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Abstract

Purpose To determine the prevalence of substance use disorders (SUDs) in patients with schizophrenia in a sample from
South Africa and compare the clinical and demographic correlates in those with and without co-occurring SUDs.
Methods Patients with schizophrenia were interviewed using the Xhosa version SCID-I for DSM-IV. We used logistic
regression to determine the predictors of SUDs.

Results In the total sample of 1420 participants, SUDs occurred in 47.8%, with the most prevalent SUD being cannabis use
disorders (39.6%), followed by alcohol (20.5%), methaqualone (6.2%), methamphetamine (4.8%) and other SUDs (cocaine,
ecstasy, opioids, 0.6%). Polydrug use occurred in 40%, abuse occurred in 13.5%, and 39.6% had at least one substance
dependence diagnosis. Significant predictors of any SUD were younger age (41-55 vs. 21-30: OR=0.7, 95% CI=0.5-0.9),
male sex (OR=8.6, 95% CI=5.1-14.6), inpatient status (OR=1.7, 95% CI=1.3-2.1), post-traumatic stress symptoms
(OR=4.6,95% CI=1.6-13.3), legal (OR=3.4, 95% CI=2.0-5.5) and economic problems (OR=1.4, 95% CI=1.0-2.0).
Methamphetamine use disorders occurred significantly less often in the Eastern compared to the Western Cape provinces.
Inpatient status and higher levels of prior admissions were significantly associated with cannabis and methamphetamine
use disorders. Post-traumatic stress symptoms were significantly associated with alcohol use disorders. Anxiety disorders
were associated with other SUDs.

Conclusion SUDs occurred in almost half of the sample. It is important for clinicians to identify the presence of SUDs as
their presence is associated with characteristics, such as male sex, younger age, inpatient status, more prior hospitalisations,
legal and economic problems, PTSD symptoms and anxiety.
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are the diagnostic method used, male sex, stage of illness
(e.g. first episode versus more established illness, inpatient
vs. outpatient status) and age with higher rates of cannabis
use in younger patients. In contrast, alcohol use disorders
occur more frequently in older age groups [7]. Importantly,
in these and other systematic reviews, geographic region
has been shown to significantly influence the prevalence
rate of alcohol, cannabis and amphetamine use disorders
[8].

Literature has also examined additional comorbid condi-
tions in relation to SUD in SZ. While some studies show no
association between depressive symptoms and SUD in SZ
[9, 10], others have shown elevated depressive symptoms
[11-14], and corresponding risky behaviours, such as sui-
cidality [9, 15]. Further anxiety symptoms, such as panic
attacks and post-traumatic stress symptoms, have been found
to be elevated in patients with SZ and SUDs is some studies
[16, 17], while other studies have found no such associations
[18, 19]. Similarly, studies have yielded varying results of
risky and impulse behaviours, such as criminal involvement,
and consequent legal problems. Some studies have found
these to be elevated in people with SZ and co-occurring
disorders [3, 15, 20]. In studies examining DSM-IV axis IV
psychosocial problems, people with psychotic disorder were
found to have elevated rates of problems with the primary
support group, housing, educational and legal problems,
although studies examining SZ spectrum disorder in par-
ticular only found significantly elevated rates of housing and
access to healthcare problems [21, 22].

Within the South African context, there are few studies
examining the prevalence and correlates of substance use
disorder in adults with psychotic disorders and none exam-
ining the relationship between SUD and SZ in particular
[23-27]. In turn, these studies have not used structured diag-
nostic instruments. Diagnoses of SUDs and other psychiatric
comorbidities are improved using semi-structured interviews
that make use of multiple sources of information and face-to-
face clinical interviewing to validate clinical diagnoses. The
SCID-I is such an instrument and has demonstrated good
reliability in the diagnosis of substance use disorders [28].
To improve cross-cultural validity, this instrument has been
translated into several languages worldwide [29]. In this sec-
ondary data analysis of an existing larger study investigating
the genomics of SZ in Xhosa people from South Africa, we
aimed to determine the prevalence and distribution of SUDs
as well as associated clinical and demographic features. The
study utilised the Xhosa language version of the SCID-I in
a homogeneous sample of Xhosa speaking patients with a
well-established history of SZ spectrum disorders (SZ or
schizoaffective disorder) and measured correlates of SUDs
that included mood and anxiety symptoms and disorders,
risky behaviours, such as suicidality and criminal involve-
ment, as well as other psychosocial problems.
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Methods
Design, sample and setting

