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Abstract 

Background: Schizophrenia consistently ranks among the leading causes of disability 
worldwide, and is significantly overrepresented in socially disadvantaged populations. 
Despite demonstrated efficacy of antipsychotic medication in research studies, poor 
adherence limits its effectiveness in real-world practice. Remarkably, antipsychotic 
adherence has never been examined in homeless or justice-involved patient cohorts 
under naturalistic conditions, and current treatment guidelines provide little information on 
practices to improve outcomes in these important subgroups. The three original research 
studies that comprise this thesis address this substantial omission in existing literature. 
Methods: The studies include population-level analysis, retrospective cohort design and 
a randomized controlled trial. Offenders diagnosed with schizophrenia, prescribed 
antipsychotic medication and convicted under British Columbia jurisdiction were the basis 
for longitudinal epidemiological analysis. A homeless cohort of Vancouver patients with 
severe mental illness enabled retrospective analysis of antipsychotic use, and 
examination of changes in adherence following randomization to different supported-
housing treatment conditions. All three analyses drew on a centralized administrative 
repository of comprehensive prescription details. Adherence was operationalized using 
the medication possession ratio (MPR). Results: Over an average follow-up of 10 years, 
findings from the offender sample (n=11,462) revealed a mean MPR of 0.41. Results 
further demonstrated that patients who met guideline-level adherence (MPR≥0.80) were 
significantly less likely to be convicted of both violent and non-violent offences. 15-year 
retrospective analyses of homeless patients also showed an average MPR of 0.41. Higher 
antipsychotic adherence was significantly associated with duration of homelessness, 
prescription of long-acting injectable medication and primary care engagement. 
Randomization to market housing with assertive community treatment resulted in near 
guideline-level adherence (0.78), while assignment to congregate supported-housing and 
treatment as usual led to relatively low levels of adherence (0.55 and 0.61, respectively). 
Conclusion: Results demonstrate that homeless and/or justice-involved patients with 
schizophrenia have very low levels of adherence to prescribed antipsychotic medication. 
Findings were corroborated using two separate samples, in the context of universal health 
care, where prescribed medication is provided at no cost to patients of limited means. 
Action is needed to implement measures including those detailed in this research that 
have demonstrated promise to improve adherence among highly vulnerable patient 
groups. 
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Glossary 

Assertive 
Community 
Treatment (ACT) 

A client-centered, recovery-oriented and highly integrated 
community mental health service delivery model. Often referred 
to as a ‘hospital without walls’, ACT provides 24/7 community-
based treatment and support to people living with mental health 
and/or addiction issues and who have multiple complex needs, 
including difficulties with social relationships, residential 
independence and money management. 

Housing First (HF) A human service program and social policy based on the 
concept that a homeless individual’s first and priority need is to 
obtain stable housing, and that this should be provided without 
sobriety and/or treatment compliance constraints. Housing First 
is most often delivered through scattered-site housing units 
integrated within regular ‘market-based’ apartment buildings, 
but is also provided in congregate settings. 

Medication 
possession ratio 
(MPR) 

A measure of medication adherence, based on days supply of 
medication divided by the number of days for which medication 
is prescribed. ‘Adherence’ is routinely defined as meeting a 
minimum MPR of 0.80.  

Vancouver At Home 
(VAH) 

A set of two randomized controlled trials led by the Somers 
Research Group conducted in Vancouver (2009-2013) as part 
of Canada’s national research demonstration project on mental 
health and homelessness known as ‘At Home/Chez Soi’. 

British Columbia 
Inter-ministry 
Research Initiative 
(IMRI) 

A database linking administrative records from publicly funded 
departments responsible for delivering justice, health and 
social welfare services to the population of British Columbia. 
Academic leadership provided by the Somers Research Group 
with collaborators in multiple provincial ministries. 

.  
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Preface  

This thesis has been developed in accordance with the ‘three-paper format’ as 

described by the Faculty of Health Sciences at Simon Fraser University. At the time of 

writing, the first two manuscripts included in the thesis have been published in peer-

reviewed journals and the third manuscript is under review. Brief details are provided 

below.  

The first of the three manuscripts (presented in Chapter 2 of this thesis) was 

published (June 2016) in Social Psychiatry and Psychiatric Epidemiology as a 

retrospective cohort study of adherence to prescribed antipsychotic medication in a 

sample of homeless adults in Vancouver, Canada (n=290). The sample was drawn from 

participants in the Vancouver At Home (VAH) project, which includes two randomized 

controlled trials investigating recovery among chronically homeless people with mental 

disorders. The manuscript is the first publication to quantify the very low level of adherence 

to prescribed antipsychotic medication in a homeless sample over an extended 

observation period (15 years). The manuscript also identifies potential modifiable risk 

factors for antipsychotic adherence in the social environment in which homeless people 

live.  

Rezansoff SN, Moniruzzaman A, Fazel S, Procyshyn R, Somers JM. 
(2016). Adherence to antipsychotic medication among homeless adults in 
Vancouver, Canada: a 15-year retrospective cohort study. Social 
Psychiatry and Psychiatric Epidemiology. 51(12),1623-1632. 

The second manuscript (presented in Chapter 3) was published (September 2016) 

in Schizophrenia Bulletin and investigates adherence to prescribed antipsychotic 

regimens in a sub-sample of VAH participants (n=165) following randomization to one of 

three treatment conditions. All participants in the sub-sample had been diagnosed with 

schizophrenia and had readily available access to prescribed medications and to universal 

publically funded health care.  

 

Rezansoff SN, Moniruzzaman A, Fazel S, McCandless L, Procyshyn R, 
Somers JM. (2016). Housing First improves adherence to antipsychotic 
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medication among formerly homeless adults with schizophrenia: results of 
a randomized controlled trial. Schizophrenia Bulletin. 
doi:10.1093/schbul/sbw136.  

At the time of submission, the third manuscript (presented in Chapter 4) is under 

review with JAMA Psychiatry. The manuscript examines the relationship between varying 

levels of antipsychotic adherence and criminal recidivism (violent and non-violent crime) 

in a large cohort of offenders, (n=11,462), convicted under British Columbia jurisdiction. 

Study participants had all been diagnosed with schizophrenia and were followed over a 

mean observation period of nearly 10 years. Data for this analysis were drawn from the 

British Columbia Inter-ministry Research Initiative (IMRI); a population-level database 

involving all offenders in British Columbia, including comprehensive details addressing 

health, justice and social service involvement.  

Rezansoff SN, Moniruzzaman A, Fazel S, McCandless L, Somers JM. 
(Under Review). Adherence to antipsychotic medication and criminal 
recidivism in a Canadian offender population. JAMA Psychiatry. 

An introductory chapter provides context for the manuscripts, and a concluding 

fifth chapter synthesizes the results presented, and discusses their implications for 

practice, policy development and further research. Supplementary materials are included 

at the end of each manuscript chapter. The thesis also includes a number journal article 

reprints, and permission to do so was obtained from respective journals. In each case, 

integrity of the article has been maintained and its original authors, citation details and 

publisher are identified. 

The research presented in this thesis addresses marginalized populations in the 

province of British Columbia, and involved the use of novel methodologies, including 

population-level administrative record linkage and random assignment to treatment 

conditions. Use of these methods raised multiple ethical considerations and necessitated 

review by a number of responsible agencies. In addition to approval from the Simon Fraser 

University Research Ethics Board, various aspects of the research were approved by the 

University of British Columbia Research Ethics Board, and the British Columbia Inter-

ministry Research Steering Committee.  
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Chapter 1. Introduction 

Schizophrenia is a debilitating, chronic and incurable mental disorder, and is 

among the leading causes of disability worldwide [1]. The illness, usually diagnosed in 

young adults, is marked by the presence of psychotic symptoms (delusions and 

hallucinations), disorganized thinking and behaviour, withdrawal and loss of affect, and 

cognitive impairment. Presenting symptomatology and illness pattern are heterogeneous 

between individuals, but typically involve cycling between phases marked by active/acute 

symptoms, and periods of relative remission. The cyclical course of symptoms generally 

persists throughout the entire lifespan. 

Schizophrenia affects approximately 1% of the global population, and is associated 

with tremendous personal, social and economic burdens. These are largely due to the 

functional consequences of the disorder, including social and occupational impairment, 

high risk of homelessness and unemployment, medical comorbidities, and susceptibility 

to substance use and self-medication. Although lifetime prevalence is relatively low (0.3-

0.7%), schizophrenia has disproportionate impact on years lived with disability [2]. Acute-

phase schizophrenia is ranked as the highest of all causes of global burden of disability 

[3].  

The prevalence of schizophrenia is not evenly distributed, and its 

overrepresentation in socially disadvantaged populations is well recognized [4]. The 

constructs of social ‘causation’ [5,] and social ‘drift’ [6] have both long been used to 

interpret this phenomenon, referring to an iterative process whereby symptoms of 

schizophrenia and social circumstances are mutually exacerbating. Current research 

highlights the role of genetic influence [7], although environmental factors [8], and socially 

disorganized environments in particular [9], remain important considerations. The complex 

etiology of schizophrenia makes it an appropriate focus for epigenetic analysis [10]. 
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Antipsychotic medications are the cornerstone of treatment for schizophrenia, and 

despite significant adverse side effect profiles, adherence to prescribed regimens is 

associated with favourable long-term outcomes [11]. ‘Indefinite and continuous’ 

adherence to antipsychotic pharmacotherapy is currently recommended [12], although 

sub-optimal adherence is common, and limits the effectiveness of medication in real-world 

conditions. Antipsychotic adherence is one of the most significant concerns in the 

treatment of schizophrenia, and is predictive of psychotic relapse [13], hospitalization [14], 

quality of life [15], premature mortality [16], hostility [17], and violent crime [18]. 

