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Abstract

Objective: Alcohol and cannabis misuse are common in patients with early phase psychosis (EPP); however, research has
tended to focus primarily on cannabis misuse and EPP outcomes, with a relative lack of data on alcohol misuse. This retrospective
cross-sectional EPP study investigated the relationship between cannabis, alcohol, and cannabis combined with alcohol misuse, on
age, gender, psychotic, depressive and anxiety symptom severity, and social/occupational functioning, at entry to service.

Methods: Two-hundred and sixty-four EPP patients were divided into 4 groups based on substance use measured by the
Alcohol, Smoking and Substance Involvement Screening Test: (1) no to low-level cannabis and alcohol misuse (LU), (2)
moderate to high alcohol misuse only (AU), (3) moderate to high cannabis misuse only (CU), and (4) moderate to high alcohol
and cannabis misuse (AU + CU).

Results: We found significant between group differences in age (with the AU group being the oldest and AU + CU group the
youngest) as well as gender (with the CU group having the highest percentage of men). There were also group differences in
positive psychotic symptoms (lowest in AU group), trait anxiety (highest in AU 4+ CU group), and social/occupational
functioning (highest in AU group). Further regression analyses revealed a particularly strong relationship between AU + CU
group and trait anxiety (3-fold increased odds of clinical trait anxiety for combined misuse of alcohol and cannabis compared to
non/low users).

Conclusions: This study demonstrates the unique demographic and clinical characteristics found in the EPP population at entry
to care associated with alcohol and cannabis misuse both separately and in combination. This work highlights the importance of
including the assessment of alcohol misuse in addition to cannabis misuse in future treatment guidelines and research.

Abreégé
Objectif : L’abus d’alcool et de cannabis est commun chez les patients en phase précoce de psychose (PPP). Toutefois, la
recherche a tendance a mettre I'accent surtout sur I'abus de cannabis et les résultats des PPP, et il s’ensuit un manque relatif de
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données sur I'abus d’alcool. Cette étude rétrospective transversale des PPP a recherché la relation entre le cannabis, I'alcool et
le cannabis combiné a I'abus d’alcool, et I'age, le sexe, la gravité des symptomes psychotiques, dépressifs et anxieux, et le
fonctionnement social/professionnel a I'entrée dans le service.

Méthodes : Deux cent soixante-quatre patients de PPP ont été répartis en quatre groupes selon l'utilisation de substance
mesurée par le test de dépistage de la consommation d’alcool, de tabac et de substances (ASSIST) : I) abus de cannabis et
d’alcool de faible niveau (LU), 2) abus d’alcool modéré a élevé seulement (AU), 3) abus de cannabis modéré a élevé seulement
(CU), et 4) abus d’alcool et de cannabis modéré a élevé (AU+CU).

Résultats : Nous avons constaté des différences significatives entre les groupes en ce qui a trait a I'age (le groupe AU étant le
plus vieux et le groupe AU-+CU, le plus jeune) et au sexe (le groupe CU ayant le pourcentage d’hommes le plus élevé). |l y avait
aussi des différences entre les groupes au chapitre des symptomes psychotiques positifs (les plus faibles dans le groupe AU), de
P’anxiété trait (la plus élevée dans le groupe AU-+CU), et du fonctionnement social/professionnel (le plus élevé dans le groupe
AU). D’autres analyses de régression ont révélé une relation particulierement forte entre le groupe AU+CU et I'anxiété trait
(probabilités 3 fois plus fortes d’anxiété trait clinique pour I'abus combiné d’alcool et de cannabis comparativement aux non-
utilisateurs ou aux faibles utilisateurs.

Conclusions : Cette étude démontre les caractéristiques démographiques et cliniques uniques constatées dans la population
de PPP lors de I'entrée aux soins associés a I'abus d’alcool et de cannabis tant séparément qu’en combinaison. Ce travail
souligne I'importance d’inclure I'évaluation de 'abus d’alcool en plus de I'abus de cannabis dans les futures lignes directrices du

traitement et la recherche.
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Introduction

Alcohol and cannabis are 2 of the most commonly misused
substances, with approximately 18% of Canadians over the
age of 15 years meeting criteria for alcohol use disorder
(AUD) in their lifetime and approximately 7% with cannabis
use disorder (CUD).! People diagnosed with psychotic dis-
orders tend to have even greater likelihood of lifetime AUD
and CUD, approximately 21% for AUD and 27% for
CUD.?? These rates may be even higher in early phase psy-
chosis (EPP, within the first 5 years of onset), with AUD and
CUD rates estimated to be approximately 20% to 33% and
21% to 45%, respectively.*”°