This study is a secondary data analysis based on data col-
lected for a case—control study. Participants included cases
from an existing larger case—control study investigating the
Genomics of SZ in the South African Xhosa Population
(SAX study) [30, 31]. Xhosa speaking people are one of
the largest black African groups in South Africa and mainly
live in the country’s Western and Eastern Cape regions [32].
During the era in South African history characterized by the
rule of the Apartheid government, the Xhosa community fell
within the group of racially segregated and oppressed South
Africans institutionally discriminated against. Consequently,
this group has had restricted access to healthcare, education
and employment opportunities; a legacy that 20 years after
the introduction of democracy in South Africa, continues
to perpetuate gross inequalities between population groups
[33]. Members of the Xhosa community diagnosed with
schizophrenia are a small minority within this larger com-
munity. The SAX study involved a collaboration between
a number of Universities in the United States and South
Africa, funded by the National Institutes of Mental Health
and was a member of the Human Heritability and Health in
Africa consortium (www.h3africa.org). This study aimed to
recruit over 2800 participants (1400 cases and 1400 matched
controls) over 5 years and started recruitment in 2013 across
various psychiatric treatment settings including community
mental health clinics and psychiatric hospitals in two South
African provinces (Western and Eastern Cape). Eligible par-
ticipants self-identified with a Xhosa ethnic background and
were IsiXhosa speaking, aged 21-60 years, had a suspected
diagnosis of SZ or schizoaffective disorder with duration
of illness of at least 2 years and the ability to give informed
consent to the genomics study. Controls were participants
without a psychotic disorder but were excluded in this analy-
sis which focuses on SZ spectrum cases with and without
co-occurring SUDs. Participants were volunteers who were
approached by study staff attending community psychiatry
clinics and admitted to inpatient psychiatric treatment units.
In addition, mental health practitioners (psychiatric nurses
and psychiatrists) referred suitable cases. The final sample
consisted of 1420 cases with schizophrenia or schizoaffec-
tive disorder.

Measures and procedures
Demographics, diagnoses and related clinical character-

istics were collected using the overview section of the
SCID-I [28]. Demographic variables included age, sex,
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marital status, education level, employment, recruitment
area, i.e. Western Cape or Eastern Cape provinces, inpa-
tient or outpatient status. The diagnoses of substance use
disorders (abuse or dependence) were determined using
Module E of the Structured Clinical Interview for DSM-IV
(SCID-I). In addition, the diagnoses of SZ or schizoaffec-
tive disorder were confirmed using the SCID-I modules
A, B, C, and D. From module A of the SCID-I, we coded
the presence of any current (past month) major depres-
sive episode (MDE) as well as the presence of any cur-
rent (past month) threshold or sub-threshold depressive
symptoms defined as the presence of depressed mood or
anhedonia, the minimum entry requirements for any mood
episode in the SCID-I. We coded suicidality (current) as
a separate variable. Using Module F of the SCID-I, we
assessed anxiety symptoms (panic, agoraphobia without
a history of panic, specific phobia, social phobia, gener-
alised anxiety), post-traumatic stress and obsessive—com-
pulsive disorder symptoms. For anxiety, post-traumatic
and obsessive—compulsive symptoms, in addition to cod-
ing syndrome level disorders, we coded the presence of
any sub-threshold or threshold symptoms that fell short of
meeting criteria for a clinical disorder. The number of life-
time hospitalizations was categorized into three categories
(none, <2,>3 hospitalisations) (Table 2).

Psychosocial and environmental problems which form
part of Axis IV of the DSM-IV-TR were also systemati-
cally recorded in this study. Axis IV psychosocial prob-
lems were recorded under a number of headings with
paired descriptors, and included:

“Problems with primary support group” (including
death of family member, health problems in family,
disruption of family by separation, divorce, or estrange-
ment, removal from the home, remarriage of parent,
sexual or physical abuse, parental overprotection,
neglect of child, inadequate discipline, discord with
siblings, birth of a sibling);

“Problems related to the social environment” (including
death or loss of a friend; inadequate social support; liv-
ing alone; difficulty with acculturation; discrimination;
adjustment to life-cycle transition, such as retirement);
“Educational problems” (illiteracy, academic problems,
discord with teachers or classmates, inadequate school
environment),

“Occupational problems” (unemployment, threat of job
loss, stressful work schedule, difficult work conditions,
job dissatisfaction, job change, discord with boss or co-
workers);

“Housing problems” (homelessness, inadequate hous-
ing, unsafe neighbourhood, discord with neighbours or
landlord);

“Economic problems” (extreme poverty, inadequate
finances, insufficient welfare support); “problems with
access to health care” (inadequate health care services,
transportation to health care facilities unavailable, inad-
equate health insurance);

“Problems related to interaction with the legal system/
crime” (arrest, incarceration, litigation, victim of crime)
and,

“Other psychosocial and environmental problems” (expo-
sure to disasters, war, other hostilities, discord with non-
family caregivers, such as counsellor, social worker, or
physician; unavailability of social service agencies).

Global functioning was assessed by means of the Global
Assessment of Functioning Scale (GAF scale), which
assesses functioning on a 100-point scale [34].