As a point of comparison, the field of HIV/AIDS treatment has long recognized that 

socially disadvantaged populations face significant barriers to medication adherence, and 

consequently, disproportionate risk of negative health and social consequences from HIV 

infection. People who are poor [19], homeless [20] and involved with the criminal justice 

system [21] face social marginalization, structural and logistical challenges, and stigma, 

which all compromise adherence to antiretroviral treatment. Despite these barriers, 

studies report that excellent adherence and reliable viral suppression are achievable in 

vulnerable HIV-positive populations [22]. 

Strong parallels can be drawn from this research to the challenge of antipsychotic 

adherence in similarly vulnerable patients. Comprehensive studies have confirmed the 

disproportionate prevalence of schizophrenia in homeless and justice-involved 

populations [23,24], yet remarkably, antipsychotic adherence in these contexts has not 

been empirically quantified. Very recent findings demonstrate wide variation in 

antipsychotic adherence patterns within the general population, with distinct trajectories 

associated with patient characteristics [25]. This suggests that improving adherence may 

require substantially different initiatives for different people living in different situations. 

However, empirical research to date has focused almost exclusively on clinical samples 

and strictly defined patient cohorts, severely limiting the generalizability of findings to more 

complex environments where patients are prevalent. 

No single measure of adherence is appropriate for all studies, outcomes and 

patients.  Indirect measurement methods, including patient self-report, pill counts, and  

electronic medication monitoring devices are commonly used, although they do not 
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confirm medication ingestion. While self-report (e.g., interviews and patient diaries) can 

yield rich data and insight addressing individual barriers to adherence, these are highly 

subject to bias, resulting in limited reliability and validity. Direct methods (e.g., biomedical 

measures and directly observed therapy) best confirm medication use, but are expensive, 

invasive and generally unfeasible for long-term adherence assessment.  

Although they are an indirect measure of adherence, administrative claims data 

have a valued and important role in adherence research, particularly in contexts with 

excellent medication surveillance systems and universal drug coverage plans. Use of 

administrative data is economical, and especially well suited to assessing adherence to 

long-term prescriptions. 

The focus of this thesis is part of a broader inter-related set of challenges afflicting 

numerous cities and regions, including Vancouver. In 2013, the severity of Vancouver’s 

mental-health situation and its consequences for emergency medical and police 

department resources were likened to those of the HIV/AIDS crisis of the 1990s [26]. This 

was a sobering, and alarming analogy, given that prescribed antipsychotics are provided 

at no charge to residents of British Columbia who demonstrate clinical and financial need. 

Nevertheless, despite the prima facie evidence detailed by police and others, no research 

has reported the level of antipsychotic adherence among street or justice-involved sub-

populations in Vancouver or elsewhere.  

Current antipsychotic treatment guidelines provide little information on the 

adaptation of clinical practices to improve their effectiveness when working with homeless 

and justice-involved populations. Studies comparing long-acting injectable antipsychotics 

(LAIs) and oral formulations suggest that LAI treatment leads to superior outcomes, 

including higher levels of global functioning [27], reduced hospital readmission [28], 

improved socioeconomic status and significant cost savings [29], with no meaningful 

differences in drug safety and/or tolerability [30]. To date, however, LAI medications are 

generally under-prescribed in Canada [31], and empirical evidence of their effectiveness 

in homeless populations is exceedingly limited [32].  

Adherence to prescribed antipsychotics among individuals involved with the 

criminal justice system is also inadequately studied. Although evidence demonstrates that 
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adherence reduces the risk of violence [18] and violent recidivism [33], fundamental 

questions related to antipsychotic adherence among diagnosed offenders remain 

unanswered, including research on the level of adherence, and its relationship with 

criminality over time. There is a general absence of knowledge regarding adherence to 

medication among people with schizophrenia who experience homelessness and justice-

system involvement, and of the opportunities to improve personal health, public health, 

and public safety by improving care for patients in these settings.   

The following chapters help establish critical groundwork needed to address these 

important omissions in existing literature, including the first empirical assessments of 

antipsychotic adherence in homeless and justice-involved populations. Analyses are 

based on a series of epidemiological, naturalistic, and experimental studies conducted in 

British Columbia, Canada, including the Vancouver At Home (VAH) research 

demonstration project, which examined Housing First as a means of ending homelessness 

for people living with mental illness. Details of VAH and Housing First are described 

elsewhere [34]. A concluding chapter integrates findings from the three studies detailed in 

this thesis, and briefly describes implications for policy, clinical practice, and research. 

References and supplementary tables are presented with each manuscript chapter.  
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Chapter 2. Adherence to Antipsychotic Medication 
Among Homeless Adults in Vancouver, Canada: A 
15-year Retrospective Cohort Study 

  



 

6 

 



 

7 

  



 

8 

 



 

9 

 



 

10 

 



 

11 

 



 

12 

 



 

13 

 



 

14 

  



 

15 

 



 

16 

 

2.1. Supplemental Tables  



 

17 

Table 2.A.  ICD-9 Diagnostic Codes (290-319) For Mental Disorders 

 Code Description of disorder 

ICD-9  

290 Senile & pre-senile organic psychotic conditions 
291 Alcoholic psychoses 
292 Drug psychoses 
293 Transient organic psychotic conditions 
294 Other organic psychotic conditions (chronic) 
295 Schizophrenic psychoses 
296 Affective psychoses 
297 Paranoid states 
298 Other nonorganic psychoses 
299 Psychoses with origin specific to childhood 
300 Neurotic disorders 
301 Personality disorders 
302 Sexual deviations & disorders 
303 Alcohol dependence syndrome  
304 Drug dependence  
305 Nondependent abuse of drugs 
306 Physiological malfunction arising from mental factors 
307 Special symptoms or syndromes not elsewhere classified 
308 Acute reaction to stress 
309 Adjustment reaction 
310 Specific nonpsychotic mental disorders following organic  

Brain damage 
311 Depressive disorder, not elsewhere classified  
312 Disturbance of conduct not elsewhere classified  
313 Disturbance of emotions specific to childhood & adolescence 
314 Hyperkinetic syndrome of childhood 
315 Specific delays in development 
316 Psychic factors associated with diseases classified elsewhere 
317 Mild mental retardation  
318 Other specified mental retardation  
319 Unspecified mental retardation 
50B Anxiety/depression 

ICD: International classification of diseases 
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Note.  This table includes details as listed under “Mental Disorders” by the British Columbia 
Mental Services Plan and accessed at the following site on May 18, 2016: 
http://www2.gov.bc.ca/gov/content/health/practitioner-professional-
resources/msp/physicians/diagnostic-code-descriptions-icd-9 

  

http://www2.gov.bc.ca/gov/content/health/practitioner-professional-resources/
http://www2.gov.bc.ca/gov/content/health/practitioner-professional-resources/
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Table 2.B.  ICD-10CA Diagnostic Codes (F00-F99) For Mental and Behavioural 
Disorders 

 Code Description of disorder 

ICD 10-CA  

F00-F09 Organic, including symptomatic mental disorders 
F10-F19 Mental & behavioural disorders due to psychoactive substance use 

F20-F29 Schizophrenia, schizotypal & delusional disorders 

F30-F39 Mood [affective] disorders 
F40-F48 Neurotic, stress related & somatoform disorders 
F50-F59 Behavioural syndromes associated with psychological disturbances & 

physical factors 
F60-F69 Disorders of adult personality & behaviour 
F70-F79 Mental retardation 
F80-F89 Disorders of psychological development 

ICD: International classification of diseases 

Note.  This table includes description of disorders as listed in the document prepared by © 
2009 Canadian Institute for Health Information “International Statistical Classification of Diseases 
and Related Health Problems, Tenth Revision, Canada (ICD-10-CA), Volume 1 -Tabular List 
(ISBN 1-55392-804-0)” 
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Table 2.C.   Distribution of Comorbid Conditions Among Vancouver At Home 
Participants at Baseline (N=290) 

Comorbid conditionsa All participants 
(n=497) N (%) 

Eligible participants 
(n=290) N (%) 

 
Asthma 
Chronic bronchitis or emphysema 
TB (tuberculosis) 
Hepatitis C 
HIV/AIDS 
Hepatitis B 
Any other sexually transmitted disease (STD) 
Migraine /headache 
Epilepsy or seizure 
Stroke  
Alzheimer’s disease or dementia  
Back problems 
Dental problems 
Foot problems 
Skin problems 
Lice, scabies, bed bugs, or similar infestations 
Arthritis  
An ulcer (stomach or intestine) 
Bowel problems (such as Crohn’s 
disease/colitis) 
Kidney or bladder trouble 
An inability to hold urine (urinary incontinence) 
High blood pressure 
A thyroid condition 
Heart disease 
Diabetes 
Liver disease (other than hepatitis) 
Cancer  
Low iron in the blood (anemia) 
Blood-borne infectious diseasesb 
Multiple (≥ 3) physical illnessc  

 
103 (21) 
86 (17) 
12 (2) 
139 (28) 
43 (9) 
25 (5) 
27 (5) 
157 (32) 
67 (13) 
27 (5) 
12 (2) 
265 (53) 
287 (58) 
189 (38) 
129 (26) 
84 (17) 
187 (38) 
60 (12) 
50 (10) 
72 (14) 
81 (16) 
78 (16) 
18 (4) 
32 (6) 
29 (6) 
19 (4) 
18 (4) 
66 (13) 
157 (32) 
344 (69) 

