. Psychiatry 72(6), 
775–779; quiz 878–779 (2011).

25 Cooper ML, Russell M, Skinner JB, Frone 
MR, Mudar P. Stress and alcohol use: 
moderating effects of gender, coping, and 
alcohol expectancies. J. Abnorm. Psychol. 
101(1), 139–152 (1992).

26 Wills TA, Vaccaro D, Mcnamara G, Hirky 
AE. Escalated substance use: a longitudinal 
grouping ana lysis from early to middle 
adolescence. J. Abnorm. Psychol. 105(2), 
166–180 (1996).

27 Dixon L, Haas G, Weiden PJ, Sweeney J, 
Frances AJ. Drug abuse in schizophrenic 
patients: clinical correlates and reasons for 
use. Am. J. Psychiatry 148(2), 224–230 (1991).

28 Krausz M, Hasssen C, Mass R, Wagner HB, 
Peter H, Freyberger HJ. Harmful use of 
psychotropic substances by schizophrenics: 
coincidence, patterns of use, and motivation. 
Eur. Add. Res. 2, 11–16 (1996).



Neuropsychiatry (2012) 2(3) future science group12

Review Smith & Csernansky

29 Mueser KT, Nishith P, Tracy JI, Degirolamo 
J, Molinaro M. Expectations and motives for 
substance use in schizophrenia. Schizophr. 
Bull. 21(3), 367–378 (1995).

30 Gregg L, Barrowclough C, Haddock G. 
Reasons for increased substance use in 
psychosis. Clin. Psychol. Rev. 27(4), 494–510 
(2007).

31 Bellack AS, Sayers M, Mueser KT, Bennett 
M. Evaluation of social problem solving in 
schizophrenia. J. Abnorm. Psychol. 103(2), 
371–378 (1994).

32 Barrowclough C, Ward J, Wearden A, Gregg 
L. Expressed emotion and attributions in 
relatives of schizophrenia patients with and 
without substance misuse. Soc. Psychiatry 
Psychiatry Epidemiol. 40(11), 884–891 
(2005).

33 Blanchard JJ, Brown SA, Horan WP, 
Sherwood AR. Substance-use disorders in 
schizophrenia: review, integration, and a 
proposed model. Clin. Psychol. Rev. 20(2), 
207–234 (2000).

�	 Reviews different etiologies of elevated 
substance use in schizophrenia and provides 
an integrated conceptual model.

34 Hendler RA, Ramchandani VA, Gilman J, 
Hommer DW. Stimulant and sedative effects 
of alcohol. Curr. Topics Behavioral. Neurosci. 
doi:10.1007/7854_2011_135 (2011) (Epub 
ahead of print).

35 Newlin DB, Thomson JB. Alcohol challenge 
with sons of alcoholics: a critical review and 
ana lysis. Psychol. Bull. 108(3), 383–402 (1990).

36 Duka T, Tasker R, Stephens DN. Alcohol 
choice and outcome expectancies in social 
drinkers. Behav. Pharmacol. 9(7), 643–653 
(1998).

37 D’Souza DC, Gil RB, Madonick S et al. 
Enhanced sensitivity to the euphoric effects of 
alcohol in schizophrenia. 
Neuropsychopharmacology 31(12), 2767–2775 
(2006).

38 Chambers RA, Krystal JH, Self DW. A 
neurobiological basis for substance abuse 
comorbidity in schizophrenia. Biol. Psychiatry 
50(2), 71–83 (2001).

39 Green AI. Schizophrenia and comorbid 
substance-use disorder: effects of 
antipsychotics. J. Clin. Psychiatry 
66(Suppl. 6), 21–26 (2005).

40 Smith MJ, Wang L, Cronenwett W et al. 
Alcohol-use disorders contribute to 
hippocampal and subcortical shape 
differences in schizophrenia. Schizophr. Res. 
131(1–3), 174–183 (2011).

41 Mathalon DH, Pfefferbaum A, Lim KO, 
Rosenbloom MJ, Sullivan EV. Compounded 

brain volume deficits in schizophrenia-
alcoholism comorbidity. Arch. Gen Psychiatry 
60(3), 245–252 (2003).

42 Varnas K, Okugawa G, Hammarberg A et al. 
Cerebellar volumes in men with 
schizophrenia and alcohol dependence. 
Psychiatry Clin. Neurosci. 61(3), 326–329 
(2007).