Participants were interviewed by bilingual (isiXhosa and
English speaking) psychiatric research assistants (a psychia-
trist, a research fellow in psychiatry and psychiatric nurses)
with extensive experience in working with patients with
serious mental illness. In addition, research staff underwent
extensive training in structured clinical interviewing (that
included scoring of GAF scale) and participated in weekly
supervision and inter-rater reliability meetings to discuss
diagnostic issues. Training and supervision were conducted
by a senior psychiatrist (HT) a doctorate level medical prac-
titioner (GS) and a psychologist (MC).

The SCID-I was translated into isiXhosa in accordance
with guidelines recommended by the World Health Organi-
zation [35]. The translation design included a forward and
back-translation approach where materials were first trans-
lated into isiXhosa by a group of 5 first language isiXhosa
speaking, experienced mental health practitioners, and then
back-translated by an independent isiXhosa speaking psy-
chiatrist. Initial translations were piloted and compared to
the SCID by a native English-speaking researcher and then
improved through an iterative process. Where there were dis-
crepancies in the translation, these were discussed in group
meetings, and consensus was reached on the final transla-
tion. Inter-rater reliability obtained on a smaller sample of
participants (N=22) was substantial for the principle psy-
chotic disorder diagnosis (kappa=0.74, p <0.001). Simi-
larly, for the SCID-I DSM-IV substance use disorder (abuse
or dependence) diagnoses, inter-rater reliability ranged from
substantial to near perfect (any SUD, kappa=0.82; alcohol
use disorder, kappa=0.84, p <0.001; cannabis use disor-
der, kappa=0.85, p <0.001, methamphetamine use disor-
der, kappa=0.71, p<0.001). Typical SCID-I interviews
lasted 1.5-4.5 h. In addition to the patient interview, addi-
tional information was considered in the diagnostic process
from referral notes, including urine drug tests conducted
on hospital admissions where available, past and current
clinical records, interviews with other members of the
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multidisciplinary teams and information from family mem-
bers or other associates of the patients.

Ethics

All participants gave written informed consent to participate
in the study. The consent procedure included the administra-
tion of the University of California, San Diego Brief Assess-
ment of Capacity to Consent Questionnaire (UBACC) [36].
This instrument was used to screen for decisional capacity
and improve the understating of study elements during the
consent process [30]. The study was approved by the Uni-
versity of Cape Town Human Research Ethics Committee,
The Walter Sisulu University Research Ethics and Biosafety
Committee, The Rhodes University Ethical Standards Com-
mittee, The Columbia University Internal Review Board and
the University of Washington Institutional Review Board.

Statistical analysis

We calculated the 95% confidence intervals of the various
SUD prevalence’s using the normal approximation of the
binomial distribution. We constructed six separate dichoto-
mous dependent variables denoting the presence or absence
of any lifetime, alcohol, cannabis, methaqualone, metham-
phetamine and other drug (cocaine and hallucinogens) SUDs
(abuse or dependence). For the association between SUDs
and demographic and clinical variables, we first conducted
bivariate logistic regression analyses for each dependent
variable separately onto each of the different independ-
ent demographic and clinical predictor variables. We then
constructed multivariable logistic regression models with
the dependent variables and the various SUDs (any SUDS,
alcohol, cannabis, methamphetamine, methaqualone, and
other drug use disorders) and entered independent variables
(including other co-occurring SUDs) that were significant
in the bivariate analyses at a p <0.10 level into the final
models. We inspected models for multi-collinearity using
variance inflation and tolerance measures and removed
redundant and collinear variables to obtain parsimonious
models. There were some variables with missing data in the
final dataset (percentage of missing data: marital status 10%,
education level 1.1%, employment status 22.8%, treatment
setting 0.14%; number of hospitalizations 11.1%, GAF score
16.2%). (See Tables 1 and 2) To handle missing at random
(MAR) data, multiple imputation models with chained equa-
tions (MICE) were constructed utilising variables selected
for final models including auxiliary variables, to derive
20 imputed datasets with estimation models from which
parameter estimates were then pooled using Rubin’s rules
[37]. We report the associations between independent vari-
ables and dependent (SUD) variables as adjusted odds ratios
(ORs) with their 95% confidence intervals. All analyses were
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Table 1 Sample sociodemographic characteristics (N =1420)

N (%)

Age (years)

21-30 454 (31.9)

31-40 474 (33.4)

41-55 492 (34.7)
Sex

Female 174 (12.3)

Male 1246 87.7)
Marital status®

Never married 1087 (85.1)

Married or cohabiting 107 (8.4)

Previously married 84 (6.5)
Education (years)®

<7 453 (32.4)

8-11 697 (49.6)

12 142 (10.1)

>12 112 (7.9)
Employment®

No 1028 (93.9)

Yes 67 6.1)
Recruitment locality

Western Cape province 601 (42.3)

Eastern Cape province 819 (57.7)
Treatment setting®

Outpatients 449 3L7

Inpatients 969 (68.3)

*Missing data for marital status: n= 142, education: n=16, employ-
ment status: n=2325, treatment setting: n=2

two-tailed and considered significant at the 5% level. We
used Stata version 16 for Windows for all analyses [38].