 
59 (20) 
56 (19) 
11 (4) 
87 (30) 
14 (5) 
26 (9) 
16 (5) 
99 (34) 
43 (15) 
14 (5) 
7 (2) 
158 (55) 
178 (64) 
112 (39) 
75 (26) 
47 (16) 
110 (38) 
39 (13) 
26 (9) 
37 (13) 
46 (16) 
49 (17) 
13 (4) 
21 (7) 
19 (7) 
9 (3) 
11 (4) 
40 (14) 
95 (33) 
202 (70) 

a Obtained from the scale ‘Comorbid Conditions List’ (CMC) which includes 28 comorbid 
conditions as listed in the table (from Asthma to Anemia). Response ‘Do not know’ was 
considered as no. 
b A derived binary variable that Included HIV, Hepatitis C & Hepatitis B. 
c A derived variable which was dichotomized (≥ 3 comorbidities as yes & < 3 comorbidities as no) 
based on counts of 28 comorbid conditions as listed in the table. 
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Table 2.D.  Distribution of Generic Antipsychotic Drugs Prescribed to 
Vancouver At Home Participants During the Study Period (n=290) 

Type Generic name  Pharmacy encounters 
Mean (SD)  

N (%) 

Typical 
Antipsychotic 
Drugs 

Chlorpromazine HCL 2.4 (21.0) 31 (11) 
Flupentixol decanoate 1.5 (6.4) 44 (15) 
Flupentixol HCL 3.7 (52.3) 9 (3) 
Fluphenazine decanoate 1.6 (7.9) 24 (8) 
Fluphenazine HCL 0.1 (1.2) 6 (2) 
Fluspirilene <0.1 (0.5) 1 (<1) 
Haloperidol 3.6 (36.5) 28 (10) 
Haloperidol decanoate 0.4 (3) 10 (3) 
Haloperidol lactate <0.1 (0.1) 1 (<1) 
Loxapine HCL 0.1 (0.4) 11 (4) 
Loxapine succinate 14.6 (71.4) 110 (38) 
Methotrimeprazine HCL <0.1 (0.1) 2 (1) 
Methotrimeprazine maleate 6.6 (30.8) 71 (24) 
Pericyazine 0.2 (3.6) 1 (<1) 
Perphenazine 0.1 (1.4) 5 (2) 
Pimozide 0.2 (1.5) 7 (2) 
Pipotiazine palmitate 0.4 (4.4) 5 (2) 
Thioridazine HCL <0.1 (0.4) 3 (1) 
Trifluoperazine HCL 0.8 (6.5) 13 (4) 
Zuclopenthixol acetate <0.1 (0.2) 4 (1) 
Zuclopenthixol decanoate 1.4 (4.9) 39 (13) 
Zuclopenthixol HCL 1.5 (12.3) 16 (6) 
Any typical antipsychotic 39.5 (112.4) 178 (61) 

Atypical 
Antipsychotic 
Drugs 

Aripiprazole 0.1 (2.3) 1 (0) 
Clozapine 5.1 (31.5) 19 (7) 
Olanzapine 63.9 (385.2) 144 (50) 
Paliperidone <0.1 (0.7) 2 (1) 
Quetiapine fumarate 78 (176.7) 233 (80) 
Risperidone 30.1 (106.8) 163 (56) 
Risperidone microspheres 2.0 (7.5) 44 (15) 
Ziprasidone HCL 0.4 (3.3) 6 (2) 
Any atypical antipsychotic 179.8 (455.2) 287 (99) 
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Chapter 3. Housing First Improves Adherence to 
Antipsychotic Medication Among Formerly Homeless 
Adults with Schizophrenia: Results of a Randomized 
Controlled Trial  
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3.1. Supplemental Tables 
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Table 3.A.  Generic Names of Antipsychotic Drugs Prescribed to Vancouver At 
Home (VAH) Participants During Pre and Post-Randomization 
Periods  

Generic name  % of total pharmacy 
encounters 

Aripiprazole 2.5 
Chlorpromazine HCL 0.5 
Clozapine 8.7 
Flupentixol decanoate 0.7 
Flupentixol HCL 0.9 
Fluphenazine decanoate 0.3 
Fluphenazine HCL 0 
Haloperidol 0.9 
Haloperidol decanoate 0.1 
Haloperidol lactate 0 
Loxapine HCL 0 
Loxapine succinate 7.3 
Methotrimeprazine HCL 0 
Methotrimeprazine maleate 1.2 
Olanzapine 24.7 
Paliperidone 0 
Paliperidone palmitate 0.2 
Perphenazine 0 
Pimozide 0 
Pipotiazine palmitate 0.1 
Quetiapine fumarate 33.9 
Risperidone 13.4 
Risperidone microspheres 1.5 
Thioridazine HCL 0 
Trifluoperazine HCL 0.3 
Ziprasidone HCL 1.8 
zuclopenthixol acetate 0 
zuclopenthixol decanoate 0.7 
Zuclopenthixol HCL 0.3 
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Table 3.B.  Deaths Among Eligible Participants in the Post-Randomization 
Period (n=165) 

 Deatha Total Person-Yearsb 

(PYs) 
Death per 
100 PYs 

P valuec 

Overall (n=165) 8 430.6 1.9  

Congregate site (n=57) 
Scattered site (n=51) 
Treatment as usual (n=57) 

 
2 
4 
2 

150.8 
128.7 
151.0 

 
1.3 
3.1 
1.3 

 
0.511 

a Cause of death (based on ICD-10 codes) was confirmed from vital statistics for 6 of the 8 deaths 
as follows: alcohol overdose; 1 - suicide; 1 – respiratory disease; 2 – not specified. The remaining 
2 deaths were not confirmed by vital statistics, and cause of death cannot be substantiated using 
administrative data. 
b Censoring date: March 31, 2013; date of death for deceased. 
c Log Rank (Mantel-Cox) was used to compare the survival curve between study arms. 
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Table 3.C.  Sensitivity Analysisa of Intervention Effects on Medication 
Possession Ratio in the Post-Randomization Period Using a 
Standardized 2-Year Follow-Up (n=147) 

Study arms Medication 
possession ratio 
Mean (95% 
confidence 
interval) 

P value 
from 
ANOVAb 

Intervention 
effect 
Mean (95% 
confidence 
interval) 

Adjusted P 
valuec for 
pairwise 
comparisons 

(Based on administrative 
health data in last 10 
years)d 

    

Participants with psychotic 
disorder (n=147) 
Congregate site (n=51) 
Scattered site (n=42) 
Treatment as usual (n=54) 

 
 
0.61 (0.51, 0.70) 
0.76 (0.70, 0.83) 
0.57 (0.46, 0.67) 

 
 
0.002 

 
 
0.04 (-0.13, 
0.21) 
0.20 (0.05, 
0.34) 
Reference 

 
 
0.834 
0.006 
Reference 

a Restricted to participants with at least two years of follow-up. MPR was re-calculated using 
number of days with antipsychotic agents in two years of follow up as the numerator and 730 
days as the denominator.    
b As Levene’s test for homogeneity of variance was significant (p <0.05), the overall P value was 
based on Welch ANOVA test. 
c Games-Howell test was used to adjust for family-wise errors between study arms. 
dICD-9 schizophrenic disorders (codes 295.0 – 295.9). 
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Chapter 4. Adherence To Antipsychotic Medication 
And Criminal Recidivism In A Canadian Offender 
Population 
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4.1. Abstract  

Adherence to antipsychotic medication is commonly dichotomized, using an 80% 

adherence threshold. No existing research has validated this benchmark in relation to the 

effect of antipsychotic medication on criminal recidivism. Using linked administrative data 

from a Canadian provincial offender population (n=11,462), the current study compared 

the strength of association between antipsychotic adherence and crime across the full 

adherence spectrum, (i.e., ≤19%; 20%-39%; 40%-59%; 60-79%), using adherence ≥80% 

as the reference. Adherence was operationalized using the medication possession ratio 

(MPR), and offenders were followed for a mean period of 10 years. Adjusted rate ratios 

(ARR) and confidence intervals (CI) are reported. Each of the lower quintiles of adherence 

was significantly (P<0.001) associated with increased risk of violent and non-violent 

recidivism when compared to the reference group (MPR≥0.80). Effect size was 

consistently greater for violent crime. The lowest quintile (MPR ≤0.19) was associated with 

the lowest risk of violent (ARR: 1.39; CI: 1.27, 1.52) and non-violent (ARR: 1.31; CI: 1.21, 

1.41) crime among the four comparison levels. Increasing levels of antipsychotic 

adherence were not correlated with progressive decreases in risk, supporting a 

threshold/plateau relationship between adherence to prescribed pharmacological 

treatment and criminal recidivism. The observed associations highlight the importance of 

optimizing antipsychotic treatment fidelity and continuity, and the development of more 

personalized approaches to antipsychotic adherence promotion.  
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4.2. Introduction  

Antipsychotic medication is the cornerstone of treatment for schizophrenia and 

considered instrumental in the management of violent behaviour.1 A ground breaking 

population-level study reported a 45% reduction in violent crime among patients when 

they received antipsychotic medication compared to when they did not.2 A more recent 

analysis concluded that pharmacological treatment of schizophrenia significantly delayed 

time to violence by 18% among offenders released from prison.3 Nonetheless, the 

relationship linking violence and psychosis is unclear.4 Improved understanding of this 

robust association is crucial to the successful diversion of seriously mentally ill people from 

the criminal justice system. 

An important limitation underlying existing research involves the operational 

definition of adherence. Although routinely operationalized in binary terms, (i.e., adherent 

vs. non-adherent), adherence to antipsychotics varies considerably,5 and the term 

‘partially adherent’6 may best describe the status of most patients when observed over 

time. Previous research addressing violent offending2 applied an innovative within-

participant analytic approach, but nevertheless investigated adherence in binary terms, 

supporting the inference that partial adherence (some) may be superior to non-adherence 

(none). 