Substance misuse in the EPP population is associated
with more severe psychotic and depressive symptoms,
increased hospitalizations, and poorer functioning.®'° Sub-
stance misuse at younger ages (<15 years of age) is also
associated with an earlier onset of psychosis (primarily
based on cannabis use data).''"'*'*> Heavier substance use
is associated with poorer functional and symptomatic out-
comes compared to milder substance use,'* suggesting a
dose—response relationship between the severity of sub-
stance misuse and clinical outcomes in psychosis. EPP treat-
ment standards recommend accepting and treating patients
with comorbid EPP and substance use disorders as an essen-
tial component of treatment.'>!%!7

The research on substance misuse in EPP has focused
primarily on cannabis use. There is a significant body of
research connecting cannabis use with earlier onset and more
severe symptoms of psychosis.'>'®2! This is in contrast to
the research on alcohol use in this population. Despite the
high use of alcohol in this age group, 82.8%,> there remain

relatively few studies examining the role that alcohol might
play in the development and course of psychosis or how
alcohol might interact with cannabis in this population. The
limited evidence that is available suggests that, similar to
cannabis, alcohol misuse may be associated with risk of
developing schizophrenia ** and younger age of onset’
although the evidence is somewhat mixed.>* However, this
evidence almost exclusively comes from studies focusing on
cannabis use or substance use in general rather than specif-
ically on alcohol. Also of note, it has been suggested that
concurrent use of alcohol in addition to cannabis may actu-
ally be a significant confounding factor in studies focusing
solely on the cannabis—psychosis connection.*> That is to say
that co-occurring alcohol use may be impacting the observed
effects previously attributed to cannabis use alone.

Given the limited data in this area, and how common
alcohol and cannabis misuse are in the EPP population as
well as the potential detrimental impacts each of these sub-
stances can have on course of illness, the inclusion of alcohol
along with cannabis as a focus of study is necessary. The
present investigation was a retrospective cross-sectional
study that aimed to characterize the demographic features
of, and clinical characteristics associated with, alcohol and
cannabis misuse (both individually and in combination)
among patients at time of entry into an early intervention
psychosis treatment program. The primary measurements
included examination of the association of alcohol and can-
nabis misuse with age, gender, psychiatric symptomatology,
and social and occupational functioning. It was hypothesized
that the misuse of both alcohol and cannabis (individually
and in combination) would be associated with younger age at
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entry to clinic, being male, and having more severe symp-
toms and worse social/occupational functioning.

Methods
Study Design and Sample

This was a retrospective cross-sectional study of patients
from the Nova Scotia Early Psychosis Program (NSEPP),
which services people with primary psychotic disorders
between the ages of 15 and 35 years old, in Nova Scotia,
Canada. Diagnoses were based on Diagnostic and Statis-
tical Manual of Mental Disorders, Fourth Edition,
Text Revision (DSM IV TR)*® or DSM-5%7 criteria.
Cases with the following psychotic disorder diagnoses
were included in this study: schizophrenia, schizophreni-
form disorder, schizoaffective disorder, and other/unspe-
cified psychotic disorder (psychosis not otherwise
specified). Patients with affective psychosis were
excluded as the NSEPP does not follow patients with
primary mood disorders. The study was approved by the
Research Ethics Board of the Nova Scotia Health Author-
ity (File #: 1021953).

Participant records were retrieved from a clinic database
that records clinical and demographic information on
patients over their 5-year course of treatment with the
NSEPP. Admissions from January 2010 to June 2017 were
included for a total of 384 new admissions for examining
baseline data.

