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treatment retention [8]. Nevertheless, there is concern about 
a treatment gap for patients with OUD and co-occurring 
psychotic disorders, who are often underutilizing OAT [9, 
10]. The prevalence of co-occurring psychotic disorders 
among patients with OUD undergoing OAT varies. A survey 
of 193 OAT patients in the Netherlands reported that 37.8% 
had psychotic disorders [11]. In contrast, lower rates were 
observed in Nepal, Spain, and Canada, at 7.4%, 5.8%, and 
3.07%, respectively [12–14]. Although psychotic disorders 
are relatively less prevalent in OAT populations according 
to some studies, they should not be overlooked due to the 
substantial burden they impose and their potential impact 
on treatment outcomes [15, 16]. However, people with con-
current psychotic disorders are often excluded from experi-
mental studies evaluating the effectiveness of OAT among 
patients with OUD [17].

Introduction

OUD is more common among individuals with psychotic 
disorders [1, 2]. A study from Norway revealed that the prev-
alence of OUD in individuals with schizophrenia, bipolar 
disorder, depressive illness, and the general population was 
approximately 4.3%, 2.1%, 1.4%, and 0.5%, respectively 
[3]. OAT, primarily using methadone and buprenorphine, 
is the first-line treatment for OUD [4, 5], effectively alle-
viating withdrawal symptoms [6], reducing opioid-related 
harm, such as overdose and mortality [7], and improving 
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In existing observational studies, there is an ongoing 
debate regarding the association between co-occurring psy-
chotic disorders and OAT outcomes in patients with OUD. 
Some researchers have reported poorer OAT outcomes 
among patients with OUD and psychotic disorders com-
pared to patients with OUD without psychotic disorders. For 
example, Pant et al. found significantly higher lifetime sui-
cidality among individuals with OUD and psychotic disor-
ders than those with OUD without psychotic disorders [13]. 
Similarly, studies by Gerra et al. and Shams et al. suggested 
poorer treatment retention and higher cannabis use among 
patients with OUD and psychotic disorders [18, 19]. On the 
other hand, conflicting findings have been reported by other 
researchers. For instance, Bouton et al. found no significant 
evidence that co-occurring psychotic disorders were related 
to illicit drug use [20]. Additionally, Lamont et al. reported 
no significant relationship between co-occurring psychotic 
disorders and treatment retention [17].

This research aimed to conduct a systematic review of 
observational studies to clarify the association between co-
occurring psychotic disorders and critical outcomes, such as 
treatment retention and illicit drug use, as well as outcomes 
of limited importance, including depression, mortality, 
quality of life, cardiovascular safety, and adherence among 
patients with OUD receiving OAT.

Methods

This study adhered to and reported findings following the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines [21, 22] and was 
registered on PROSPERO with the registration number 
CRD42024560560. The protocol for this systematic review 
was not published.

Information Sources and Search Strategy

We conducted comprehensive searches across eight data-
bases—PubMed, EMBASE, Cochrane Library, Web of Sci-
ence, PsycINFO, CINAHL, Scopus, and Google Scholar, 
retrieving the first 200 citations from the latter. No date 
restrictions were imposed on the searches, which covered 
articles up to March 2024. Additionally, we reviewed ref-
erence lists from relevant systematic reviews and observa-
tional studies to identify additional studies.

The search terms encompassed a broad spectrum of stud-
ies and primarily incorporated the following keywords: 
((opiate OR opioid OR methadone OR buprenorphine OR 
naloxone OR “LAAM”) AND (replacement OR “medi-
cation-assisted” OR substitution OR agonist OR mainte-
nance) AND (therap* OR treatment* OR program*)) AND 

(psychotic OR psychos* OR schiz*). The specific search 
strategy is detailed in Online Resource 1.