43 Buckley PF. Substance abuse in 
schizophrenia: a review. J. Clin. Psychiatry 
59(Suppl. 3), 26–30 (1998).

44 Dixon L. Dual diagnosis of substance abuse 
in schizophrenia: prevalence and impact on 
outcomes. Schizophr. Res. 35(Suppl.), S93–
S100 (1999).

45 Regier DA, Farmer ME, Rae DS et al. 
Comorbidity of mental disorders with alcohol 
and other drug abuse. Results from the 
Epidemiologic Catchment Area (ECA) study. 
JAMA 264(19), 2511–2518 (1990).

46 Batel P. Addiction and schizophrenia. Eur. 
Psychiatry 15(2), 115–122 (2000).

47 Duke PJ, Pantelis C, Barnes TR. South 
westminster schizophrenia survey. Alcohol 
use and its relationship to symptoms, tardive 
dyskinesia and illness onset. Br. J. Psychiatry 
164(5), 630–636 (1994).

48 Kerr WC, Ye Y. Relationship of life-course 
drinking patterns to diabetes, heart problems, 
and hypertension among those 40 and older in 
the 2005 U.S. National Alcohol Survey. 
J. Studies Alcohol Drugs 71(4), 515–525 (2010).

49 Rehm J, Gmel G, Sempos CT, Trevisan M. 
Alcohol-related morbidity and mortality. 
Alcohol Res. Health 27(1), 39–51 (2003).

50 Woods SW, Addington J, Cadenhead KS 
et al. Validity of the prodromal risk syndrome 
for first psychosis: findings from the North 
American prodrome longitudinal study. 
Schizophr. Bull. 35(5), 894–908 (2009).

51 Compton MT, Kelley ME, Ramsay CE et al. 
Association of pre-onset cannabis, alcohol, 
and tobacco use with age at onset of 
prodrome and age at onset of psychosis in 
first-episode patients. Am. J. Psychiatry 
166(11), 1251–1257 (2009).

52 Welch KA, Mcintosh AM, Job DE et al. The 
impact of substance use on brain structure in 
people at high risk of developing 
schizophrenia. Schizophr. Bull. 37(5), 
1066–1076 (2011).

53 Miller TJ, Mcglashan TH, Rosen JL et al. 
Prodromal assessment with the structured 
interview for prodromal syndromes and the 
scale of prodromal symptoms: predictive 
validity, interrater reliability, and training to 
reliability. Schizophr. Bull. 29(4), 703–715 
(2003).

54 Marshall C, Addington J, Epstein I, Liu L, 
Deighton S, Zipursky RB. Treating young 
individuals at clinical high risk for psychosis. 
Early Interv. Psychiatry 6(1), 60–68 (2011).

55 Korkeila JA, Svirskis T, Heinimaa M et al. 
Substance abuse and related diagnoses in early 
psychosis. Compr. Psychiatry 46(6), 447–452 
(2005).

56 Rosen JL, Miller TJ, D’Andrea JT, 
McGlashan TH, Woods SW. Comorbid 
diagnoses in patients meeting criteria for the 
schizophrenia prodrome. Schizophr. Res. 
85(1–3), 124–131 (2006).

57 Cannon TD, Cadenhead K, Cornblatt B et al. 
Prediction of psychosis in youth at high 
clinical risk: a multisite longitudinal study in 
North America. Arch. Gen. Psychiatry 65(1), 
28–37 (2008).

58 Barnett JH, Werners U, Secher SM et al. 
Substance use in a population-based clinic 
sample of people with first-episode psychosis. 
Br. J. Psychiatry 190, 515–520 (2007).

59 Hambrecht M, Hafner H. Substance abuse 
and the onset of schizophrenia. Biol. Psychiatry 
40(11), 1155–1163 (1996).

60 Kovasznay B, Fleischer J, Tanenberg-Karant 
M, Jandorf L, Miller AD, Bromet E. 
Substance-use disorder and the early course of 
illness in schizophrenia and affective 
psychosis. Schizophr. Bull. 23(2), 195–201 
(1997).