The World Health Organization’s Alcohol, Smoking and
Substance Involvement Screening Test (WHO-ASSIST) was
used to gather data on alcohol and substance use through a
culturally sensitive lens.”® The ASSIST has good discrimi-
native properties, with the ability to differentiate use from
abuse and dependence.?® For all drugs except alcohol, a total
specific substance score cutoff of >4 is used to determine the
need for intervention; for alcohol, the cutoff score is >11.
The present study used these conservative cutoffs for exclud-
ing other drug use, but for alcohol and cannabis, we elected
to use a lower cutoff of >4 for alcohol and >2 for cannabis,
in light of data suggesting a much higher likelihood of sub-
stance use disorder in the EPP population with these lower
cutoffs.*® For the purposes of this study, the term “misuse”
refers to substance use that is deemed to be clinically signif-
icant or reflects a likely substance use disorder, as deter-
mined by the ASSIST scores. The alcohol and cannabis
ASSIST scores were used to divide patients into 4 groups
for data analysis using the above cutoff scores: (1) no to low-
level cannabis and alcohol misuse (LU, score <4 for alcohol
and <2 for cannabis), (2) moderate to high alcohol misuse
only (AU, score >4 for alcohol), (3) moderate to high can-
nabis misuse only (CU, score >2 for cannabis), and
(4) moderate to high alcohol and cannabis misuse (AU +
CU, score >4 for alcohol and >2 for cannabis). Participants
were excluded if they scored >4 on the ASSIST for any
other substances other than alcohol and cannabis. The

4 groups were modeled as a 4-level categorical variable.
Alcohol and cannabis ASSIST scores were also treated as
independent continuous variables.

Outcome Measures and Patient Characteristics

The primary outcomes include a list of psychotic, depres-
sive, and anxiety symptom severity scores, and social/
occupational functioning, at entry to service. The Positive
and Negative Syndrome Scale (PANSS) score to assess
severity of psychotic symptoms,’' Social and Occupa-
tional Functioning Assessment Scale (SOFAS) to assess
overall functioning independent of symptom severity,”*
the State-Trait Anxiety Inventory (STAI) measuring trait
anxiety and state anxiety’>—using a cutoff score of >40
to signify clinically significant anxiety,>* and the Calgary
Depression Scale for Schizophrenia (CDSS) measuring
depressive symptoms specifically in the context of psy-
chosis**—using a cutoff score of >7 for clinically signif-
icant depression.’® Patient baseline demographics
collected included age at admission, self-identified gen-
der, and clinical diagnosis. All clinical scales were admi-
nistered via face-to-face interviews with the participants
at time of entry into the NSEPP by a masters’-level clin-
ical affiliate and/or the patient’s primary treating
clinician.

Statistical Analysis

Descriptive statistics were reported as count and percentages
for categorical variables, means + standard deviation for
normally distributed continuous variables, and medians and
interquartile ranges for nonnormally distributed continuous
variables. Differences in baseline demographics and out-
come assessment measures were examined using chi-
square test, Kruskal-Wallis test or analysis of variance
(ANOVA), as appropriate (Table 1).

Multivariable linear regression analysis was used to
examine the relationship of the independent continuous
variables alcohol and cannabis to the clinical outcome mea-
sures: SOFAS, STAI state, STAI trait, PANSS positive,
PANSS negative, and PANSS total. A negative binomial
model was used to fit the skewed distribution of the CDSS
data against continuous variables alcohol and cannabis.
Logistic regression models were fit separately to dichoto-
mized CDSS and dichotomized STAI state and trait out-
comes with substance use disorder (SUD) category, age,
and gender as independent predictors. The Tukey—Kramer
multiple comparison adjustment for P values and confi-
dence limits was used for comparisons across SUD groups.
Correlation analysis using Spearman correlations on the
rank ordered outcomes was performed to explore the rela-
tionship between the outcome measures. Results were com-
pared to previous results in existing literature. SAS/STAT
14.3 software version 9.4 (SAS Institute, Cary, NC) was
used for all statistical analysis.
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Table |. Baseline Characteristics of Demographic and Clinical Information.

Characteristic LU (n = 44) AU (n = 33) CU (n = 55) AU + CU (n = 132) P Value
Age, mean (SD) 23.55 (4.76) 25.45 (4.96) 22.74 (4.85) 21.98 (3.55) <0.001%**
Gender: men, % (n) 56.8% (25) 63.6% (21) 90.9% (50) 81.8% (108) <0.00#*
PANSS, mean (SD)