Efforts at improving adherence often aim to meet or exceed a threshold of 80%7: 

the cut-off point attributed to a 1975 definition of adherence to antihypertensive 

medication.8 Empirical evidence in support of this threshold is limited,9 although it is widely 

used in drug adherence research,10 including studies focused on antipsychotics.11-13 Very 

few studies report multiple levels of adherence from 0% to 100%,14 and the definition of 

‘poor adherence’ (vs. non-adherence) is obscure.15  

Preliminary evidence suggests that ≥80% antipsychotic adherence is associated 

with lower criminal justice involvement and related costs.16-18 This research has 

established important groundwork addressing the relationship between adherence and 

criminality, but is subject to methodological constraints, including the use of self-reported 

criminal history, relatively short periods of follow-up, and a focus on specific populations 

(i.e., hospitalized psychiatric patients and individuals eligible for Medicaid). These 
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limitations are problematic, and the validity of self-reported justice-system involvement is 

particularly low.19 Additional research addressing the relationship between adherence and 

overall criminality (i.e., both violent and non-violent offending) has been explicitly 

recommended.20 

The objective of the current study was to examine the relationship between 

adherence to antipsychotic medication and criminal recidivism using comprehensive 

administrative records from a population of offenders sentenced under British Columbia 

(BC, Canada) jurisdiction, who had been diagnosed with schizophrenia. In order to better 

understand the strength of this association at different levels, we compared guideline level 

adherence (≥80%) with adherence on an ordinal scale, (i.e., ≤19%; 20%-39%; 40%-59%; 

60-79%). Members of the cohort were followed over a mean observation period of nearly 

10 years.  

Our primary hypothesis was that antipsychotic adherence at or above the 80% 

threshold would be associated with significantly reduced risk of violent and non-violent 

crime when compared to all lower levels of adherence. Secondarily, in order to examine 

whether higher levels of adherence are associated with incrementally lower risk, we 

hypothesized that the lowest level of adherence (0-19%) would be associated with the 

highest risk of criminal conviction. 

4.3. Methods  

4.3.1. Data sources 

The study was approved by the Research Ethics Board at Simon Fraser University. 

Analyses were conducted using data from the British Columbia Inter-Ministry Research 

Initiative (IMRI), which integrates linked, non-identifying administrative data spanning 

multiple decades from three independent BC government ministries: 1990-2015 from the 

Ministry of Health (MoH), and 1997-2015 from the Ministries of Justice (MoJ) and Social 

Development. The resulting database is unique internationally, and includes 

comprehensive details related to diagnoses, hospital and outpatient services, prescription 

medications, income assistance, justice encounters and socio-demographic specifics. 
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Details of the IMRI database not essential to the current study have been described 

elsewhere.21-23  

The current analysis used three specific data sets: Medical Services Plan (MSP) 

billing data and BC PharmaNet from the MoH, and convicted offence data from the MoJ. 

The MoJ administers sentences for all provincial offenders, of whom the vast majority are 

sentenced to terms served in the community. MSP data consist of information about 

medical services delivered to all residents of BC, including dates, costs and diagnostic 

codes (based on International Classification of Diseases: ICD-9). Participation in MSP is 

mandatory and comprises the single source of payment for publicly administered medical 

services in BC.  

All prescriptions dispensed in British Columbia are recorded in BC PharmaNet, 

which has been shown to accurately reflect medication adherence for most patients.24 

These data are sufficiently detailed to calculate long-term adherence to prescription 

medications, and have previously been used to assess antipsychotic adherence in the 

province.25, 26 IMRI data, including PharmaNet records, cover periods of time when 

offenders were incarcerated, as well as all available time before and after involvement 

with the criminal justice system. Financial disincentive against the use of prescribed 

medications is minimized in BC as out-of-pocket cost is incrementally linked to income. 

Individuals with low incomes are eligible for publically funded prescription coverage. 

Antipsychotic medications were identified using the American Hospital Formulary Service 

List. 

4.3.2. Study design and participants 

The population available for analysis consisted of all individuals convicted under 

British Columbia jurisdiction between January 1, 1998 and March 31, 2015. We included 

only those offenders diagnosed with schizophrenia (ICD-9; code 295), and for whom we 

had at least 120 days of follow-up. As comprehensive Justice records are only available 

for individuals from the age of 18, those prescribed antipsychotics prior to age of 18 were 

excluded from the study. Offenders were followed from the date of first dispensed 

antipsychotic prescription until censoring (date of death or March 31, 2015).  
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4.3.3. Variables of interest 

Adherence to antipsychotic prescription was our primary independent variable, 

operationalized using the medication possession ratio (MPR). MPR represents the 

percentage of time that an individual was dispensed prescribed medication, (i.e., number 

of days of medication supplied within a refill interval divided by the total number of days in 

the interval), and is the preferred measure of adherence using administrative data.27 

Antipsychotic MPR has previously been correlated with likelihood of arrest among adults 

with serious mental illness.16, 17  

Following Fazel et al.,2 we calculated adherence (in our case, MPR) for each 120-

day interval, beginning with the date of antipsychotic medication initiation. Antipsychotic 

poly-pharmacy on any given day did not result in double counting or inflation of the MPR 

(upper bound = 1.0). Although participants may have received more than one 

antipsychotic agent over time, the current analysis did not focus on changes in medication 

regimen during the follow-up period. MPR was categorized into five groups, (≤0.19; 0.20-

0.39; 0.40-0.69; 0.60-0.79; ≥0.80), and analysed as a time-dependent covariate in the 

regression model. Consistent with existing literature, MPR≥0.80 was used as the 

reference group. 

Our primary outcome of interest was the number of offences recorded in each 120-

day interval for all participants in the cohort. These were classified as violent or non-violent 

based on type of offence (specified). The date of the offence was the date of the outcome. 

In cases where date of offence was not reported, this was approximated using date of 

conviction and an average delay of five months between date of offence and date of 

conviction.  

4.3.4. Statistical analyses 

Continuous variables (e.g., age, number of services) are presented using 

descriptive statistics (i.e., mean with standard deviation, or median with interquartile 

range, as appropriate). Categorical variables (e.g., gender, education level) are presented 

using counts (n) and proportions (%). We used generalized estimating equations (GEE) 

to estimate the effect of MPR on the rate of violent and non-violent crime,28 while adjusting 
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for confounding variables. We selected GEE negative binomial models (negative binomial 

distribution with log link) due to the over-dispersion and count nature of the outcome data, 

and for better goodness of fit statistics relative to Poisson regression. Autoregressive (first 

order) correlation structure was chosen to control for the correlation in repeated measures 

of the number of offences. As an additional safeguard against heteroskedasticity and 

potential misspecification, we used the robust variance estimator to estimate standard 

errors for the parameters.29-32 In the GEE negative binomial regression analysis, we 

initially estimated the dispersion parameter ignoring the correlation between individuals, 

and then imputed the value of the dispersion parameter in the model, as suggested by 

Hilbe.31 

Each multivariable model controlled for several variables, selected a priori as 

potential confounders associated with criminal recidivism. These include: patient age 

(centered; age -18); gender (men & women); ethnicity (White, Indigenous and Other); 

education level (<Gd. 10, Gd. 10/11, Gd. 12 and Vocational/University); frequency of 

substance use-related services in each 120-day interval (continuous variable); frequency 

of prior offending in each 120-day interval (continuous variable); and duration of follow-up 

in days (offset variable). We report unadjusted and adjusted rate ratios along with 95% 

confidence intervals as measures of association (effect sizes). Significance for estimated 

parameters is reported using alpha level (P≤0.05), and all P values are two-sided.  

Cases with missing values were included in the primary analysis. Demographic 

information was missing for 1,280 (11%) of participants: age, n=3(<1%); ethnicity, n=573 

(5%); and education level, n=1,193 (10%). These participants were included using mean 

age as well as “unknown ethnicity” and “unknown education level” as separate categories 

in the multivariable model. Sensitivity analysis was performed to compare results of the 

primary analysis to those based on complete cases (n=10,182). Additional sensitivity 

analyses were conducted: a) using standard follow-up times of: <5 years; 5 - <10 years; 

and ≥10 years; b) restricted to surviving participants only (n=10,514); and c) based on 

origin of diagnosis (psychiatrist vs. non-psychiatrist). IBM SPSS Statistics 23,33 and 

STATA 13,34 were used to conduct all analyses. 
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4.4. Results  

4.4.1. Sample characteristics 

Figure 2 illustrates the flow of patients included in the current study. Between 

January 1998 and March 2015, 39,591 offenders sentenced under BC provincial 

jurisdiction received at least one antipsychotic prescription. Of these individuals, 31% 

(n=12,102) were diagnosed with schizophrenia. We excluded 640 offenders due to 

insufficient follow-up time (<120 days) and/or initiation of antipsychotic prescription prior 

to age 18. In total, 11,462 individuals met inclusion criteria for the current analysis.  

Offenders in the study sample were predominantly men, with a mean age of 35 

years at enrolment (see Table 4.1). The majority identified ethnically as White, and 11% 

were of self-reported Indigenous ethnicitya. Roughly half of individuals (48%) had 

completed grade 12 and/or vocational or post-secondary training.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a Including descendants of Canada’s indigenous peoples (i.e., First Nations, Métis, and Inuit 
people). 
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Figure 2. Flow Chart of Offenders Included in the Study 
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Table 4.1  Socio-demographic Characteristics of the Study Population 
(n=11,462) 

Variable  Mean (SD)/ n (%) 
Age at enrolment1 
Mean (SD)  
Median (IQR) 

 
35.2 (11.0) 
34.1 (26.2, 42.6) 

Men, n (%) 9,022 (78) 
Ethnicity, n (%)  
White 
Indigenous 
Other 
Unknown  

 
8,210 (72) 
1,289 (11) 
1,390 (12) 
573 (5) 

Education level, n (%) 
<Grade 10 
Grade 10/11 
Grade 12 
Vocational /University 
Unknown   

 
1,613 (14) 
3,205 (28) 
3,694 (32) 
1,757 (16) 
1193 (10) 

IQR: Inter-quartile Range; SD: Standard Deviation 
a Age at enrolment was based on date of initiation of antipsychotic treatment  

(between January 01, 1998 to March 31, 2015).  