Eligibility Criteria

To qualify for inclusion, studies had to meet the following 
criteria: (i) Participants: Individuals with OUD receiving 
OAT, including methadone, buprenorphine, buprenorphine/
naloxone, or levo-alpha-acetylmethadol (LAAM). Although 
LAAM is no longer approved by the FDA for the clinical 
treatment of OUD, we included it to provide a compre-
hensive analysis. (ii) Exposure Indicator: The presence 
of co-occurring psychotic disorders, which encompassed 
schizotypal personality disorder, delusional disorder, brief 
psychotic disorder, schizophreniform disorder, schizophre-
nia, schizoaffective disorder, substance-induced psychotic 
disorder, and psychotic disorder due to another medical 
condition [23]. (iii) Study Design: Cohort, cross-sectional, 
or case-control studies. (iv) Comparison Group: Patients 
with OUD without psychotic disorders, including those 
with non-psychotic dual diagnoses or no dual diagnoses. (v) 
Outcomes of Interest: Critical Outcomes: illicit drug use, as 
quantified by the number of participants with positive uri-
nalysis results, and treatment retention, defined by the num-
ber of participants remaining in the study at its conclusion. 
Outcomes of Limited Importance: Depression, as assessed 
by DSM or ICD criteria or validated scales; quality of life, 
as measured by established and reliable scales; death, indi-
cated by the number of deceased or surviving participants 
or survival duration; cardiovascular safety, encompassing 
all relevant measures such as corrected QT interval (QTcF); 
and adherence or compliance, evaluated by how well par-
ticipants followed healthcare provider recommendations. 
There were no restrictions regarding the language of publi-
cation or the publication date.

The exclusion criteria were as follows: (i) Studies exhib-
iting duplicate publication issues; (ii) Literature containing 
apparent errors; (iii) Literature lacking essential informa-
tion, with no successful author contact.

Selection Process

Two researchers (YYL and SN) independently assessed 
titles and abstracts to identify which full-text articles needed 
screening. YYL and SN then independently acquired and 
evaluated the full texts of potentially relevant studies. If 
abstracts or articles were in languages other than Chinese 
or English, they were translated using “Zhiyun Document 
Translation” and Google Translate. Any uncertainties were 
resolved through discussion.
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Data Extraction

YYL and SN randomly selected 10 studies from those 
included to develop and pilot-test a data extraction sheet. 
Subsequently, YYL collected the data, and SN verified its 
accuracy. Disagreements were resolved through discus-
sion. The reviewers emailed the corresponding authors to 
confirm any ambiguous or missing data. For the same out-
come, the latest, adjusted, intention-to-treat (ITT)-analyzed 
data and the largest sample sizes were prioritized. Subgroup 
data were combined if necessary. Extracted information 
included: (i) study characteristics (author, year, country); 
(ii) participant characteristics (age, sex, sample size, diag-
nosis); (iii) study design; (iv) exposed and control groups; 
(v) outcome measures; and (vi) OAT types.

Assessment of Risk of Bias

Two review authors (YYL, SN) independently used New-
castle-Ottawa Scale (NOS) to assess the quality of cohort 
and case-control studies [24]. NOS evaluates three aspects 
with 8 items: selection (0–4 points), comparability (0–2 
points), and exposure or outcome (0–3 points) [25]. Based 
on their NOS scores, studies were categorized as low quality 
(0–3), moderate quality (4–6), and high quality (7–9) [26]. 
Cross-sectional studies were also independently assessed 
using the Agency for Healthcare Research and Quality 
(AHRQ) criteria, which includes 11 items [27]. Each item 
is answered as “yes,” “no,” or “unclear,” with “yes” scored 
as 1 and the others as 0 [28]. Studies were classified as low 
quality (0–3), moderate quality (4–7), and high quality 
(8–11) based on their AHRQ scores [29]. Any divergences 
were resolved through discussion to achieve consensus.

Data Analysis and Synthesis

A Meta-analysis was performed if at least two included 
studies addressed the same outcome, and significant hetero-
geneity, when present, could be explained through subgroup 
analysis or sensitivity analysis.