Positive 17.46 (6.14) 15.65 (5.11) 19.85 (7.16) 17.66 (5.48) 0.041*

Negative 16.27 (7.18) 14.19 (5.84) 16.55 (6.77) 15.95 (6.06) 0.490

Total 68.68 (19.08) 63.88 (17.02) 74.25 (19.28) 68.82 (17.82) 0.150
CDSS, % clinically depressed 9% (3/35) 27% (6/22) 21% (8/38) 21% (20/97) 0.300
STAI state, % clinically anxious 49% (20/41) 61% (20/33) 62% (34/55) 57% (74/129) 0.610
STAI trait, % clinically anxious 55% (22/40) 73% (24/33) 65% (36/55) 79% (102/129) 0.019*
SOFAS, mean (SD) 45.27 (12.69) 50.88 (12.57) 41.83 (13.03) 46.23 (12.55) 0.041*

Note. ASSIST = Alcohol, Smoking and Substance Involvement Screening Test; AU = alcohol misuse; AU + CU = alcohol and cannabis misuse; CDSS = The
Calgary Depression Scale for Schizophrenia; CU = cannabis misuse; LU = no to low-level use; PANSS = Positive and Negative Syndrome Scale; SD = standard
deviation; STAI state/trait = The State-Trait Anxiety Inventory state/trait subscales; SOFAS = Social and Occupational Functioning Assessment Scale.

*P < 0.05. *P < .0I.

Total patients between January
2010 and June 2017

(n =384)

» Did not give consent (n = 58)

Y

Patients in Database

(n=326)

Patients excluded (n = 62)
> - Substance misuse other than

alcohol/cannabis (n = 48)
Missing data (n = 14)

v

Total included in analysis

(n=264)

Figure |. Flowchart of participants included in study.

Results
Demographics and Patterns of use

There were 264 patients included in the analysis who met
the inclusion criteria (Figure 1) and with complete demo-
graphic and clinical data at baseline, with an overall mean
age of 22.83 years (range = 15 to 35 years; SD = 4.37; see
Table 1). In this sample, 44/264 (16.7%) were classified as
LU, 33/264 (12.5%) AU, 55/264 (20.8%) CU, and 132/264
(50%) CU + AU.

There was a statistically significant between-group age
difference (P = 0.002), with the AU group having the
oldest average age (25.5 years [SD 5] at entry to

treatment, followed by the LU (23.6 years [SD 4.8]),
CU (22.7 years [SD 4.9]), and CU + AU (22.0 years
[SD 3.6]) groups. Post hoc testing revealed the mean age
for those in the AU group was significantly higher com-
pared to the AU + CU group (a difference of —3.47; 95%
CI, —5.60 to —1.33; P < 0.001) and compared to the
CU group (a difference of —2.71; 95% CI, 0.29 to 5.13;
P = .020). There was also a statistically significant gen-
der difference (P < 0.001), with the highest men-to-
women gender ratio being the CU group (10:1) and the
lowest being the LU group (1.3:1).

Between-group Comparisons

There was a statistically significant between-group dif-
ference (P = 0.041) in positive symptoms with AU
patients having the lowest scores. Post hoc testing
revealed the mean PANSS positive symptoms score for
those in the AU group was 15.65 (95% CI, 13.35 to
17.94) compared to 19.85 (95% CI, 18.01 to 21.69) in
the CU group, for a difference of —4.19 (95% CI, —8.05
to —0.34; P = 0.027). Negative and total PANSS scores
were not different between the 4 groups, with P values
of 0.490 and 0.150, respectively. There were no
between-group differences in CDSS (P = 0.300) or
STAI state scores (P = 0.610). Dichotomized STALI trait
scores were significantly different across SUD groups
(P = 0.019), with the AU + CU group having the high-
est percentage of clinically significant trait anxiety.
Between-group ANOVAs demonstrated a significant
difference in social functioning (P = 0.041), with the
AU group having the highest mean SOFAS score and
the CU group having the lowest. The mean SOFAS
score for those in the AU group was 50.88 (95% CI,
45.99 to 55.78) compared to the CU group, 41.83
(95% CI, 37.93 to 45.73), for a difference of 9.06
(95% CI, 0.83 to 17.28; P = 0.020).
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Table 2. Regression Modeling Data.