4.4.2. Antipsychotic MPR 

Antipsychotic adherence and crime-related characteristics of the study sample are 

provided in Table 4.2. The mean follow-up period approached 10 years, and overall MPR 

was 0.41. The percentage of participants who met or exceeded the recommended 0.80 

threshold dropped from 35% in the first 120 days of follow-up to 27% in the subsequent 

120-day interval. Concurrently, the percentage with MPR below ≤0.19 increased from 21% 

to 46%, indicating that initial adherence levels were not sustained.  

The vast majority (87%) of prescribed antipsychotics were atypical (see 

Supplementary Table 4.A). Of these, quetiapine (39%), olanzapine (19%) and risperidone 

(17%) were the most common. Only 7% of prescriptions were for clozapine. Loxapine and 

methotrimeprazine were the most commonly prescribed typical antipsychotics.  
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Table 4.2  Medication Possession Ratio and Crime-related Characteristics of 
the Study Population (n=11,462) 

Individual-level variable  Mean (SD) / n (%) 
Number of days with antipsychotic medication in follow-up period  
Mean (SD) 
Median (IQR) 

 
1,475 (1544) 
883 (210, 2334) 

Follow-up period, in years 
Mean (SD)  
Median (IQR) 
Minimum, maximum  
Total follow up time (person years) 

 
9.8 (5.1) 
9.7 (5.4, 14.3) 
0.3, 17.2 
112, 275 

Medication possession ratio (during entire follow-up period) 
Mean (SD) 
Median (IQR) 

 
0.41 (0.32) 
0.36 (0.09, 0.70) 

Medication possession ratio  
(During 1st 120-day interval of follow-up period), n (%) 
≤0.19 
0.20 - 0.39 
0.40 - 0.59 
0.60 - 0.79 
≥0.80  

 
 
2,392 (21) 
2,052 (18) 
1,435 (12) 
1,628 (14) 
3,955 (35) 

Medication possession ratio  
(During 2nd 120-day interval of follow-up period), n (%) 
≤0.19 
0.20 - 0.39 
0.40 - 0.59 
0.60 - 0.79 
≥0.80  

 
 
5,222 (46) 
1,001 (9) 
955 (8) 
1,197 (10) 
3,087 (27) 

# of offences in the year prior to enrolment, mean (SD) 0.8 (1.9) 
Any offence in the year prior to enrolment, n (%)  3,341 (29) 
Violent offences in follow-up period 
Mean # of offences (SD) 
Median # of offences (IQR) 
Total # of violent events in the entire cohort 
Rate (per 100 person years) 

 
0.8 (1.8) 
0 (0, 1) 
8,619  
7.7 

Non-violent offences in follow-up period 
Mean # of offences (SD) 
Median # of offences (IQR) 
Total # of non-violent events in the entire cohort 
Rate (per 100 person years) 

 
3.0 (7.3) 
1 (0,2) 
34,733  
30.9  
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IQR: Inter-quartile Range; SD: Standard Deviation  

4.5. Justice outcomes 

Violent offences totalled 8,619 throughout follow-up; averaging nearly one (0.8) 

violent offence per person during the study period, or a rate of 7.7 violent offences per 100 

person years. The rate of non-violent offences was four times higher (30.9 per 100 person 

years), averaging 3 non-violent offences per person, and totalling 34,733 non-violent 

offences during the same period. Although the overall mean number of offences in the 

year prior to enrolment approached one (0.80) per person, these were committed by less 

than one third (29%) of the cohort. Categories and frequencies of violent and non-violent 

crime are provided in Supplementary Table 4.B.  

4.5.1. GEE negative binomial regression analysis 

Crude and adjusted rate ratios (ARR) and 95% confidence intervals (CI) are 

reported for each level of adherence compared to the reference (i.e., ≥0.80; see Table 

4.3). Each of the lower adherence quintiles was significantly (P<0.001) associated with 

increased risk of both violent and non-violent crime. The lowest quintile (MPR ≤0.19) was 

associated with the lowest risk of violent (ARR: 1.39; CI: 1.27, 1.52) and non-violent (ARR: 

1.31; CI: 1.21, 1.41) crime among the four comparison levels. The effect of antipsychotic 

adherence was consistently greater for violent crime. Restricting the sample to complete 

cases (i.e., those with complete information across all databases; n=10,182) and 

repeating the above analysis revealed a similar pattern of findings (see Supplementary 

Table 4.C).  
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Table 4.3  GEE Negative Binomial Regression Analysis Estimating the Association 
Between Medication Possession Ratio (MPR) and Violent/Non-violent Crime (n=11,462a) 
 Variable  Unadjusted Rate Ratio  

(95% CI)b 
Adjusted Rate Ratio  
(95% CI)c 

Violent crime MPR  
≤0.19 
0.20 - 0.39 
0.40 - 0.59 
0.60 - 0.79 
≥0.80  

 
1.54 (1.41, 1.68)d 
2.68 (2.39, 3.01) 
2.58 (2.29, 2.91) 
1.95 (1.74, 2.19) 
Reference  

 
1.39 (1.27, 1.52) 
2.28 (2.03, 2.56) 
2.21 (1.96, 2.50) 
1.73 (1.55, 1.94) 
Reference 

MPR (<0.80) 1.78 (1.64, 1.93) 1.58 (1.46, 1.71) 
Non-violent crime MPR  

≤0.19 
0.20 - 0.39 
0.40 - 0.59 
0.60 - 0.79 
≥0.80  

 
1.50 (1.39, 1.62) 
2.01 (1.83, 2.21) 
1.86 (1.70, 2.03) 
1.65 (1.53, 1.78) 
Reference 

 
1.31 (1.21, 1.41) 
1.64 (1.50, 1.80) 
1.64 (1.50, 1.80) 
1.48 (1.37, 1.60) 
Reference 

MPR (<0.80) 1.62 (1.52, 1.73) 1.41 (1.33, 1.50) 

GEE: Generalized Estimating Equation; MPR: Medication Possession Ratio; CI: Confidence 
Interval 

a Demographic information was unknown for 1,280 participants (11%): age n=3 (<1%); ethnicity 
n=573 (5%); and education level n=1193 (10%). Unknown age was replaced by mean age. 
Unknown ethnicity & education level were included as separate categories in the multivariable 
model. 

b 95% CIs and both unadjusted and adjusted rate ratios were estimated using Robust Standard 
Errors. 

c  Each multivariable GEE model controlled for age at enrolment (centered, age -18); gender (men 
& women); ethnicity (White, Indigenous, Other & Unknown); education level (<Gd. 10, Gd. 
10/11, Gd. 12, Vocational/University & Unknown); use of substance disorder-related services 
(continuous variable); number of offences in the previous year (continuous variable); number of 
120-day intervals (continuous variable); and duration of follow-up in days (offset variable). 

d  Bold indicates significant at P value <0.001 

The relationship between MPR and violent/non-violent crime was also subject to 

sensitivity analysis by duration of available follow-up. Table 4.4 demonstrates that MPR 

levels ≤0.79 were consistently associated with significantly higher risk of both violent 

(P<0.001) and non-violent (P<0.05) crime, regardless of length of follow-up. Similar overall 

results were generated when individuals who died during follow-up were excluded from 

analyses. Sensitivity analysis estimating the association between MPR and violent/non-
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violent crime by diagnostic source also yielded comparable findings (see Supplementary 

Table 4.D). 

Table 4.4  Sensitivity Analysis Estimating the Association Between Medication 
Possession Ratio (MPR) and Violent/Non-Violent Crime (By Duration 
of Follow Up) 

Subgroup  Medication Possession Ratio 
(MPR) 

Adjusted Rate 
Ratio  
(95% CI)a 

Surviving participants   
(n=10,514b, 92%) 

  

Violent crime MPR  
≤0.19 
0.20 - 0.39 
0.40 - 0.59 
0.60 - 0.79 
≥0.80  

 
1.35 (1.23, 1.48)c 
2.29 (2.03, 2.58) 
2.26 (1.99, 2.56) 
1.70 (1.51, 1.91) 
Reference 

MPR (<0.80) 1.55 (1.43, 1.68) 
Non-violent crime MPR 

≤0.19 
0.20 - 0.39 
0.40 - 0.59 
0.60 - 0.79 
≥0.80  

 
1.22 (1.22, 1.42) 
1.63 (1.49, 1.79) 
1.65 (1.50, 1.81) 
1.47 (1.36, 1.60) 
Reference 

MPR (<0.80) 1.41 (1.33, 1.51) 
<5 years of follow up  
(n=2,530, 22%) 

  

Violent crime MPR  
≤0.19 
0.20 - 0.39 
0.40 - 0.59 
0.60 - 0.79 
≥0.80  

 
1.57 (1.18, 2.09) 
2.31 (1.55, 3.44) 
2.18 (1.46, 3.27) 
1.89 (1.20, 2.96) 
Reference 

MPR (<0.80) 1.77 (1.35, 2.32) 
Non-violent crime MPR 

≤0.19 
0.20 - 0.39 
0.40 - 0.59 
0.60 - 0.79 
≥0.80  

 
1.44 (1.17, 1.78) 
1.69 (1.29, 2.22) 
1.40 (1.08, 1.80) 
1.29 (1.00, 1.65)d 
Reference 
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Subgroup  Medication Possession Ratio 
(MPR) 