We conducted the meta-analysis using Stata version 17.0 
and RevMan version 5.3. Dichotomous outcomes were ana-
lyzed by calculating the RR or OR for each study, accompa-
nied by 95% CIs. For continuous data, the weighted mean 
difference (WMD) with 95% CI was used for studies uti-
lizing the same scales, while the standardized mean differ-
ence (SMD) with 95% CI was applied for different scales. 
Effect sizes were combined using a fixed-effect model in 
the absence of significant heterogeneity [30], and a random-
effects model when heterogeneity was present [31]. Statisti-
cal significance was assessed using a z-test, with a P-value 

less than 0.05 indicating significant results [32]. The meta-
analysis results were presented in forest plots.

Heterogeneity among studies was evaluated using the 
Q-statistic and I² index. A P-value less than 0.05 indicated 
significant heterogeneity in the Q-test [33]. The I² index 
estimated the percentage of heterogeneity, interpreted as not 
important (0–40%), moderate (30–60%), substantial (50–
90%), and considerable (75–100%) [34–36]. Due to changes 
in OAT policies and the impact of the COVID-19 pandemic, 
a subgroup analysis based on study period was conducted 
to explain significant heterogeneity [37]. Sensitivity analy-
sis explored the source of heterogeneity and assessed the 
robustness of the results by omitting studies one by one and 
observing changes in pooled effect sizes and heterogeneity 
[38]. Funnel plots were used to detect publication bias [32], 
and Egger’s linear regression test and Begg’s rank correla-
tion test were conducted, with P < 0.05 indicating significant 
publication bias [39].

A narrative synthesis was conducted when data could not 
be pooled in a meta-analysis due to significant unexplained 
heterogeneity or the availability of only a single study. This 
involved summarizing, comparing, and qualitatively com-
bining the results of each study on the same outcomes.

Results

Study Selection

A total of 7,044 records were identified from the electronic 
database search. After removing 1,779 duplicates, 5,265 
records were screened, resulting in 5,217 exclusions. Of the 
remaining 48 full texts reviewed, 30 were further excluded 
for the following reasons: duplicates (n = 4) [40–43], insuf-
ficient information (n = 6) [10, 44–48], ineligible exposure 
factors (n = 14) [43, 49–61], ineligible comparison (n = 1) 
[62], and inaccessible full texts (n = 5) [63–67]. Conse-
quently, 18 articles were initially included. Additional 
searches of reference lists yielded 3 more articles [12, 68, 
69]. Ultimately, 21 articles were included [11–14, 17–20, 
41, 42, 68–78]. Details of the search and selection process 
are shown in the PRISMA flow diagram (Fig. 1).

Study Characteristics

As shown in Table  1, twenty-one included studies were 
observational studies, including 13 cohort studies, 7 cross-
sectional studies, and 1 case-control study. These studies, 
published between 2001 and 2024, originated in North 
America (n = 9), Europe (n = 7), the Middle East (n = 3), 
and Asia (n = 2). A total of 17,623 patients were included, 
with mean ages ranging from 27 to 51 years. Most studies 
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did not mention this detail. None of the studies reported on 
evaluator blinding or follow-up completeness.

The detailed results of the risk of bias assessment are 
summarized in Online Resource 2.

The Association Between Co-Occurring Psychotic 
Disorders and Treatment Retention

Eight cohort studies with a total sample size of 11,232 were 
included in the meta-analysis evaluating treatment reten-
tion. The Q-test and I² index suggested moderate and non-
significant heterogeneity (I2 = 47%; Pheterogeneity = 0.07), so 
a fixed-effect model was used for synthesis. The pooled 
OR for treatment retention was 0.65 (95% CI: 0.57–0.74; 
P < 0.05), suggesting significantly poorer OAT retention 
among patients with OUD and psychotic disorders com-
pared to those with OUD without psychotic disorders (see 
Fig. 2). The sensitivity analysis suggested pooled OR values 
ranging from 0.59 (95% CI: 0.41–0.84) to 0.66 (95% CI: 
0.58–0.75), confirming the robustness of the overall result. 
The funnel plot did not suggest significant asymmetry, sug-
gesting no major publication bias (see Fig. 3). Additionally, 
Begg’s test (P = 0.71) and Egger’s test (P = 0.63) confirmed 
the absence of significant publication bias.

included both male and female patients, except for one that 
only included postpartum females.