Parameter Estimate (SE) P Value
Dependent Variable Alcohol Cannabis Alcohol Cannabis
STAI state, n = 258 0.348 (0.096) —0.0378 (0.075) 0.007 0.895
STAI trait, n = 257 0.253 (0.092) 0.0096 (0.073) <0.001 0.615
PANSS positive, n = 210 —0.0329 (0.049) 0.0122 (0.039) 0.505 0.759
PANSS negative, n = 210 —0.0575 (0.053) 0.00773 (0.042) 0.274 0.854
PANSS total, n = 210 —0.159 (0.151) 0.044 (0.121) 0.291 0.716
SOFAS, n =210 0.255 (0.109) —0.075 (.085) 0.020 0.373
CDSS?, n = 192 0.0069 (0.009) 0.0075 (.007) 0.419 0.307

Note. CDSS = The Calgary Depression Scale for Schizophrenia; PANSS = Positive and Negative Syndrome Scale; STAI state/trait = The State-Trait Anxiety
Inventory state/trait subscales; SE = standard error; SOFAS = Social and Occupational Functioning Assessment Scale.

?Negative binomial regression model.

Predictor Variables: Regression Models

Regression modeling was used to examine associations
between alcohol and cannabis use on the clinical outcome
measures using ASSIST scores for alcohol/cannabis as inde-
pendent variables (Table 2). There was a statistically signif-
icant (P = 0.007) association between alcohol and STAI
state scores, with STAI state increasing by 0.348 for each
increase in alcohol ASSIST score. STAI trait (P < 0.001)
increased by 0.253 per each increase in alcohol ASSIST
score. There was no significant effect of alcohol or cannabis
use on PANSS positive, negative, or total PANSS scores
(Table 2). There was also no statistically significant associ-
ation of cannabis on SOFAS score (P = 0.373) although
alcohol use was associated (P = 0.020) with a 0.255 increase
in SOFAS score per each increase in alcohol ASSIST score.
There was no significant association for alcohol or cannabis
(Wald ¥*> = 1.04, P = 0.307) on CDSS scores.

Further exploration of the STAI trait and state anxiety
measures was performed to look at dichotomized outcomes
for the definition of anxiety. Independent variables included
4 group categorical variables for SUD definition (reference
group = LU), age, and gender. The logistic regression with
clinical STALI trait scores as the outcome showed that SUD
group was a statistically significant predictor (P = 0.020)
while age (P = 0.186) and gender (P = 0.626) were not. The
odds of clinical trait anxiety were 3.173 (95% CI, 1.452 to
6.935) times higher for the AU + CU group compared to the
odds of anxiety trait in the LU group (P = 0.004). There was
no statistically significant association between AU (P =
0.181) or CU (P = 0.351) when compared to LU. Estimate
statements were used to generate linear functions of the
parameters to look at differences in the odds of clinical trait
anxiety in the AU 4 CU versus the other substance use
groups. The odds of clinical trait anxiety was 2.092 (95%
CI, 1.031 to 4.244) greater for the AU 4 CU group compared
to the odds for the CU group (P = 0.041). However, com-
parison of AU + CU to AU was not statistically significant
(P = 0.310). There was no statistically significant associa-
tion between dichotomized STAI state anxiety and the inde-
pendent variables: SUD (P = 0.611), gender (P = 0.925),

and age (P = 0.650). There were no statistically significant
interactions between age or gender with SUD groups, and
the interaction terms were therefore removed.

Correlational Analysis: Clinical Measures

Correlational analysis using Spearman correlations were
completed between clinical/functional outcome measures
(Table 3). Correlations of at least moderate effect size or
greater (» > .6) and with significance of P < 0.01 included
PANSS positive and total scores that were both negatively
associated with social and occupational functioning.

Sensitivity analysis using the original alcohol and cannabis
ASSIST cutoff scores was completed (Table 4). This revealed
that using the original ASSIST cutoff scores, there was still a
significant between-group age difference (P = 0.011) as well
as gender difference (P = 0.003); as well as significant
between group difference in STAI trait scores (P = 0.016).
However, there were no longer between-group differences for
PANSS positive or SOFAS scores.

Discussion

Our results show that studying alcohol use in addition to
cannabis use in EPP is important as alcohol may have sig-
nificant clinical impacts both on its own and in combination
with cannabis in this population. To our knowledge, this is
the first time this relationship has been studied in this detail
in an early psychosis population.