Results
Sample characteristics

The total sample consisted of 1420 participants. The mean
age was 36.2 years (SD=9.2), and the majority of the sam-
ple were male (87.7%). Tables 1 and 2 present the sample
demographics and clinical characteristics. The majority of
the sample were never married, had less than 12 years of
education and were unemployed. Over half resided in the
Eastern Cape Province, and two-thirds were inpatients. The
majority had SZ, and only a small group were diagnosed
with schizoaffective disorder. The occurrence of past month
depressive symptoms and MDE was very low as were the
presence of suicidal ideation, plans or attempts. Lifetime
anxiety, OCD and PTSD occurred infrequently, with the
most common disorder being PTSD and PTSD symptom:s.
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Table 2 Sample clinical characteristics (N=1420)

N (%)

Diagnosis

Schizophrenia 1385 (97.5)

Schizoaffective disorder 35 2.5)
Lifetime MDE 23 (1.6)
Current MDE symptoms 24 (1.7)
Suicidality (past month/current)

No suicidality 1409 (99.2)

Ideation or plans 9 (0.6)

Attempt 2 (0.1)
Lifetime anxiety disorders® 14 0.9
Lifetime anxiety symptoms® 17 (1.2)
Lifetime OCD 1 0.1)
Lifetime PTSD 18 1.2)
Lifetime PTSD symptoms 23 (1.6)
Axis IV Psychosocial problems

Primary social support group 81 5.7

Social environment 59 4.1)

Education 732 (51.5)

Housing 260 (18.3)

Economic 595 41.9)

Access to healthcare 22 (1.5)

Legal/criminal involvement 108 (7.6)

Other 58 4.0)
Number of axis IV problems

None 587 (41.3)

<2 208 14.7)

>3 625 (44.0)
Number of hospitalisations’

None 65 5.2)

<2 427 (33.8)

>3 770 (61.0)
GAF Score'

Mean (sd) 56.7 (15.3)

MDE major depressive episode, OCD obsessive compulsive disor-
der, PTSD post-traumatic stress disorder, GAF Global Assessment of
Functioning Scale

Lifetime anxiety disorders: panic disorder, agoraphobia without a
history of panic, specific phobia, social phobia, generalised anxiety
disorder

PLifetime anxiety symptoms falling short of diagnostic threshold of
any following: panic disorder, agoraphobia without a history of panic,
specific phobia, social phobia, generalised anxiety disorder

"Missing data: number of hospitalisations: n=158, GAF score:
n=230

Problems with education and economic problems occurred
in almost half the sample, followed by problems with hous-
ing. Other psychosocial problems occurred at lower levels.
More than half the sample had a history of at least one axis
IV psychosocial problem and almost all participants have

had at least one hospital admission. The average GAF score
(Global Assessment of Functioning) was in the moderate
symptom level and functional impairment range.

Prevalence, patterns and distribution of substance
use disorders

Of the 1420 participants, the prevalence of any SUD was
47.8% (95% CI1=45.1-50.4%). The most prevalent SUD
was cannabis use disorders (39.6%, 95% CI=37.1-42.2%),
followed by alcohol use disorders (20.5%, 95%
CI=18.4-22.7%), and methaqualone use disorders (seda-
tive—hypnotic) (6.2%, 95% CI=5.0-7.6%). Methampheta-
mine use disorders occurred much less frequently (4.8%,
95% C1=3.8-6.1%) as did other SUDs (hallucinogens,
cocaine and opioids) (0.6%, 95% CI=0.2-1.1%). Of all par-
ticipants with SUDs, 40.1% used two or more substances,
13.5% had a diagnosis of substance abuse and 39.1% a
diagnosis of substance dependence. Participants who used
cannabis had significantly increased odds of also using
alcohol, methaqualone and methamphetamine. In turn can-
nabis, methamphetamine and methaqualone often occurred
together and using one of these substances was associated
with significantly increased odds for using any of the other
(Table 3).