61 Wade D, Harrigan S, Edwards J, Burgess PM, 
Whelan G, Mcgorry PD. Substance misuse in 
first-episode psychosis: 15-month prospective 
follow-up study. Br. J. Psychiatry 189, 
229–234 (2006).

62 Addington J, Addington D. Patterns, 
predictors and impact of substance use in early 
psychosis: a longitudinal study. 
Acta Psychiatr. Scand. 115(4), 304–309 
(2007).

63 Verdoux H, Lengronne J, Liraud F et al. 
Medication adherence in psychosis: predictors 
and impact on outcome. A 2-year follow-up of 
first-admitted subjects. Acta Psychiatr. Scand. 
102(3), 203–210 (2000).

64 Compton MT, Whicker NE, Hochman KM. 
Alcohol and cannabis use in Urban, African 
American, first-episode schizophrenia-
spectrum patients: associations with positive 
and negative symptoms. J. Clin. Psychiatry 
68(12), 1939–1945 (2007).

65 Turkington A, Mulholland CC, Rushe TM 
et al. Impact of persistent substance misuse on 
1-year outcome in first-episode psychosis. Br. 
J. Psychiatry 195(3), 242–248 (2009).

66 Kamali M, Kelly BD, Clarke M et al. A 
prospective evaluation of adherence to 



future science group www.futuremedicine.com 13

Clinical implications of alcohol-use disorders in schizophrenia Review

medication in first episode schizophrenia. Eur. 
Psychiatry 21(1), 29–33 (2006).

67 Perkins DO, Johnson JL, Hamer RM et al. 
Predictors of antipsychotic medication 
adherence in patients recovering from a first 
psychotic episode. Schizophr. Res. 83(1), 
53–63 (2006).

68 Mccann TV, Boardman G, Clark E, Lu S. 
Risk profiles for non-adherence to 
antipsychotic medications. J. Psychiatry 
Mental Health Nurs. 15(8), 622–629 (2008).

69 Crebbin K, Mitford E, Paxton R, Turkington 
D. Drug and alcohol misuse in first episode 
psychosis: an observational study. 
Neuropsychiatric Dis. Treat. 4(2), 417–423 
(2008).

70 Sorbara F, Liraud F, Assens F, Abalan F, 
Verdoux H. Substance use and the course of 
early psychosis: a 2-year follow-up of 
first-admitted subjects. Eur. Psychiatry 18(3), 
133–136 (2003).

71 Ryan C, Butters N. Learning and memory 
impairments in young and old alcoholics: 
evidence for the premature-aging hypothesis. 
Alcohol Clin. Exp. Res. 4(3), 288–293 (1980).

72 Pencer A, Addington J. Substance use and 
cognition in early psychosis. J. Psychiatry 
Neurosci. 28(1), 48–54 (2003).

73 Eckhardt MJ, Stapleton JM, Rawlings RR, 
Davis EZ, Grondin DM. 
Neuropsychological functioning in 
detoxified alcoholics between 18 and 35 years 
of age. Am. J. Psychiatry 153, 53–59 (1995).

74 Batki SL, Leontieva L, Dimmock JA, 
Ploutz-Snyder R. Negative symptoms are 
associated with less alcohol use, craving, and 
‘high’ in alcohol dependent patients with 
schizophrenia. Schizophr. Res. 105(1–3), 
201–207 (2008).

75 Pulver AE, Wolyniec PS, Wagner MG, 
Moorman CC, Mcgrath JA. An 
epidemiologic investigation of alcohol-
dependent schizophrenics. Acta Psychiatr. 
Scand. 79(6), 603–612 (1989).

76 Drake RE, Osher FC, Wallach MA. Alcohol 
use and abuse in schizophrenia. A 
prospective community study. J. Nerv. Ment. 
Dis. 177(7), 408–414 (1989).

77 Osher FC, Drake RE, Noordsy DL et al. 
Correlates and outcomes of alcohol-use 
disorder among rural outpatients with 
schizophrenia. J. Clin. Psychiatry 55(3), 
109–113 (1994).

78 Messias E, Bienvenu OJ. Suspiciousness and 
alcohol-use disorders in schizophrenia. 
J. Nerv. Ment. Dis. 191(6), 387–390 (2003).

79 Pristach CA, Smith CM. Self-reported 
effects of alcohol use on symptoms of 

schizophrenia. Psychiatr. Serv. 47(4), 
421–423 (1996).