Adjusted Rate 
Ratio  
(95% CI)a 

MPR (<0.80) 1.43 (1.19, 1.72) 
5 to <10 years of follow up 
(n=3,395, 30%) 

  

Violent crime MPR  
≤0.19 
0.20 - 0.39 
0.40 - 0.59 
0.60 - 0.79 
≥0.80  

 
1.48 (1.24, 1.76) 
2.27 (1.84, 2.81) 
2.16 (1.71, 2.72) 
1.67 (1.34, 2.08) 
Reference 

 MPR (<0.80) 1.64 (1.40, 1.92) 
Non-violent crime MPR  

≤0.19 
0.20 - 0.39 
0.40 - 0.59 
0.60 - 0.79 
≥0.80  

 
1.28 (1.13, 1.45) 
1.51 (1.29, 1.78) 
1.59 (1.36, 1.86) 
1.41 (1.23, 1.61) 
Reference 

 MPR (<0.80) 1.37 (1.23, 1.53) 
≥10 years of follow up  
(n=5,537, 48%) 

  

Violent crime MPR  
≤0.19 
0.20 - 0.39 
0.40 - 0.59 
0.60 - 0.79 
≥0.80  

 
1.36 (1.22, 1.51) 
2.28 (1.97, 2.65) 
2.24 (1.93, 2.61) 
1.74 (1.52, 2.00) 
Reference 

 MPR (<0.80) 1.55 (1.41, 1.71) 
Non-violent crime MPR  

≤0.19 
0.20 - 0.39 
0.40 - 0.59 
0.60 - 0.79 
≥0.80  

 
1.31 (1.18, 1.44) 
1.70 (1.50, 1.91) 
1.69 (1.50, 1.91) 
1.53 (1.38, 1.69) 
Reference 

 MPR (<0.80) 1.43 (1.32, 1.55) 
CI: Confidence Interval; MPR: Medication Possession Ratio 
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a Each multivariable GEE model controlled for age at enrolment (centered, age-18), gender (men 
& women); ethnicity (White, Indigenous and Other); education level (<Gd. 10, Gd. 10/11, Gd. 12 
and Vocational/University); use of substance disorder-related services (continuous variable); 
number of offences in the previous year (continuous variable); number of 120-day intervals 
(continuous variable); and duration of follow up in days (offset variable). 

b 948 participants (8%) who died during the study period were excluded from the analysis.  
c Bold indicates significant at P value <0.001. 
d Italics bold indicates significant at P value ≤0.05. 

4.6. Discussion  

Antipsychotic adherence levels below 80% were strongly linked with criminal 

conviction. All adherence quintiles below the 0.80 threshold were associated with 

significantly increased risk of non-violent crime (up to 65% higher), and violent crime (up 

to 128% higher). The effect of non-adherence was consistently greater for violent crime. 

To our knowledge, this is the first longitudinal population-level study to investigate the 

validity of the 80% adherence benchmark in relation to the effect of antipsychotic 

medication on criminal recidivism.  

Contrary to our hypothesis, the lowest adherence level (MPR≤0.19) was 

associated with a relatively low risk of crime. Limited use of prescribed medication in this 

group may have resulted in psychiatric symptoms so severe that patient function, including 

capacity to offend, was compromised. Alternatively, this subgroup may have experienced 

symptom improvement and/or remission, prompting reduced or discontinued adherence 

to antipsychotic medication. Nevertheless, increasing levels of adherence were not 

correlated with progressive decreases in risk. Our findings are consistent with a 

threshold/plateau relationship between adherence and crime, although this is an area 

requiring further study. Notably, the current findings suggest that the reduction in violent 

crime reported by Fazel et al.2 may have been driven by a subgroup of patients who 

consistently received antipsychotic medication at least 80% of the time. Further research 

is required to investigate this hypothesis.  

Our results are consistent with those of the PRIDE study,35 in which the use of 

long-acting injectable (LAI) antipsychotics was associated with longer time to treatment 

failure (including arrest and incarceration) when compared to oral formulations. Authors 
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of the PRIDE study attributed these results to more consistent treatment exposure in 

participants treated with injectables; a conclusion reiterated by authors of a second 

randomized controlled trial published in the same year36, and further reinforced by 

research demonstrating superior psychopathological outcomes with perfect, or ‘full’ 

adherence (100%) when compared to ‘non-full’ adherence (80%-99.9%) to both oral and 

depot-antipsychotics.37 

Over an average follow-up period of 10 years, mean MPR in our offender cohort 

was only half (0.41) the recommended threshold. Efforts targeted at reaching ≥80% 

adherence thus present an achievable opportunity for meaningful crime reduction and 

substantial violence prevention. These benefits are not limited to enhanced public safety. 

Criminal justice involvement is strongly associated with negative health outcomes for 

offenders,38 and has distinct consequences for public health.39 Given the relatively high 

prevalence of schizophrenia among justice-involved individuals, the promotion of high 

antipsychotic adherence may synonymously reduce the potential for a range of harms 

experienced by an already vulnerable population with concurrent benefits to the public at 

large. 

A further observation of note is that adherence achieved in the first 120 days of 

our study was not sustained in the subsequent 120-day period. Viewed chronologically, 

the first observed time interval had the highest proportion of offenders (35%) at or above 

80% adherence. In the second interval, this proportion had attenuated to only 27%. This 

is consistent with existing - but limited - research demonstrating that adherence to 

antipsychotic medication is unstable over time.40,41 Although current practice guidelines 

recommend ‘indefinite and continuous’ antipsychotic treatment,42 discontinuation is 

common and associated with extremely high risk of relapse.43,44 The significant reduction 

in violence and crime associated with adherence to medication as demonstrated in the 

current study reinforces the importance of identifying and building on effective practices 

used during the first months of prescription to achieve sustained adherence over the 

longer term – particularly among patients involved with the criminal justice system. 

Our research has some limitations. Although MPR is a useful measure of 

adherence, it is an approximation of behaviour and may overestimate actual ingestion of 
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prescribed medication. Medications administered in hospital are not recorded in 

PharmaNet, and our analysis did not consider time at risk of offending (i.e., time 

incarcerated). However recent analysis of the BC offender population (n=188,625) 

demonstrated mean hospitalization of just 4.2 days, and mean custody convictions of 0.5 

over a five-year period (April 2007-March 2012).21  

Although we maximized the use of available data by operationalizing MPR as a 

ratio, collapsing all prescribed antipsychotics into a single group potentially masked 

important variability between different medications and/or methods of administration (e.g., 

LAIs), each of which warrant further research. Categorization of MPR in quintiles revealed 

important information about varying levels of adherence, but future research is needed to 

investigate potentially meaningful thresholds of effectiveness, which may vary based on 

particular outcomes, specific formulations, and individual patient characteristics. 

Existing literature suggests that untreated schizophrenia is associated with 

increased risk of police contact45 and violence.46 Large, longitudinal cohort studies have 

demonstrated significant reductions in violent recidivism among individuals when they 

were dispensed antipsychotic medication compared to when they were not.2,47 Results of 

the current analysis further support the promotion of guideline-level antipsychotic 

adherence for the reduction of criminal behaviour. Nevertheless, a causal relationship 

between antipsychotic adherence and criminality cannot be inferred from available 

evidence, and considerable debate remains over the relative importance of criminogenic 

factors versus psychotic symptoms in the treatment of mentally disordered offenders. 

Specifically, important correlates of criminal behaviour, including personality traits (e.g., 

impulsivity/aggression, poor self-control), and undiagnosed concurrent mental illness 

(e.g., substance use disorders, fetal alcohol spectrum disorders, personality disorders), 

were unaccounted for in the current multivariable model, and may have resulted in residual 

confounding. Alternatively, our findings may have been subject to compliance bias, as 

treatment adherence captures unmeasured behaviours, which may also lead to better 

patient outcomes.  

The current analysis extends existing research by bolstering the relevance of the 

80% adherence benchmark in relation to the effect of antipsychotic medication on criminal 
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recidivism. Nonetheless, interpretation of these results is subject to several limitations, 

including: the observational nature of findings; reliance on 80% as the point of reference 

(without examining alternative potential thresholds of adherence); and use of 

administrative data with the omission of potentially relevant variables (e.g., symptom 

severity) Investigation of the links between adherence, violence, and crime among 

patients diagnosed with schizophrenia is indicated using a randomized trial design and 

operationalization of adherence as a continuous variable. 