Demographic and clinical correlates of substance
use disorders

After adjustment for demographic and clinical covari-
ates in multivariable logistic regression models, some
variables remained significantly associated with SUDs
(Tables 4 and 5). For any SUD, there was a significant
association with younger age, male sex, inpatient status,
lifetime PTSD symptoms, economic problems and legal or
criminal involvement. For alcohol use disorders, male sex
and PTSD symptoms were significant in the final models.
In turn, younger age, male sex, inpatient status, legal/
criminal involvement and having had three or more prior
hospitalisations had significant positive associations with
having a cannabis use disorder in the adjusted analyses.
Younger age had a significant positive association with
methaqualone use disorder, whereas having a methaqua-
lone use disorder was significantly less likely if living in
the Eastern Cape compared to the Western Cape. Simi-
larly, having a methamphetamine use disorder was also
significantly less likely for those residing in the Eastern
Cape than the Western Cape, but significantly more likely
with younger age and having inpatient status. Having a
diagnosis of schizoaffective disorder, a lifetime anxiety
disorder diagnosis and at least 1-2 prior hospitalisations
had significantly increased odds of having “other SUDs”
diagnosis (i.e. cocaine, hallucinogens, and opioids). In the
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1420)

Table 3 Patterns and relationship between substance use disorders (N
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0.13)

Adjusted OR

Other (R?

0.17)

95% CI

Methamphetamine (R?

0.22)

Metaqualone (R?

0.09)

Cannabis (R?

0.06)

Alcohol (R?

SUD

95% CI

Adjusted OR

95% CI Adjusted OR 95% CI Adjusted OR 95% CI

Adjusted OR

(0.5-7.2)

1.8
2.5
5.0%
32

(1.1-3.1)
(1.8-6.3)
(4.1-13.0)

1.8%

(1.0-2.7)
(4.6-17.0)

1.7*

(2.3-4.1)

Alcohol

(0.4-14.0)
(1.0-24.4)
(0.6-16.4)

3 4wk

(2.44.2)

3 ek
1.5
1.7
1.6

Cannabis

7.3

(4.4-16.5)
(1.6-5.8)

8.5

(0.9-2.5)

Metaqualone

(4.1-13.2)
(1.0-26.1)

7 3w
5.0

ERE

2.3

(1.0-2.9)
(0.4-6.4)

Methamphetamine

Other

(0.6-16.4)

3.1

(0.4-14.3)

Each substance in columns adjusted for the effects of all other substances

R2

general coefficient of determination, (McFadden’s R?)

SUD substance use disorders

w0k < 0,001, #p <0.01, *p <0.05

multivariable models in Tables 4 and 5, after adjustment
for demographic and clinical variables and other SUDs,
the associations between the various SUDs (alcohol,
cannabis, methaqualone, methamphetamine and others)
remained significant.

Discussion
Main findings and comparison with other studies

Our study has yielded several important findings and is the
first study in South Africa to examine SUDs in SZ using
a validated and rigorous diagnostic instrument (SCID-I),
translated into the Xhosa language. First, in a sample of
Xhosa speaking patients with an established diagnosis of SZ,
as expected, we found a high lifetime prevalence (47.8%) of
any SUD. Second, we found the most prevalent SUDs were
cannabis use disorders, followed by alcohol use disorders,
methaqualone use disorders, but with methamphetamine use
disorder having a relatively low prevalence (4.8%). Third,
substance dependence was more common than substance
abuse. Fourth, correlates of SUDs included, age, sex, inpa-
tient status, geographical regions, PTSD and anxiety symp-
toms and frequency of inpatient admissions. Each of these
findings is elaborated below drawing comparisons with pre-
vious literature.

Our prevalence estimate of 47.8% of any SUD cor-
responds with findings from previous local and interna-
tional cross-sectional studies that typically find about half
of patients with SZ have a SUD [3, 27]. Weich et al., who
studied sample of both first episode and patients with more
established severe mental illness from the Western Cape,
and included a heterogenous group in terms of race and
diagnosis and found a rate of any SUD of 51%, similar rates
of cannabis and alcohol use to our sample, but with higher
rates of methamphetamine use [27]. In turn, two studies in
patients with a first-episode psychosis from the Eastern Cape
and Kwa-Zulu Natal and found substantially higher rates
of cannabis, alcohol and methamphetamine usage [24, 39].
These studies differed from ours in that they studied first-
episode psychosis of various aetiologies, included heterog-
enous racial groupings, excluded established schizophrenia
and did not use validated diagnostic instruments to measure
substance use and only recorded substance use as opposed
to abuse or dependence. These and our finding of high SUD
prevalence in SZ population are in contrast to those from a
nationally representative South African general population
sample that found any substance use disorder in only 13.3%,
with alcohol use disorders to be the most prevalent substance
used (abuse 4.5% and dependence 1.2%), followed drug
abuse (3.9%) and drug dependence (0.6%) [40]. Reasons
for higher SUD prevalence in schizophrenia are severalfold,
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Table 4 Adjusted demographic and clinical associations with any, alcohol and cannabis use disorders (N=1420)
Any SUD Alcohol Cannabis
Adjusted OR 95% CI Adjusted OR 95% C1 Adjusted OR 95% CI

Age

21-30 1 (ref) - - 1 (ref)

31-40 0.8 (0.6-1.0) - - 0.9 0.6-1.2)