80 Swendsen J, Ben-Zeev D, Granholm E. 
Real-time electronic ambulatory monitoring of 
substance use and symptom expression in 
schizophrenia. Am. J. Psychiatry 168(2), 
202–209 (2011).

�		�	 First study to provide longitudinal real-time 
data, which demonstrates that alcohol use is 
preceded by anxiety and psychosis.

81 Bowie CR, Serper MR, Riggio S, Harvey PD. 
Neurocognition, symptomatology, and 
functional skills in older alcohol-abusing 
schizophrenia patients. Schizophr. Bull. 31(1), 
175–182 (2005).

82 Potvin S, Joyal CC, Pelletier J, Stip E. 
Contradictory cognitive capacities among 
substance-abusing patients with schizophrenia: 
a meta-ana lysis. Schizophr. Res. 100(1–3), 
242–251 (2008).

�		�	 Presents evidence that working memory 
deficits are exacerbated in individuals with 
schizophrenia and a comorbid alcohol-use 
disorder.

83 Olfson M, Mechanic D, Hansell S, Boyer CA, 
Walkup J, Weiden PJ. Predicting medication 
noncompliance after hospital discharge among 
patients with schizophrenia. Psychiatr. Serv. 
51(2), 216–222 (2000).

84 Pristach CA, Smith CM. Medication 
compliance and substance abuse among 
schizophrenic patients. Hosp. Commun. 
Psychiatry 41(12), 1345–1348 (1990).

85 Lang K, Meyers JL, Korn JR et al. Medication 
adherence and hospitalization among patients 
with schizophrenia treated with antipsychotics. 
Psychiatr. Serv. 61(12), 1239–1247 (2010).

86 Hunt GE, Bergen J, Bashir M. Medication 
compliance and comorbid substance abuse in 
schizophrenia: impact on community survival 
4 years after a relapse. Schizophr. Res. 54(3), 
253–264 (2002).

87 Owen RR, Fischer EP, Booth BM, Cuffel 
BJ. Medication noncompliance and substance 
abuse among patients with schizophrenia. 
Psychiatr. Serv. 47(8), 853–858 (1996).

88 Weiden PJ, Kozma C, Grogg A, Locklear 
J. Partial compliance and risk of 
rehospitalization among California Medicaid 
patients with schizophrenia. Psychiatr. Serv. 
55(8), 886–891 (2004).

89 Dixon L, Weiden PJ, Haas G, Sweeney J, 
Frances AJ. Increased tardive dyskinesia in 
alcohol-abusing schizophrenic patients. Compr. 
Psychiatry 33(2), 121–122 (1992).

90 Schmidt LM, Hesse M, Lykke J. The impact of 
substance-use disorders on the course of 

schizophrenia – a 15-year follow-up study: dual 
diagnosis over 15 years. Schizophr. Res. 
130(1–3), 228–233 (2011).

91 Gerding LB, Labbate LA, Measom MO, 
Santos AB, Arana GW. Alcohol dependence 
and hospitalization in schizophrenia. 
Schizophr. Res. 38(1), 71–75 (1999).

92 Gupta S, Hendricks S, Kenkel AM, Bhatia 
SC, Haffke EA. Relapse in schizophrenia: is 
there a relationship to substance abuse? 
Schizophr. Res. 20(1–2), 153–156 (1996).

93 Gilmer TP, Dolder CR, Lacro JP et al. 
Adherence to treatment with antipsychotic 
medication and health care costs among 
Medicaid beneficiaries with schizophrenia. 
Am. J. Psychiatry 161(4), 692–699 (2004).

94 Manning V, Betteridge S, Wanigaratne S, 
Best D, Strang J, Gossop M. Cognitive 
impairment in dual diagnosis inpatients with 
schizophrenia and alcohol-use disorder. 
Schizophr. Res. 114(1–3), 98–104 (2009).

95 Thoma RJ, Hanlon FM, Miller GA et al. 
Neuropsychological and sensory gating 
deficits related to remote alcohol abuse history 
in schizophrenia. J. Int. Neuropsychol. Soc. 
12(1), 34–44 (2006).

96 Allen DN, Goldstein G, Aldarondo F. 
Neurocognitive dysfunction in patients 
diagnosed with schizophrenia and alcoholism. 
Neuropsychology 13(1), 62–68 (1999).