Risk of Bias in Studies

All 13 included cohort studies had NOS scores above 3, sug-
gesting moderate to high quality. In the selection domain, all 
studies included patients with a medical history or incident 
relevant to the outcomes at study initiation. In the compa-
rability domain, 53.85% of the studies had limitations in 
controlling confounders. In the outcome domain, 3 out of 
13 studies had follow-up rates below 80% and did not docu-
ment those lost to follow-up.

Only one case-control study was included, which had an 
NOS score of 8, suggesting high quality. This study had no 
issues in the selection and comparability domains but lost 
1 point in the exposure domain due to missing information 
on non-response rates for both the case and control groups.

The total AHRQ scores for the 7 included cross-sectional 
studies ranged from 4 to 9, suggesting moderate to high 
quality. These studies mainly had issues with subject selec-
tion, evaluator blinding, and follow-up completeness. Spe-
cifically, in subject selection, 57.14% of the studies either 
did not use consecutive or population-based sampling or 

Fig. 1  Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram
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psychotic disorders compared to patients with OUD and 
psychotic disorders both before and after 2017. However, 
the pooled OR was higher for studies published in 2017 
and after (OR = 0.68; 95% CI: 0.59–0.77; P < 0.05) com-
pared to those before 2017 (OR = 0.33; 95% CI: 0.19–0.56; 
P < 0.05). Therefore, the subgroup effect was quantitative. 
There was higher heterogeneity within the “before 2017” 
subgroup (42%) than the “2017 and after” subgroup (19%). 
However, the heterogeneity was lower within the subgroups 
than overall (47%), suggesting that the subgroup analysis 
interpreted the heterogeneity. With only eight studies in the 
meta-analysis and an uneven number of patients between 
the “before 2017” subgroup (1,846 patients) and the “2017 
and after” subgroup (9,386 patients), further investigation is 
needed to confirm the reliability of these subgroup effects.

The Association Between Co-Occurring Psychotic 
Disorders and Illicit Drug Use

Opioid Use

Illicit opioid use was reported in six studies. Two of these 
studies, involving 746 participants, could not be synthesized 
due to differences in reporting formats and did not find a 

We conducted a subgroup analysis based on study period 
to explore heterogeneity. The analysis revealed a significant 
subgroup effect (I2 = 84.5%; p = 0.01), suggesting that study 
period statistically significantly changes the OAT effects in 
patients with OUD and psychotic disorders in comparison 
to those with OUD without psychotic disorders (see Fig. 4). 
Treatment retention was better in patients with OUD without 

Fig. 4  Forest plot of comparison: patients with psychotic versus patients with non-psychotic OUD receiving opioid agonist therapy, outcome: 
treatment retention, subgroup: study period. OUD = opioid use disorder

 

Fig. 3  Funnel plot for assessing publication bias in studies on opioid 
agonist therapy retention. OR = odds ratio, SE = standard error

 

Fig. 2  Forest plot of comparison: patients with psychotic versus patients with non-psychotic OUD receiving opioid agonist therapy, outcome: 
treatment retention. OUD = opioid use disorder
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amphetamine use (RR = 1.09; 95% CI: 0.45–2.67; P = 0.84) 
(see Fig. 6). The sensitivity analysis suggested that the RR 
value ranged from 0.46 (95% CI: 0.06–3.28) to 1.70 (95% 
CI: 0.62, 4.64), confirming the pooled result’s reliability.