41-55 0.7%%* (0.5-0.9) - - 0.6%* (0.4-0.8)
Sex male: female 8.6 ** (5.1-14.6) 2.7%% (1.4-5.3) 10.3%%* (4.9-21.5)
Marital status

Never married 1 (ref) 1 (ref) 1 (ref)

Married or cohabiting 0.7 (0.5-1.2) 1.4 (0.9-2.4) 0.7 0.4-1.1)

Previously married 0.9 (0.5-1.5) 0.7 (0.3-1.3) 1.0 (0.6-1.8)
Setting (inpatient vs. outpatient) 1.7%%% (1.3-2.1) 1.1 (0.8-1.5) 1.6%%* (1.3-2.2)
Diagnosis

Schizophrenia - - 1 (ref) - -

Schizoaffective - - 1.7 (0.8-3.7) - -
Lifetime PTSD symptoms 4.6%* (1.6-13.3) 5.8%%* (2.3-14.8) - -
Axis IV psychosocial problems

Primary social support group 1.5 (0.8-2.7) 1.5 (0.9-2.7) - -

Social environment 0.9 (0.5-1.8) - - 1.1 (0.6-2.0)

Education 1.1 (0.7-1.6) - - 1.0 (0.6-1.6)

Occupation 0.8 (0.5-1.3) - - 1.2 (0.7-2.0)

Economic 1.4% (1.0-2.0) 1.0 (0.7-1.3) 1.2 (0.8-1.6)

Legal/criminal involvement 3.4k (2.0-5.5) 1.1 (0.7-1.7) 2.2%% (1.4-3.4)
Number of hospitalisations

None - - - - 1 (ref)

<2 - - - - 1.3 (0.7-2.5)

>3 - - - - 2.2% (1.1-4.1)

Multiple imputation models, utilisation all cases observed (n = 1420)

Onmitted variables did not reach significance at p <0.10 in bivariate analysis, and were not entered models

All models adjusted for other co-occurring substance use disorders
***p <0.001, **p <0.01, *p <0.05

and may include increased risk for developing psychosis in
substance users (substance induced theories), alleviation of
dysphoria associated with SZ (self-medication theory) and
common risk factors theories, such as common underlying
genetic and environmental (i.e. trauma and stress) risk fac-
tors, for SUDs and SZ [41].

In turn, our findings are corroborated by meta-analyses
of prevalence studies of SUDs in SZ, that have found that
the most prevalent SUD is cannabis use disorders, although
our prevalence of 39.6% is somewhat higher than the pooled
prevalence of 27% from one meta-analysis [5]. Several theo-
ries have been proposed to explain the high co-occurrence
between cannabis and schizophrenia. Whilst prospective
studies have demonstrated an association between cannabis
use in adolescence and the development of schizophrenia
[42], some studies have shown that people with schizophre-
nia use cannabis to self-medicate, to “arrange thoughts” and
“to decrease hallucinations and suspiciousness” [43]. We

could speculate that in our sample of patients with well-
established schizophrenia, for some patients, this may also
be the case. Our finding of a significant association between
inpatients status and cannabis use, and the fact that two-
thirds of our sample consisted of inpatients, may also explain
the high prevalence of cannabis use in our sample. We found
a prevalence of 20% for alcohol use disorders in our sample,
a rate similar to pooled prevalence rates from one meta-
analysis (20%) [4].

In our sample, a diagnosis of dependence was more com-
mon compared to a diagnosis of abuse, which is the opposite
found in a general community South African sample and
other studies in the international literature [40]. However,
our results are similar to the findings of some meta-anal-
yses of SUDs in SZ, which have also found higher levels
of dependence compared to abuse for cannabis and alcohol
use disorders [4, 5]. Other meta-analyses have found similar
rates for abuse and dependence in SZ [8]. As dependence
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Table 5 Adjusted demographic and clinical associations with methaqualone, methamphetamine and other substance use disorders. (N=1420)

Methaqualone Methamphetamine Other*
Adjusted OR 95% CI Adjusted OR 95% CI Adjusted OR 95% CI

Age

21-30 1 (ref) 1 (ref) - -

31-40 0.8 (0.4-1.3) 0.3 (0.1-0.6) - -

41-55 0.4* (0.2-0.9) 0.1%* (0.0-0.5) - -
Sex male: female 2.6 (0.3-20.1) 8.1 (0.5-141.6) - -
Marital status

Never married 1 (ref) 1 (ref) - -

Married or cohabiting 0.4 0.1-2.1) 0.9 (0.2—4.5) - -

Previously married 0.7 (0.2-3.1) 0.5 0.14.1) - -
Education (years)

<7 - - 1 (ref) - -

8-11 - - 1.5 (0.7-3.1) - -

12 - - 0.8 (0.2-2.6) - -

>12 - - 0.9 (0.3-3.3) - -
Employed - - 22 (0.8-6.2) 3.1 (0.7-14.4)
Eastern vs. Western Cape 0.5% (0.3-0.9) 0. 1%%* (0.1-0.3) 0.4 (0.1-1.9)
Setting (inpatient vs. outpatient) - - 3.6%* (1.7-17.8) - -
Diagnosis