97 Mohamed S, Bondi MW, Kasckow JW, 
Golshan S, Jeste DV. Neurocognitive 
functioning in dually diagnosed middle aged 
and elderly patients with alcoholism and 
schizophrenia. Int. J. Geriatr. Psychiatry 
21(8), 711–718 (2006).

98 Maeda K, Kasai K, Watanabe A, Henomatsu 
K, Rogers MA, Kato N. Effect of subjective 
reasoning and neurocognition on medication 
adherence for persons with schizophrenia. 
Psychiatr. Serv. 57(8), 1203–1205 (2006).

99 Vauth R, Rusch N, Wirtz M, Corrigan PW. 
Does social cognition influence the relation 
between neurocognitive deficits and 
vocational functioning in schizophrenia? 
Psychiatry Res. 128(2), 155–165 (2004).

100 Nixon SJ, Hallford HG, Tivis RD. 
Neurocognitive function in alcoholic, 
schizophrenic, and dually diagnosed patients. 
Psychiatry Res. 64(1), 35–45 (1996).

101 Bellack AS, Green MF, Cook JA et al. 
Assessment of community functioning in 
people with schizophrenia and other severe 
mental illnesses: a white paper based on an 
NIMH-sponsored workshop. Schizophr. Bull. 
33(3), 805–822 (2007).

102 Glynn SM, Cohen AN, Dixon LB, Niv N. 
The potential impact of the recovery 



Neuropsychiatry (2012) 2(3) future science group14

Review Smith & Csernansky

movement on family interventions for 
schizophrenia: opportunities and obstacles. 
Schizophr. Bull. 32(3), 451–463 (2006).

103 Harvey PD, Bellack AS. Toward a 
terminology for functional recovery in 
schizophrenia: is functional remission a viable 
concept? Schizophr. Bull. 35(2), 300–306 
(2009).

104 Salyers MP, Mueser KT. Social functioning, 
psychopathology, and medication side effects 
in relation to substance use and abuse in 
schizophrenia. Schizophr. Res. 48(1), 109–123 
(2001).

105 Meydan J, Liu X, Hasin D. Alcohol and drug 
use in schizophrenia as predictors of 
functional impairment. Schizophr. Res. 77(1), 
105–106 (2005).

106 Lambert TJ, Velakoulis D, Pantelis C. 
Medical comorbidity in schizophrenia. Med. 
J. Aus. 178(Suppl.), S67–S70 (2003).

107 Dixon L, Weiden P, Delahanty J et al. 
Prevalence and correlates of diabetes in 
national schizophrenia samples. Schizophr. 
Bull. 26(4), 903–912 (2000).

108 Sernyak MJ, Leslie DL, Alarcon RD, 
Losonczy MF, Rosenheck R. Association of 
diabetes mellitus with use of atypical 
neuroleptics in the treatment of schizophrenia. 
Am. J. Psychiatry 159(4), 561–566 (2002).

109 Jung DU, Kelly DL, Oh MK et al. Bone 
mineral density and osteoporosis risk in older 
patients with schizophrenia. J. Clin. 
Psychopharmacol. 31(4), 406–410 (2011).

110 Mitchell AJ, Malone D. Physical health and 
schizophrenia. Curr. Opin. Psychiatry 19(4), 
432–437 (2006).

111 Batki SL, Meszaros ZS, Strutynski K et al. 
Medical comorbidity in patients with 
schizophrenia and alcohol dependence. 
Schizophr. Res. 107(2–3), 139–146 (2009).

�		�	 Suggests that individuals with schizophrenia 
have an elevated risk for chronic health 
conditions, and this risk is exacerbated by a 
comorbid alcohol-use disorder.

112 Chwastiak LA, Rosenheck RA, Mcevoy JP, 
Keefe RS, Swartz MS, Lieberman JA. 
Interrelationships of psychiatric symptom 
severity, medical comorbidity, and 

functioning in schizophrenia. Psychiatr. Serv. 
57(8), 1102–1109 (2006).

113 Bechdolf A, Wagner M, Ruhrmann S et al. 
Preventing progression to first-episode 
psychosis in early initial prodromal states. Br. 
J. Psychiatry 200(1), 22–29 (2012).