Cannabis Use

Four studies examined cannabis use among 1,976 patients 
with OUD receiving OAT. The fixed-effects meta-anal-
ysis suggested a pooled OR of 1.48 (95% CI: 0.99–2.21; 
P = 0.06), suggesting no clear evidence of a significant link 
between co-occurring psychotic disorders and cannabis use 
(see Fig. 7). Heterogeneity was low (I2 = 20%; Pheterogeneity = 
0.29). The sensitivity analysis suggested that excluding the 
study by Lamont et al. increased the OR from 1.48 (95% 
CI: 0.99–2.21) to 1.90 (95% CI: 1.15–3.14), highlighting 
the study’s substantial impact on the results. Consequently, 
the findings on cannabis use are not robust due to the small 
number of studies and should be interpreted with caution 
until more evidence is available.

Cocaine Use

Four studies compared cocaine use between patients with 
OUD and psychotic disorders and those with OUD with-
out psychotic disorders undergoing OAT. One study with 94 

significant association between co-occurring psychotic 
disorders and illicit opioid use among patients with OUD 
receiving OAT (Rosic et al.: estimated β: -4.31; 95% CI: 
-16.48, 7.87; P = 0.49).

Four studies, encompassing 1,560 participants, were 
included in the meta-analysis. Given the substantial het-
erogeneity (I2 = 58%; Pheterogeneity = 0.07), a random-effects 
model was used. The analysis suggested no significant 
association between co-occurring psychotic disorders and 
illicit opioid use among patients with OUD receiving OAT 
(OR = 1.05; 95% CI: 0.50–2.23; P = 0.90) (see Fig. 5). The 
sensitivity analysis confirmed stability, with pooled OR val-
ues ranging from 0.81 (95% CI: 0.40, 1.65) to 1.30 (95% CI: 
0.59, 2.90). Removing the study by Gerra et al. reduced the 
I² index from 58 to 43%, potentially due to its early publica-
tion year and high male proportion. Subgroup analysis and 
publication bias assessment were not conducted due to the 
small number of studies.

Amphetamine Use

Two prospective cohort studies with 1,292 patients investi-
gated amphetamine use in patients with OUD receiving OAT. 
Given the low heterogeneity (I2 = 33%; Pheterogeneity = 0.22), 
a fixed-effect model was applied, suggesting no significant 
relationship between co-occurring psychotic disorders and 

Fig. 7  Forest plot of comparison: patients with psychotic versus patients with non-psychotic OUD receiving opioid agonist therapy, outcome: 
cannabis use. OUD = opioid use disorder

 

Fig. 6  Forest plot of comparison: patients with psychotic versus patients with non-psychotic OUD receiving opioid agonist therapy, outcome: 
amphetamine use. OUD = opioid use disorder

 

Fig. 5  Forest plot of comparison: patients with psychotic versus patients with non-psychotic OUD receiving opioid agonist therapy, outcome: illicit 
opioid use. OUD = opioid use disorder
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measured using the Mini International Neuropsychiatric 
Interview (M.I.N.I.) in the study by Pant et al. and the 21-item 
Hamilton Rating Scale for Depression (21-HAM-D) in the 
study by Peles et al., respectively. Due to differences in defi-
nitions and data formats, the results were summarized quali-
tatively. Both the study by Pant et al. (adjusted OR = 0.95, 
95% CI: 0.25–3.56) and Peles et al. (WMD = 2.32; 95% 
CI:-4.60, 9.24; P = 0.51) suggested there was no significant 
association between psychotic disorders and depression.

Death

Three studies with 2,156 participants compared death or 
survival outcomes between patients with OUD and psy-
chotic disorders and those with OUD without psychotic dis-
orders receiving OAT, each using different definitions. Due 
to these differences, a narrative synthesis was used. Volkov 
et al. found significantly poorer survival among patients 
with OUD and psychotic disorders (WMD = -2.40, 95% 
CI: -4.63, -0.17; P = 0.04). Similarly, Pant et al. reported 
significantly higher lifetime suicidality in patients with 
OUD and psychotic disorders (adjusted OR = 5.94; 95% 
CI = 1.66–21.34; p = 0.01). However, Leece et al. found no 
significant association between co-occurring psychotic dis-
orders and opioid-related deaths (adjusted OR = 0.21; 95% 
CI: 0.02–2.02).