Our findings provide empirical evidence in support of antipsychotic medication 

effectiveness at reducing violent/non-violent crime when adherence levels meet or exceed 

the ≥0.80 benchmark. Further refining of this hypothesis (and of optimal thresholds) is 

needed. Additional research considering the heterogeneity of factors related to 

antipsychotic non-adherence is required to develop a more personalized approach to 

adherence promotion and to optimize patient outcomes.  
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Table 4.A.  Generic Names of Antipsychotic Drugs (APD) Prescribed to 
Participants (N=11,462) During the Study Period  

 

 Generic name  # of pharmacy 
transactions 
n (%)a 

Atypical APD  Aripiprazole 63,700 (2.1) 
Asenapine Maleate 1,612 (0.1) 
Clozapine 203,508 (6.8) 
Olanzapine 563,920 (19.0) 
Paliperidone 11,280 (0.4) 
Paliperidone Palmitate 18,378 (0.6) 
Quetiapine Fumarate 114,7367 (38.6) 
Risperidone 51,8197 (17.4) 
Risperidone Microspheres 43,352 (1.5) 
Ziprasidone Hcl 24,909 (0.8) 
Lurasidone Hcl 217 (<0.1) 
Any Atypical APDb 2,596,440 (87.3) 

Typical APD Chlorpromazine Hcl 23,292 (0.8) 
Flupentixol Decanoate 25,344 (0.9) 
Flupentixol Hcl 7,659 (0.3) 
Fluphenazine Decanoate 7,549 (0.3) 
Fluphenazine Hcl 1,346 (0) 
Fluspirilene 46 (<0.1) 
Haloperidol 30,712 (1) 
Haloperidol Decanoate 3,480 (0.1) 
Haloperidol Lactate 128 (<0.1) 
Loxapine Hcl 652 (<0.1) 
Loxapine Succinate 130,385 (4.4) 
Mesoridazine Besylate 98 (<0.1) 
Methotrimeprazine Hcl 85 (<0.1) 

 Methotrimeprazine Maleate 84,589 (2.8) 
Pericyazine 489 (<0.1) 
Perphenazine 4,668 (0.2) 
Pimozide 4,972 (0.2) 
Pipotiazine Palmitate 4,903 (0.2) 
Thioridazine Hcl 4,624 (0.2) 
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Trifluoperazine Hcl 16,140 (0.5) 
Zuclopenthixol Acetate 125 (<0.1) 
Zuclopenthixol Decanoate 19,126 (0.6) 
Zuclopenthixol Hcl 5,903 (0.2) 
Fluphenazine Enanthate 5 (<0.1) 
Thiothixene 106 (<0.1) 
Any Typical APDc 376,426 (12.7) 

a n represents total pharmacy transactions attributable to a specific antipsychotic and % 
represents the proportion of pharmacy transactions for a given antipsychotic against all 
antipsychotic-related pharmacy transactions (2,972,866) prescribed to participants during the 
study period. 

b Includes all aforementioned (n=11) atypical antipsychotic drugs. 
c Includes all aforementioned (n=25) typical antipsychotic drugs. 
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Table 4.B.  Offences Committed During the Study Period (N=11,462) 

 Charge description # of offences n (%) 

Violent crime  Murder 27 (0.3) 
Attempted Murder 3 (0.1) 
Robbery 823 (9.5) 
Sexual Assault 185 (2.1) 
Other Sexual-Related Offences 268 (3.1) 
Major Assault 1,542 (17.9) 
Common Assault 3,375 (39.2) 
Uttering Threats 2,008 (23.3) 
Criminal Harassment 244 (2.8) 
Other Crimes Against A Person 144 (1.7) 
Violent Crime (Total) 8,619 (100%)  

Non-violent 
crime 

Motor Vehicle Theft 246 (0.7) 
Theft 10,242 (29.5) 
Break & Enter 1,199 (3.5) 
Fraud 1,433 (4.1) 
Mischief 2,241 (6.5) 
Possession Of Stolen Property 1,280 (3.7) 
Other Property Crime 295 (0.8) 
Failure To Appear In Court 439 (1.3) 
Breach Of Probation 6,352 (18.3) 
Unlawfully At Large 106 (0.3) 
Failure To Comply With Order 4,306 (12.4) 
Other Administrative Justice 646 (1.9) 
Weapons 644 (1.9) 
Prostitution 160 (0.5) 
Disturbing The Peace 427 (1.2) 
Residual Criminal Code 1,608 (4.6) 
Impaired Driving 196 (0.6) 
Other Criminal Code Traffic 443 (1.3) 
Drug Possession 906 (2.6) 
Drug Trafficking 900 (2.6) 
Young Offenders Act 17 (<0.1) 
Other Federal Statutes 238 (0.7) 
Other 409 (1.2) 
Non-Violent Crime (Total) 34,733 (100%) 
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Table 4.C.  Complete Case Analysis Estimating the Association Between 
Medication Possession Ratio and Violent/Non-Violent Crime 
(n=10,182a) 

 Medication Possession Ratio (MPR)  Adjusted Rate Ratio  
(95% CI)b 

Violent crime MPR  
≤0.19 
0.20 - 0.39 
0.40 - 0.59 
0.60 - 0.79 
≥0.80  

 
1.39 (1.27, 1.53) 
2.28 (2.02, 2.58) 
2.26 (1.99, 2.56) 
1.78 (1.58, 2.00) 
Reference 

MPR (<0.80) 1.59 (1.46, 1.73) 
Non-violent crime MPR  

≤0.19 
0.20 - 0.39 
0.40 - 0.59 
0.60 - 0.79 
≥0.80  

 
1.30 (1.21, 1.41) 
1.67 (1.52, 1.84) 
1.60 (1.46, 1.75) 
1.48 (1.36, 1.60) 
Reference 

MPR (<0.80) 1.41 (1.32, 1.50) 
CI: Confidence Interval; MPR: Medication Possession Ratio 
a 1,280 participants (11%) were excluded from the analysis due to missing demographic 

information: age n=3 (<1%); ethnicity n=573 (5%); and education level n=1,193 (10%).  
b Each multivariable GEE model controlled for age at enrolment (centered, age -18); gender (men 

& women); ethnicity (White, Indigenous and Other); education level (<Gd. 10, Gd. 10/11, Gd. 12 
and Vocational/University); use of substance disorder-related services (continuous variable); 
number of offences in the previous year (continuous variable); number of 120-day intervals 
(continuous variable); and duration of follow up in days (offset variable). 
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Table 4.D.  Sensitivity Analysis Estimating the Association Between Medication 
Possession Ratio and Violent/Non-Violent Crime By Practitioner 
Type (n=11,462a) 

 Medication Possession Ratio (MPR)  Adjusted Rate Ratio  
(95% CI)b 

Diagnosed by 
psychiatrist 
(n=8,149c, 71%) 

  

Violent crime MPR  
≤0.19 
0.20 - 0.39 
0.40 - 0.59 
0.60 - 0.79 
≥0.80  

 
1.51 (1.36, 1.67) 
2.46 (2.15, 2.81) 
2.33 (2.04, 2.66) 
1.77 (1.57, 2.00) 
Reference 

MPR (<0.80) 1.71 (1.56, 1.87) 
Non-violent crime MPR  

≤0.19 
0.20 - 0.39 
0.40 - 0.59 
0.60 - 0.79 
≥0.80  

 
1.37 (1.25, 1.49) 
1.66 (1.49, 1.85) 
1.71 (1.54, 1.90) 
1.52 (1.39, 1.66) 
Reference 

MPR (<0.80) 1.48 (1.38, 1.59) 
Diagnosed by non-
psychiatrist 
(n=3,313d, 29%) 

  

Violent crime MPR  
≤0.19 
0.20 - 0.39 
0.40 - 0.59 
0.60 - 0.79 
≥0.80  

 
1.16 (0.95, 1.41) 
1.77 (1.40, 2.23) 
1.87 (1.39, 2.52) 
1.58 (1.20, 2.09) 
Reference 

MPR (<0.80) 1.29 (1.07, 1.54) 
Non-violent crime MPR  

≤0.19 
0.20 - 0.39 
0.40 - 0.59 
0.60 - 0.79 
≥0.80  

 
1.20 (1.04, 1.38) 
1.59 (1.34, 1.90) 
1.39 (1.17, 1.67) 
1.34 (1.14, 1.58) 
Reference 

MPR (<0.80) 1.27 (1.12, 1.44) 
CI: Confidence Interval; MPR: Medication Possession Ratio 
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a Of 11,462 participants, 8,149 (71%) were diagnosed (at least once) with schizophrenia by 
psychiatrists, 3,222 (28%) were diagnosed by general practitioners, and 91(1%) were 
diagnosed by nurses or allied health professionals (exclusively).  

b Each multivariable GEE model controlled for age at enrolment (centered, age -18); gender (men 
& women); ethnicity (White, Indigenous and Other); education level (<Gd. 10, Gd. 10/11, Gd. 12 
and Vocational/University); use of substance disorder-related services (continuous variable); 
number of offences in the previous year (continuous variable); number of 120-day intervals 
(continuous variable) and duration of follow up in days (offset variable). 

c Of 8,149 participants, 2,766 (34%) were diagnosed (at least once) with schizophrenia by 
psychiatrists (exclusively). 5,261(65%) were diagnosed by psychiatrists and general 
practitioners, and 122 (1%) were diagnosed by psychiatrists, general practitioners, and by 
nurses or allied health professionals. 

d Of 3,313 participants, 3,140 (95%) were diagnosed (at least once) with schizophrenia by 
general practitioners (exclusively). 82 (2%) were diagnosed by general practitioners and by 
nurses or allied health professionals. 91(3%) were diagnosed exclusively by nurses or allied 
health professionals.    
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Chapter 5. Synthesis and Recommendations 

There is currently a dearth of research addressing effective and pragmatic 

approaches to improving the health and social outcomes of severely mentally ill individuals 

who are homeless and/or involved with the criminal justice system. The prevalence of 

schizophrenia - in particular - is disproportionately high among these patients [23,24], 

whose circumstances often impede adherence to prescribed pharmacological treatment. 

Situational barriers to medication adherence, such as unstable or precarious living 

conditions, compromised continuity and coordination of care [35], and limited social 

networks [36] frequently co-occur, and are characteristic of the context in which many 

socially marginalized patients live.  

An important prerequisite to effective intervention and improved outcomes for 

patients in these circumstances is empirical evaluation of their adherence to prescribed 

antipsychotic regimens. This has not been adequately addressed in previous literature. 

The current analyses, conducted in the Canadian context, demonstrate that antipsychotic 

adherence, as measured by the medication possession ratio, was considerably below the 

recommended threshold of 80% among both justice-involved and homeless individuals in 

British Columbia. 