Schizophrenia - - - - 1 (ref)

Schizoaffective - - - - 11.8%* (2.3-61.0)
Suicidality (current)

No suicidality 1 (ref)

Ideation or plans 1.2 (0.0-39.9)

Attempt 0.1 (0.0-5.0)
Lifetime anxiety disorders 9.9* (1.3-76.7)
Lifetime OCD 21.8 (0.6-836.8)
Lifetime PTSD symptoms - - 1.4 (0.3-6.6) - -
Axis IV psychosocial problems

Primary social support group - - - - - -

Social environment - - 1.3 (0.5-3.6) - -

Education 1.3 (0.5-3.2) - - - -

Housing - - 1.0 (0.5-2.2) - -

Occupation 14 (0.5-3.6) - - - -

Economic 1.0 (0.6-1.9) 1.1 0.6-2.1) - -

Occupation - - - -

Legal/criminal involvement 1.5 (0.8-3.1) - - - -
Number of hospitalisations

None - - - - 1 (ref)

<2 - - - - 4.9% (1.1-22.8)

>3 - - - - 1.0 (0.2-5.6)

Multiple imputation models, utilisation all cases observed (n=1420)

Onmitted variables did not reach significance at p <0.10 in bivariate analysis and were not entered into models

2All models, except “Other” SUD adjusted for other co-occurring substance use disorders. “Other” SUDs not adjusted due to multi-collinearity
***p <0.001, **p <0.01, *p <0.05

criteria in DSM-IV includes “continued use despite havinga  score more frequently on this item as they may be more
psychological problems that is likely to have been caused or ~ vulnerable and sensitive to the effects of substances on their
exacerbated by the substance used”, it may be that patients ~ mental health (including symptoms of psychosis).
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Polydrug use (2 or more substances) occurred in 40% of
those who had a SUD, and “other substance use disorders”
occurred in less than 1% of patients. There was a signifi-
cant association between having a methamphetamine use
disorder and cannabis use disorder, similar to findings
from extant literature [44]. Interestingly, there was an even
stronger significant association between having cannabis
or methamphetamine use disorder and a methaqualone
(sedative hypnotic) use disorder.

Consistent with meta-analyses of prevalence studies, we
found a strong association between male sex and any SUD
[3-6, 27, 45]. This association held across most multivari-
able models for different substances. Consistent with other
studies, we found significant associations with younger
age and SUDs, with the exception of alcohol use disorders
which, similar to findings from meta-analyses, typically
occur more equally spread across age groups, with high
prevalence in older groups [4-6, 15].

We found that patients from the Eastern Cape Province
were significantly less likely to use methamphetamines
or methaqualone, perhaps due to the fact that metham-
phetamine use is currently particularly prevalent to the
Western Cape [46]. This is echoed in the international
literature with meta-analyses showing significant differ-
ences between geographic regions (i.e. USA and Australia
vs. Europe and UK) and stimulant use prevalence among
patients with psychotic disorders [6]. As the Western Cape
sample was from the densely urbanized Cape Town com-
pared to the less urbanized Eastern Cape, urbanization
and associated social circumstances, such as the drug and
gang culture in certain urbanized neighbourhoods, with
rife and easy access to methamphetamines, may have also
contributed to the higher rates of methamphetamine and
methaqualone use seen in the Western Cape [47, 48]. The
fact that in the total sample methamphetamine use disor-
ders occurred in a somewhat lower rate of 4.7%, less than
half of that found in meta-analyses of prevalence studies
of amphetamines [6], may also be as a result of the fact
that over half of our samples are from the lower urbanized
Eastern Cape Province.

Moreover, there was a significant association with being
an inpatient as opposed to an outpatient and a having any
SUD, cannabis use disorder and methamphetamine use dis-
orders, which perhaps reflects the illness severity of those
people with a dual diagnosis. Of note, participants with can-
nabis use disorders had significant higher odds of having
three of more compared to no prior hospitalisations. In one
meta-analysis, cannabis use disorders were more prevalent
among inpatients (31.3% vs. 25.2%), but this difference did
not reach statistical significance [5]. Similarly, in studies
with hospitalised patients, there was a significantly higher
prevalence of stimulant use disorders (cocaine and ampheta-
mines) compared to studies with community samples [6].

For diagnosis, we found a positive association with hav-
ing a schizoaffective disorder and a diagnosis of other SUDs
(cocaine, ecstasy and heroin). Interestingly, in one meta-
analysis of prevalence studies (that included a high number
of studies with cocaine, ecstasy and mixed stimulant use),
there was a significant association between stimulant disor-
ders and an affective psychosis diagnosis in univariate meta-
regression which was no longer significant after adjusting for
geographic and treatment setting in meta-regression models.