Quality of Life

Two cross-sectional studies conducted in Europe reported 
quality of life using different tools: Carpentier et al. 
employed the EuroQol-5D (EQ-5D), while Astals et al. used 
the 12-item Short-Form (SF-12). Due to the small number 
of studies and high heterogeneity among them (I2 = 80%; 
P = 0.03), a meta-analysis was not feasible. Therefore, we 

participants reported cocaine use differently from the others 
and found no significant association with co-occurring psy-
chotic disorders.

Three studies, encompassing 1,309 participants, were 
included in the meta-analysis. Due to substantial heteroge-
neity (I2 = 57%; Pheterogeneity = 0.10), a random-effects model 
was utilized. Results suggested that co-occurring psychotic 
disorders were not significantly associated with cocaine use 
(RR = 1.19; 95% CI: 0.43–3.25; P = 0.74) (see Fig. 8). The 
sensitivity analysis suggested the result was robust, with 
RR values ranging from 0.91 (95% CI: 0.33–2.53) to 1.70 
(95% CI: 0.78–3.71). Excluding the study by Volkov et al. 
reduced the I2 from 57 to 3%, suggesting that the large sam-
ple size and long follow-up duration in that study may have 
contributed to the heterogeneity.

Polydrug Use

Two studies investigated polydrug use among 127 patients 
with OUD undergoing OAT. With no detected heterogene-
ity (I2 = 0%; Pheterogeneity = 0.51), a fixed-effect model was 
used. The results did not suggest a significant association 
between co-occurring psychotic disorders and polydrug use 
(OR = 1.05; 95% CI: 0.40–2.72; P = 0.93) (see Fig. 9). The 
sensitivity analysis suggested that the pooled OR ranged 
from 0.84 (95% CI: 0.26–2.69) to 1.68 (95% CI: 0.31–9.07), 
suggesting that the result was steady.

The Association Between Co-Occurring Psychotic 
Disorders and Outcomes of Limited Importance

Depression

Two cross-sectional studies investigated depression among 
305 patients with OUD receiving OAT. Depression was 

Fig. 9  Forest plot of comparison: patients with psychotic versus patients with non-psychotic OUD receiving opioid agonist therapy, outcome: 
polydrug use. OUD = opioid use disorder

 

Fig. 8  Forest plot of comparison: patients with psychotic versus patients with non-psychotic OUD receiving opioid agonist therapy, outcome: 
cocaine use. OUD = opioid use disorder
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due to a limited number of studies. Narrative synthesis was 
required for outcomes such as depression, death, quality of 
life, and adherence or compliance due to inconsistent defi-
nitions and data formats, while cardiovascular safety could 
not be synthesized as it was reported in only one study.

Poorer retention among patients with OUD and co-
occurring psychotic disorders receiving OAT may be due 
to illicit benzodiazepine use, worse cognitive performance, 
and challenges with family relationships and employment. 
First, patients with OUD and psychotic disorders have a 
significantly higher prevalence of illicit benzodiazepine 
use compared to those with OUD without psychotic dis-
orders [78], which is associated with poorer retention [14, 
69, 78, 79]. Second, they exhibit significantly worse cogni-
tive performance compared to patients with OUD without 
psychotic disorders [71], affecting their eligibility for take-
home doses, which require a certain level of cognitive func-
tion and are associated with higher retention [80–82]. Third, 
family relationships and employment are significant predic-
tors of OAT retention [83, 84]. However, patients with OUD 
and psychotic disorders are about three times more likely to 
live alone and have significantly worse employment status 
compared to patients with OUD without psychotic disorders 
[48, 78].