The first observation to note is that the vast majority of
our study sample (83%) misused at least 1 substance at time
of treatment entry, 60% of whom misused both alcohol and
cannabis. Also, of note, is that well over half the patients
(62.5%) misused alcohol. One possible reason for this esti-
mate being higher than previous reported literature*® may be
due to our use of the ASSIST cutoffs as a proxy for alcohol
misuse rather than clinical diagnoses or DSM criteria. Nev-
ertheless, there is evidence to suggest that the cutoff we
employed for alcohol has clinical significance in that indi-
viduals who score >4 have a 5 to 6 times greater chance of
having an AUD.*°
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Table 3. Correlations between Clinical Measures.
Clinical Measures PANSS Positive PANSS Negative PANSS Total CDSS  STAIl State STAI Trait SOFAS
PANSS positive Spearman correlation I 0.371** 0.783** 0.098 0.132 0.006 —0.622%*
Sig. (2-tailed) <0.001 <0.001 0.182 0.260 0.936 <0.001
N 210 210 188 206 206 208
PANSS negative Spearman correlation 1.000 0.761** 0.243*  0.112 —0.020 —0.418**
Sig. (2-tailed) <0.001 0.001 0.110 0.773 <0.001
N 210 188 206 206 208
PANSS total Spearman correlation 1.000 0.268%  0.171* 0.003 —0.686**
Sig. (2-tailed) <0.001 0.014 0.965 <0.001
N 188 206 206 208
CDSS Spearman correlation 1.000 0.440%* 0.538* —0.133
Sig. (2-tailed) <0.001 <0.001 0.070
N 188 188 187
STAI state Spearman correlation | 0.725% —0.079
Sig. (2-tailed) <0.001 0.261
N 257 206
STAI trait Spearman correlation | 0.060
Sig. (2-tailed) 0.394
N 206
SOFAS Spearman correlation |
Sig. (2-tailed)
N 210

Note. CDSS = The Calgary Depression Scale for Schizophrenia; PANSS positive/negative/total = Positive and Negative Syndrome Scale positive/negative/total
subscales; SOFAS = Social and Occupational Functioning Assessment Scale; STAI state/trait = The State-Trait Anxiety Inventory state/trait subscales.
*Correlation is significant at the 0.05 level. **Correlation is significant at the 0.01 level.

Table 4. Sensitivity Analysis: Group Comparisons Using Original ASSIST Cutoff Scores® for Cannabis and Alcohol.

Characteristic LU (n = 93) AU (n = 15) CU (n = 100) AU + CU (n = 56) P Value
Age, mean (SD) 23.8 (4.8) 24.4 (4.4) 2222 (4.4) 21.9 (3.0 0.011*
Gender: men, % (n) 66% (61) 80% (12) 88% (88) 77% (43) 0.003%**
PANSS, mean (SD)

Positive 16.6 (6.1) 19.4 (5.6) 18.7 (6.5) 17.8 (4.7) 0.120

Negative 16.1 (6.8) 15.4 (6.1) 15.7 (6.6) 16.0 (5.6) 0.980

Total 67.0 (19.1) 74.2 (20.3) 70.8 (19.2) 68.8 (15.0) 0.450
CDSS, % clinically depressed 14% (10/69) 25% (3/12) 21% (14/67) 23% (10/44) 0.630
STAI state, % clinically anxious 56% (50/90) 60% (9/15) 55% (54/99) 65% (35/54) 0.630
STAI trait, % clinically anxious 63% (56/89) 80% (12/15) 70% (69/99) 87% (47/54) 0.016*
SOFAS, mean (SD) 46.8 (13.2) 448 (12.2) 43.3 (12.9) 483 (12.1) 0.160

ASSIST = Alcohol, Smoking and Substance Involvement Screening Test; AU = alcohol misuse; AU + CU = alcohol and cannabis misuse; CDSS = The Calgary
Depression Scale for Schizophrenia; CU = cannabis misuse; LU = no to low-level use; PANSS = Positive and Negative Syndrome Scale; SD = standard
deviation; STAI state/trait = The State-Trait Anxiety Inventory state/trait subscales; SOFAS = Social and Occupational Functioning Assessment Scale.

?Groups according to original ASSIST cutoffs: (1) no to low-level cannabis and alcohol misuse (LU, score <I | for alcohol and <4 for cannabis), (2) moderate to
high alcohol misuse only (AU, score >11 for alcohol), (3) moderate to high cannabis misuse only (CU, score >4 for cannabis), and (4) moderate to high
alcohol and cannabis misuse (AU + CU, score >11 for alcohol and >4 for cannabis).

*P < 0.05. *P < 0.01.