Axis IV economic problems were significantly more
prevalent in those with any SUD and only legal problems
remained significantly associated with cannabis use disor-
ders in multivariable models. These findings are somewhat
different from one other study that found significant eco-
nomic and legal problems in unadjusted models, with only
economic problems remaining significant in adjusted models
[21]. The significant association in our sample with legal
problems and cannabis use may relate to arrests as result of
illicit drug use or trade but could also be as a result of being
the victim of crime.

Despite the low prevalence of anxiety disorders, PTSD
and OCD, we found a significant association between hav-
ing PTSD symptoms and a SUD, alcohol use disorders in
particular. Anxiety disorders were significantly associated
with having an “other SUD”. This finding resonates with
that of the South African Stress and health study that found
a strong association with anxiety disorders and PTSD in
particular and substance use disorders notably alcohol use
disorders [49]. Studies in patients with severe mental illness
(including schizophrenia spectrum disorders) have shown
that subjective distress and negative coping styles medi-
ate the relationship between PTSD symptoms and alcohol
consumption, providing evidence for the self-medication
hypothesis [50, 51]. We could speculate that similar mecha-
nism may be at play in our sample; however, the possibility
of alternative explanations remains, such as impairments in
executive control and impulsivity associated with schizo-
phrenia and co-occurring alcohol and drug use, which may
lead to risky behaviours and place patients at risk of trauma
and potential PTSD.

Implications for clinicians

Our findings have a number of potential implications for
clinicians treating patients with SZ. Within this population
of Xhosa speaking patients from a variety of treatment set-
tings varying from inpatient settings and community health
clinics across two provinces in South Africa, almost half
the participants had a SUD. Screening for these disorders
would be of particular importance, and significant clinical
predictors were younger age and male sex. The fact that both
cannabis and methamphetamine use disorders were associ-
ated with inpatient status may underline concerns that these
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substances may be related to increasing admissions due to
their potential for triggering underlying psychotic states [52,
53], and association with higher hospitalisation rates [54].
Another important finding was the significant association
of PTSD symptoms with any substance used disorder, alco-
hol use disorders in particular. Screening for trauma and
related PTSD symptoms would be particularly important in
this population, specifically patients with alcohol use dis-
orders. Economic problems (extreme poverty, inadequate
finances, insufficient welfare support) and legal problems
(i.e. involvement with the law police arrests) are also sig-
nificantly elevated, underlying the importance of an assess-
ment of problems with finances (and its relationship with
drug use) and liaison with the criminal justice system when
patients have problems in this area.

Study strengths and limitations

This study is the first large clinical survey investigating the
prevalence of substances in the Xhosa speaking schizophre-
nia population in the South African setting using a semi-
structured clinical interview. To improve validity, this study
utilised an isiXhosa language version of the SCID-I to deter-
mine clinical and substance related diagnoses. Nevertheless,
there are some limitations to our findings. First, the sample
was selected from volunteers with a clinical diagnosis of SZ
who attended treatment centres. We cannot rule out that the
exclusion of some patients who were not treatment seeking
or in treatment may have had an impact on the estimation of
the prevalence of SUDs. Our sample is also heavily skewed
towards male participants, possibly as a result of the study
recruitment procedures that focused on participants admit-
ted to psychiatric hospitals, where male sex predominated.
This makes the findings less generalizable to females with
schizophrenia. In addition, the lack of biological validation
of substance use is an important shortcoming of this study.
Nevertheless, validation of drug use in diverse samples such
this one that contains inpatients at hospitals as well as com-
munity patients, are less than ideal, with several issues, such
as short detection windows of drug tests and limited practical
methods for assessment of alcohol use disorders. Further-
more, multiple sources of information (clinical interview,
case notes) were used to assess substance use, and studies
have demonstrated that clinical methods can be accurate in
diagnosing substance use disorders. The use of the SCID-I
to determine comorbid anxiety, post-traumatic and obses-
sive disorders could have led to lower frequencies of anxiety
disorders due to the use of diagnostic hierarchy rules. This,
however, could have been offset to a degree by including in
our analyses, sub-threshold anxiety symptoms. Furthermore,
we did not have data on lifetime depressive symptoms and
our analysis was limited to current (past month) MDE and
depressive symptoms.

@ Springer

Conclusion

This study demonstrated a high occurrence of comorbid
SUD in people with SZ and underlines the importance of
conducting an assessment for SUDs in patients with SZ.
Having a dual diagnosis was also associated with certain
characteristics, such as younger age, male sex, higher inpa-
tient status, more prior admissions, economic and legal
problems, as well as high levels of post-traumatic stress
disorder symptomology. This underscores the importance
of also assessing the presence of these factors in patients
who have both SZ and a SUD.
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