Individuals with comorbid substance use disorders and 
psychotic disorders often face challenges related to low 
motivation for change, such as diminished self-esteem, 
reduced tolerance for frustration, and impaired social skills, 
all of which can hinder treatment progress [15]. However, 
our findings did not provide significant evidence to suggest 
that co-occurring psychotic disorders were associated with 
illicit drug use (including opioids, amphetamines, cannabis, 
cocaine, and polydrug use) or depression among patients 
with OUD receiving OAT. This result contrasts with previ-
ous research, which has shown an association between sub-
stance use and psychotic disorders. For example, Myran et 
al., Schoeler et al., and Gowin et al. have highlighted growing 
concerns about the increasing prevalence of cannabis use, as 
it can elevate the incidence of psychotic disorders and cause 
cognitive problems [85–87]. One potential explanation for 
the discrepancy in findings is the common use of combina-
tion medications in OAT, such as antipsychotics and opioid 
agonists. Opioid agonists like methadone and buprenor-
phine not only possess anti-craving [42] and antidepressant 
[18, 69, 88] properties but also exhibit antipsychotic effects 
[42, 89, 90], which may mitigate the association between 
psychotic disorders and both illicit drug use and depression. 
Recently, two systematic reviews have suggested that geno-
types involved in dopamine function can moderate the rela-
tionship between cannabis use and the risk of psychosis [91, 
92]. Cannabis and stimulant use (e.g., cocaine and amphet-
amines) are known to exacerbate psychotic symptoms by 

conducted a narrative synthesis of the two studies involv-
ing 368 patients with OUD receiving OAT. Carpentier et 
al. found significantly poorer quality of life among patients 
with OUD and psychotic disorders compared to those with 
OUD without psychotic disorders (WMD = -0.27; 95% CI: 
-0.45, -0.09; P = 0.003). However, Astals et al. found that 
co-occurring psychotic disorders were not significantly 
related to quality of life (WMD = 2.75; 95% CI: -6.20, 
11.70; P = 0.55).

Adherence or Compliance

Two cohort studies with 3,053 participants assessed adher-
ence or compliance with OAT among patients with OUD. 
A narrative synthesis of the studies was conducted due to 
varying definitions. Litz et al. found no clear evidence of a 
significant difference between patients with psychotic dis-
orders and those with other psychiatric disorders, includ-
ing major depressive disorder/bipolar disorder (MDDBP) 
(unadjusted OR = 0.93; 95% CI: 0.54–1.62; P = 0.81), anxi-
ety disorders (unadjusted OR = 0.82; 95% CI: 0.48–1.41; 
P = 0.47), or personality disorders (unadjusted OR = 1.19; 
95% CI = 0.31–4.58; P = 0.80) in terms of adherence. How-
ever, Das et al.’s study suggested that patients with psy-
chotic disorders had significantly poorer compliance than 
those with mood and anxiety disorders but better compli-
ance than those without Axis I disorders.

Cardiovascular Safety

A cohort study conducted in Italy examined cardiovascu-
lar safety in 18 patients with OUD undergoing OAT using 
an electrocardiogram. The study suggested that no signifi-
cant link between co-occurring psychotic disorders and 
the QT interval corrected by the Fridericia formula (QTcF) 
(WMD = 15.15; 95% CI: -35.04, 65.34; P = 0.55).

Discussion

To the best of our knowledge, our systematic review and 
meta-analysis is the first to synthesize the association 
between co-occurring psychotic disorders and outcomes 
among patients with OUD undergoing OAT. Analyzing data 
from 21 studies involving 17,623 participants, we found that 
patients with OUD and psychotic disorders had significantly 
poorer OAT retention compared to those with OUD without 
psychotic disorders. However, co-occurring psychotic dis-
orders were not significantly associated with illicit opioid 
use, amphetamine use, cannabis use, cocaine use, polydrug 
use, and depression among patients with OUD undergoing 
OAT. The findings related to cannabis use were inconclusive 
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limitations in evidence quality. Additionally, unadjusted data 
were used due to constraints in the available data. Third, the 
population of patients agreeing to participate in the original 
studies of OAT may have less severe comorbidities com-
pared to the general population of individuals with OUD 
and co-occurring psychotic disorders. Lastly, most studies 
included were from developed countries in North America 
and Europe, with few studies from developed countries in 
the Middle East and developing countries in Asia, restrict-
ing the generalizability of our findings.