The primary results found that AU patients were the old-
est and the 2 cannabis using groups were the youngest which
is consistent with previous literature''-'**7-% although there
are some mixed findings.” Perhaps those who present at a
later age have a preference for alcohol use; or, alcohol may
be masking psychosis symptoms leading to delayed detec-
tion. Alternatively, there is the possibility that alcohol use
could delay the onset of psychosis. This potential protective
effect has been suggested previously although likely reflects
the possibility that alcohol users have better social

adjustment, or more positive social status, prior to the onset
of illness.*®*

Regarding gender, the CU group had the highest ratio
of men to women, whereas the AU group had a signifi-
cantly lower men to women ratio. This gender difference
suggests that EPP patients who are women tend not to
prefer cannabis, while men have a significant preference
for cannabis use (with or without alcohol use); a pattern
also found in the general population. Overall, this data fit
with previous findings in EPP where men are more
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likely to misuse all substances, as well as cannabis in
particular.***!

Interestingly, there was a between-group difference in
severity of positive psychotic symptoms with the AU group
having the lowest severity and the CU group having the
highest. There were no group differences in negative or total
symptoms. These findings should be interpreted with caution
as we did not find a further significant effect using regression
modeling. Nevertheless, the connection between cannabis
use and positive psychotic symptoms has been previously
found**** although this relationship is unclear.***> To our
knowledge, the finding that EPP patients who use alcohol
only may express fewer positive symptoms at entry to care is
novel. Previous literature seems to suggest no significant
association between alcohol and positive psychotic symp-
toms> ¢ although 1 prior study has found that alcohol may
be associated with fewer negative symptoms.** This var-
iation in the literature may be due to differing ways of
measuring alcohol consumption and may also explain
why our findings differ from previous studies. Alterna-
tively, in our study population, it may be that those with
fewer positive symptoms were more adept at acquiring
and using alcohol; a similar interpretation has been made
by Stone et al.** to explain their finding that alcohol was
associated with fewer negative symptoms of psychosis.
However, our smaller sample size for the AU group
(n = 33) also suggests caution in our interpretation and
that these findings should be replicated.

Our findings also revealed that the 2 alcohol using groups
(AU + CU and AU only) had the highest percentage of
clinically significant STAI trait scores, with odds that were
3-fold greater in the AU + CU group compared to LU. The
regression models confirmed and added confidence to this
finding and suggested that alcohol use in particular was sig-
nificantly associated with anxiety as opposed to the cannabis
use. This association has previously been reported and seems
to be even more pronounced the more severe the level of
anxiety.*” This may indicate that patients with higher trait
anxiety tend to use alcohol, which would be in line with the
tension reduction hypothesis.*® Another possibility could be
that alcohol itself exacerbates dispositional anxiety in this
population. In fact, these 2 explanations are not necessarily
mutually exclusive as both processes might be operative in a
cyclical nature, the so called vicious cycle.*’

Social and occupational functioning has generally been
found to be poorer in EPP patients who misuse alcohol or
cannabis.>>° Our findings were not in line with this, and in
fact, we found the opposite, with the highest functioning
group being the pure alcohol misusers. In fact, we also
found trend-level evidence that alcohol may be associated
with higher social functioning via regression modeling
which would support the between-group findings. This
finding, if true, would be unique; however, again, could
be explained by the findings discussed above regarding
better social adjustment among alcohol users in comparison
to nondrug users.*®3’

Another notable negative finding was the lack of asso-
ciation between alcohol misuse and depressive symptoms.
Previous research seems to indicate that alcohol misuse in
EPP populations tends to lead to more depression.”'>% This
is mirrored in the general alcohol misuse literature where
there is clear evidence of a bidirectional connection
between alcohol misuse and depression.”® One possibility
is that our sample size may not have been large enough to
detect differences in depression scores between groups.
Another possibility may be a confounding factor that was
not included in our analyses. For example our sample
excluded affective psychoses, whereas some previous stud-
ies included this group in their population,”'* with the
possibility that a significant mood component may effect
or modulate these results.