114 Weiser M. Early intervention for schizophrenia: 
the risk-benefit ratio of antipsychotic treatment 
in the prodromal phase. Am. J. Psychiatry 
168(8), 761–763 (2011).

115 Cadenhead KS, Addington J, Cannon T et al. 
Treatment history in the psychosis prodrome: 
characteristics of the North American 
prodrome longitudinal study cohort. Early 
Interv. Psychiatry 4(3), 220–226 (2010).

116 Green AI, Tohen MF, Hamer RM et al. First 
episode schizophrenia-related psychosis and 
substance-use disorders: acute response to 
olanzapine and haloperidol. Schizophr. Res. 
66(2–3), 125–135 (2004).

117 Beresford TP, Clapp L, Martin B, Wiberg JL, 
Alfers J, Beresford HF. Aripiprazole in 
schizophrenia with cocaine dependence: a pilot 
study. J. Clin. Psychopharmacol. 25(4), 
363–366 (2005).

118 Drake RE, Xie H, Mchugo GJ, Green AI. The 
effects of clozapine on alcohol and drug use 
disorders among patients with schizophrenia. 
Schizophr. Bull. 26(2), 441–449 (2000).

119 Green AI, Burgess ES, Dawson R, Zimmet SV, 
Strous RD. Alcohol and cannabis use in 
schizophrenia: effects of clozapine vs risperidone. 
Schizophr. Res. 60(1), 81–85 (2003).

120 Brunette MF, Drake RE, Xie H, Mchugo GJ, 
Green AI. Clozapine use and relapses of 
substance-use disorder among patients with 
co-occurring schizophrenia and substance-use 
disorders. Schizophr. Bull. 32(4), 637–643 
(2006).

121 Wobrock T, Soyka M. Pharmacotherapy of 
schizophrenia with comorbid substance-use 
disorder – reviewing the evidence and clinical 
recommendations. Prog. Neuropsychopharmacol. 
Biol. Psychiatry 32, 1375–1385 (2008).

�	 Evidence suggests treatment should integrate 
second-generation antipsychotics, anticraving 
medications, and psychosocial interventions 
to reduce substance use.

122 Petrakis IL, Poling J, Levinson C, Nich C, 
Carroll K, Rounsaville B. Naltrexone and 
disulfiram in patients with alcohol 
dependence and comorbid psychiatric 
disorders. Biol. Psychiatry 57(10), 1128–1137 
(2005).

123 Ralevski E, O’Brien E, Jane JS, Dean E, 
Dwan R, Petrakis I. Effects of acamprosate 
on cognition in a treatment study of patients 
with schizophrenia spectrum disorders and 
comorbid alcohol dependence. J. Nerv. Ment. 
Dis. 199(7), 499–505 (2011).

124 Green AI, Noordsy DL, Brunette MF, 
O’Keefe C. Substance abuse and 
schizophrenia: pharmacotherapeutic 
intervention. J. Subst. Abuse. Treat. 34(1), 
61–71 (2008).

125 Ziedonis DM. Integrated treatment of 
co-occurring mental illness and addiction: 
clinical intervention, program, and system 
perspectives. CNS Spectrums 9(12), 892–904, 
925 (2004).

126 Drake RE, Mueser KT, Brunette MF, 
Mchugo GJ. A review of treatments for 
people with severe mental illnesses and 
co-occurring substance-use disorders. 
Psychiatry Rehabilitat. J. 27(4), 360–374 
(2004).

127 Bellack AS, Bennett ME, Gearon JS, Brown 
CH, Yang Y. A randomized clinical trial of a 
new behavioral treatment for drug abuse in 
people with severe and persistent mental 
illness. Arch. Gen. Psychiatry 63(4), 426–432 
(2006).

128 Tenhula WN, Bennett ME, Strong 
Kinnaman JE. Behavioral treatment of 
substance abuse in schizophrenia. J. Clin. 
Psychol. 65(8), 831–841 (2009).

129 Chau DT, Roth RM, Green AI. The neural 
circuitry of reward and its relevance to 
psychiatric disorders. Curr. Psychiatry Rep. 6, 
391–399 (2004).

130 Coyle JT. Substance-use disorders and 
schizophrenia: a question of shared 
glutamatergic mechanisms. Neurotoxic. Res. 
10(3–4), 221–233 (2006).