Conclusion

This study provides evidence that co-occurring psychotic 
disorders are negatively associated with OAT retention, 
suggesting poorer retention among patients with OUD and 
psychotic disorders compared to those with OUD with-
out psychotic disorders. The study also provides evidence 
regarding illicit drug use, including opioids, amphetamines, 
cannabis, cocaine, and polydrug use, suggesting no signifi-
cant association between co-occurring psychotic disorders 
and illicit drug use.

In the future, researchers should consider including par-
ticipants with OUD and psychotic disorders in experimen-
tal studies investigating the effectiveness of OAT. In future 
studies, the effects of antipsychotic treatment on the out-
comes of OAT should also be thoroughly examined. Addi-
tionally, there is a pressing need for high-quality original 
studies conducted outside of Europe and North America, 
especially in developing countries, to improve the gener-
alizability of existing findings and strengthen the evidence 
base. Moreover, healthcare providers should consider offer-
ing additional care, such as employment and family support, 
to patients with OUD and psychotic disorders to help them 
remain in OAT.
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elevating synaptic dopamine concentrations, which is asso-
ciated with positive psychotic symptoms [93–95]. However, 
the synaptic action of dopamine can be disrupted by opioid 
agonists with antidopaminergic activity, which affect opioid 
receptors in the brain and regulate dopamine transmission 
and release [96, 97].

Our subgroup analysis suggested that study period could 
account for the heterogeneity in OAT retention studies. 
More recent studies may reflect the impact of advancements 
in OAT policies and care models. Increased incidence and 
risk of OUD-related diseases have prompted governments 
to remove unnecessary regulations and innovate OAT care 
models to improve accessibility [98]. Since 2016, the U.S. 
and Canadian governments have expanded access to OAT 
by issuing more methadone and buprenorphine waivers, 
funding OAT services, and including OAT in healthcare 
insurance [98, 99]. Similar actions to reduce restrictions 
and improve access to OAT also occurred in other coun-
tries, such as Austria, Germany, and Switzerland [100]. The 
COVID-19 pandemic in 2020 further accelerated the adop-
tion of supportive OAT policies and patient-centered care 
models globally [101, 102]. Supportive policies and care 
models, which offer easier, more efficient, and affordable 
access to OAT, have proven more effective for OAT entry 
and retention than punitive approaches [80, 103].

This systematic review comprehensively assessed the 
association between co-occurring psychotic disorders and 
OAT outcomes among patients with OUD. It suggested 
that co-occurring psychotic disorders were not significantly 
associated with illicit drug use among patients with OUD 
receiving OAT, so researchers should consider including 
individuals with co-occurring psychotic disorders in rel-
evant experimental studies. Additionally, poorer retention 
in patients with co-occurring psychotic disorders reminded 
healthcare providers to offer special care to improve reten-
tion, such as family and employment support. Moreover, 
patients with dual diagnoses also need careful management 
for safety [104]. These patients often require higher doses 
of opioid agonist medications and are more likely to be pre-
scribed multiple psychotropic medications, including anti-
psychotics and benzodiazepines [17]. Therefore, healthcare 
providers must carefully monitor for potential safety risks 
and ensure that prescriptions are appropriate and safely 
managed.

However, our review has several limitations. First, 
despite including all available observational studies, the 
smaller-than-expected number limited our ability to conduct 
subgroup analyses, meta-regression, and publication bias 
tests. Second, patients with concurrent psychotic disorders 
are often excluded from experimental studies evaluating the 
effectiveness of OAT among patients with OUD. As a result, 
the included studies were observational, with inherent 
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