Sensitivity analysis using the original ASSIST cutoffs
demonstrated that the group differences in age, gender, and
trait anxiety were likely robust, as they remained significant
regardless of which set of cutoffs were used. However, given
that the group differences for positive psychotic symptoms
and social functioning were no longer significant when the
original ASSIST cutoffs were used, these findings would not
be considered as robust and should be interpreted more cau-
tiously. On the other hand, these findings may also be due to
loss of statistical power to detect differences which may still
exist (higher cutoffs resulting in smaller substance using
groups). It is also noteworthy that using the original ASSIST
cutoffs significantly shifts the number in each of the
4 groups, such that only a very small number (n = 15) remain
in the AU group along with the disappearance of statistical
significance in the aforementioned symptom/functional
domains. Had this study used the original ASSIST cutoffs,
these effects would likely have been missed which in turn
raises questions about how the higher cutoffs for alcohol
specifically are derived as well as the general social accept-
ability of alcohol in comparison with other substances. This
is particularly timely in light of recent evidence that chal-
lenges the conventional wisdom that there are “safe”
amounts of alcohol to consume.”*

The correlation analyses confirmed a number of associa-
tions that have previously been described in the literature;
however, only 2 correlations reached a moderate effect size.
Namely the worse the psychotic symptomatology (positive
symptoms and total symptoms), the worse the ability to
function. The association between psychosis and social/
occupational functioning is well established, and there is
evidence that functional deficits can be detected even before
the onset of illness.”> Although this correlational analysis
was limited, the data that we gathered are in line with other
EPP study populations in the literature.

The primary limitation of the present study is that it is
retrospective and cross-sectional in nature, thereby limiting
any causal interpretation or temporal prediction. A prospec-
tive study design would be preferred, ideally starting prior to
the onset of illness and following participants up over the
course of the illness and its treatment. This would allow for
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better interpretation of what seems to be a complex relation-
ship between alcohol and cannabis use, alone and in combi-
nation, with the onset of and course of psychotic illness.
Also, of note, we did not examine other commonly used
substances in this populations (e.g., tobacco) as well as less
commonly used but clinically concerning substances (e.g.,
stimulants), which would also be important to address in
future work. In addition, there may be confounding factors
that may affect some of our findings such as premorbid
adjustment. Although this was outside of the scope of this
study, it may limit the interpretation of these results and
should be considered in future research. Another potential
limitation is that we employed ASSIST scoring as a proxy
for harmful substance use as opposed to diagnostic criteria.
This, along with the fact that our data were not collected with
another structured clinical interview tool, makes it difficult
to directly compare our findings to some of the previous
literature. However, with a general movement away from
strict categorical designations in psychiatry,’®>’ this may
prove to be a strength moving forward. It also allows for the
analysis of the data along a spectrum of substance use sever-
ity, as employed by our regression analyses, which can
demonstrate dose-response relationships, as well as to help
isolate the differential effect that various substances may be
having on a given outcome variable.

Future studies examining the impacts of substance use in
EPP would benefit from longitudinal designs as previously
mentioned. Another consideration would be to include neu-
robiological measures. Numerous neuroimaging studies
have demonstrated measurable changes that occur in the
context of cannabis use®® in this population; however, evi-
dence is limited when it comes to brain changes associated
with alcohol use (or combined alcohol/cannabis use) in EPP.
Collection of this data and connecting it with clinical find-
ings would allow for a richer understanding of the relation-
ship between substance use and psychosis and ultimately
may lead to novel treatment targets that may promote recov-
ery in this patient population. In addition, given that canna-
bis use was recently legalized in Canada (following the
collection of this data), it would be interesting to reexamine
the patterns of use and clinical outcomes in this population to
see whether there are measurable changes postlegalization.

Conclusion

In conclusion, we showed that at time of entry into an early
psychosis program, alcohol misuse was associated with hav-
ing an older age at entry, having more dispositional anxiety
symptoms, and having better social functioning. Patients
using cannabis on the other hand tended to be men, tended
to be younger, and had more positive symptoms of psycho-
sis. The group with combined alcohol and cannabis use was
generally intermediate in the outcomes measured other than
trait anxiety where our analyses suggested the possibility
that there may be additive effects between the 2 substances.
These findings help better characterize the complex clinical

presentations of patients with comorbid substance use and
EPP. This data also underscore the possibility that alcohol
may be an important confounding factor in previous studies
that tend to focus primarily on the impact of cannabis in
psychotic disorders and hopefully will highlight the impor-
tance of including alcohol use (and ideally all substances) in
addition to cannabis use as significant clinical variables to
consider in future treatment and research.
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