The vast majority of homeless participants in the Vancouver At Home (VAH) cohort 

analyzed in Chapter 2 were diagnosed with schizophrenia, consistent with previous 

evidence indicating that schizophrenia is associated with the highest risk of homelessness 

of all psychiatric disorders [37]. Individuals were predominantly white, unmarried men, with 

a mean age of 41.5 years, who achieved relatively low levels of formal education. Most 

were diagnosed with chronic co-morbid health conditions, and nearly half had been 

homeless for more than three years. Concurrent substance use was highly prevalent.  

Mean antipsychotic adherence over a 15-year observation period was evenly distributed 

and just 41%.  

Socio-demographic characteristics of the British Columbia offender sample 

described in Chapter 4 are strikingly similar to those of the homeless sample highlighted 

above. With the exception of being a slightly younger group (mean age of 35.2 years), 
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individuals were predominantly white, poorly educated men, with mean antipsychotic 

adherence of 41%. Together, these studies suggest life trajectories marked by the early 

onset of functional and cognitive impairments of schizophrenia, perpetuated by ongoing 

psychosocial adversity, and punctuated by criminal justice involvement and 

homelessness. 

Systematic reviews examining socio-demographic-related risks for antipsychotic 

non-adherence yield inconsistent results [38]. However, unmarried, unemployed and 

poorly educated men have been shown to face higher risk of poor adherence [39-41]. 

Other research indicates that men with schizophrenia who have relatively high levels of 

functional impairment are more likely to have a negative attitude towards antipsychotic 

medication, and thus lower levels of adherence [42]. Concurrent substance use is highly 

prevalent among individuals diagnosed with schizophrenia, and is consistently associated 

with higher risk of occupational, housing and economic burdens [43]. Substance use is 

also an established risk factor for non-adherence [44], and recent analysis suggests the 

latter may mediate a causal relationship between substance use and non-remission [45].   

The homeless and offender samples studied in the current thesis are strongly 

defined by the risk factors identified above, although findings described in Chapter 2 

indicate that none was significantly associated with adherence to antipsychotic 

medication. Instead, key dynamic and modifiable risk factors, including prescription of 

long-acting injectable (LAI) formulations, engagement with primary health care and 

duration of homelessness emerged as important correlates of antipsychotic adherence.  

These findings are consistent with recent research suggesting that prescription of 

LAIs (vs. oral formulations) is significantly associated with improved psychopathology, 

quality of life and antipsychotic adherence [46], particularly in the treatment of ‘high-risk’ 

populations, including homeless or formerly homeless individuals [32].  Evidence of depot 

antipsychotic superiority in patients with histories of violent behaviour and those under 

involuntary outpatient commitment has not been confirmed [47]. Previous research also 

underscores the association between better therapeutic relationships and improved 

antipsychotic adherence [48], which substantiates the current finding that low levels of 

primary health care engagement were predictive of poor adherence.  
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Results provide converging evidence from different studies to indicate that housing 

is a critical intervention toward the promotion of antipsychotic adherence among 

previously homeless individuals. Chapter 3 details significant improvement in adherence 

(approaching guideline levels) among participants randomized to housing supported by 

Assertive Community Treatment (ACT), when compared to those assigned to usual care. 

There was no significant difference between participants randomized to usual care and 

those assigned to congregate supported housing. Participants in both these groups 

exhibited very low adherence to antipsychotic medication. Although the ACT intervention 

was overwhelmingly effective (mean adherence of 78%), it also resulted in a skewed 

distribution of adherence levels, with half of participants demonstrating very high 

adherence (median adherence of 87%) post-randomization. This suggests that ACT-

supported housing was not sufficiently effective to improve antipsychotic adherence 

among all individuals assigned to the ACT treatment group, and reinforces the variability 

of treatment response among people diagnosed with schizophrenia.  

This experimental evidence corroborates and extends previous research 

suggesting that homelessness and psychiatric symptom severity among severely mentally 

ill individuals were more successfully attenuated using ACT when compared to standard 

case-management models [49]. Access to health care is considered a critical component 

to improved medication adherence in homeless patients [50].  Financial burden has been 

reported among poorly adherent individuals [51], and is an obvious consideration among 

those who are homeless. Nevertheless, the current analyses demonstrate that enhanced 

treatment access has limited potential for improving adherence, at least in the context of 

publically funded healthcare and medication coverage. The provision of an on-site 

pharmacy in the congregate housing building failed to result in significant improvement 

among participants assigned to that condition.  

People who are both homeless and mentally ill are at high risk of criminal justice 

system involvement [52]. Previous analysis based on the VAH trial indicated that ACT-

supported housing promoted significant reductions in offending and criminal recidivism 

relative to treatment as usual, while assignment to congregate supported housing did not 

[53]. In light of the current evidence, it is plausible that these reductions were the result of 

significantly improved antipsychotic adherence among participants randomized to ACT. 
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Current understanding of the causal relationship between schizophrenia and criminal 

behaviour is unclear [54], and the role of criminogenic versus mental health-related factors 

is uncertain [55]. Nonetheless, large and robust correlational studies have reported strong 

associations between adherence to antipsychotic medication, risk of violent crime [18] and 

recidivism [33]. 

Chapter 4 of the thesis demonstrated high levels of sub-optimal antipsychotic 

adherence among offenders sentenced under British Columbia jurisdiction. As observed 

in the homeless cohort, mean adherence in the offender population was just half (41%) 

the recommended 80% threshold. Regression analysis showed that all adherence levels 

below 80% were strongly linked with both violent and non-violent criminal behaviour, 

although the association was consistently greater with violent offending. Results extend 

existing literature by operationalizing adherence across the full spectrum rather than as a 

binary outcome, and provide preliminary support for the rule-of-thumb 80% adherence 

guideline. This suggests that patients who met or exceeded this threshold may have driven 

previously reported reductions associated with increased adherence to antipsychotic 

medication. 

The findings also support the dynamic nature of antipsychotic adherence over 

time. In the four months following the initiation of antipsychotic prescribing, 35% of the 

offender cohort met or exceeded the guideline level of adherence. This percentage fell 

abruptly to 27% in the subsequent 4-month period. At the same time, the proportion of 

individuals with the lowest levels of adherence (≤20%) more than doubled, rising from 21% 

to nearly half (46%) the cohort. These results suggest the possibility that factors present 

at the outset of prescribing (e.g., clinician advice and attention, patient motivation) may be 

identified and extended over time in order to improve long-term adherence. 

Finally, the current findings demonstrate that the majority of offences committed 

by offenders with schizophrenia were attributed to a relatively small proportion of the entire 

cohort (29%). Therefore, while sub-guideline adherence was associated with crime 

overall, additional criminogenic factors (e.g., impulsivity, unrecorded substance use 

disorder and other psychiatric co-morbidities) may have increased the risk of offending 

within this smaller group of patients. Previous research in the British Columbia offender 
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population has shown that individuals diagnosed with severe mental illness and 

concurrent substance use disorder were at higher risk of criminal recidivism than those 

with mental or substance use disorder only [56]. Accordingly, non-adherence may be a 

marker for criminality to be considered alongside additional factors, leading to a more 

complete and actionable understanding of patient risks and the approaches needed to 

attenuate them.  

Analysis of complex and dynamic relationships – subject to the limitations of 

administrative data – leaves unclear the causal relationships between risk factors, 

antipsychotic adherence and crime. Further study using biological measures of adherence 

operationalized as a continuous variable in randomized designs is required to infer 

causation. Nonetheless, the current findings suggest the presence of a roughly inverse 

association between adherence to antipsychotic medication and crime rates, based on 

current treatment guidelines, in a context of universal access to care and prescribed 

medication. The results corroborate existing literature and satisfy many of the criteria used 

as the basis for making causal inferences (known as the Bradford Hill criteria). For 

example, the findings presented in this thesis include strong effect sizes, are consistent, 

show clear temporal association, are plausible and coherent, include experimental 

evidence, and are analogous to the profile of effectiveness for other drugs.   

Results have meaningful implications for policy and practice. The studies are 

among the first to confirm very low levels of adherence to prescribed antipsychotic 

medication in homeless and offender populations. Analyses also identify key, modifiable 

risk factors for poor antipsychotic adherence among vulnerable patients, including 

appropriately supported housing, prescription of LAIs, and enhanced engagement with 

primary care. Interventions targeted at these dynamic factors hold real promise for 

reducing the risk of homelessness and criminal justice system involvement faced by 

individuals diagnosed with schizophrenia.  

A strong evidence base demonstrates that sub-optimal antipsychotic adherence 

contributes to symptom relapse, hospitalization and poor overall outcomes in 

schizophrenia. Increased adherence is a concrete and achievable objective, leading to 

improved clinical and functional outcomes. Results presented in the current thesis 
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demonstrate that pragmatic, evidence-based interventions can dramatically improve 

adherence to antipsychotic medication in vulnerable patient populations.  

The empirical assessment of antipsychotic adherence in homeless and justice-

involved individuals provides much-needed impetus for targeted intervention in vulnerable 

patient groups. For more than 20 years, ACT has been consistently recommended as 

adjunctive psychosocial treatment for patients with schizophrenia [57], and is referred to 

as a ‘hospital without walls’ due to its effectiveness supporting patients in community 

settings as an alternative to institutionalization. Yet remarkably, the current analysis is the 

first experimental evidence of the effectiveness of ACT on adherence to antipsychotic 

medication in a homeless cohort. Further research is now required to improve 

understanding of patients who appear to need additional support (i.e., the subgroup of 

patients that did not exhibit high adherence in association with ACT) to improve and 

sustain adherence to prescribed treatment. Longitudinal analysis of ACT-supported 

housing and long-term patient outcomes is recommended. 

Preliminary research suggests that Forensic Assertive Community Treatment 

(FACT) may reduce incarceration and hospitalization among offenders with severe mental 

illness [58], but evidence of its effectiveness is limited [59]. The current analyses 

demonstrate very low antipsychotic adherence among offenders, and strong associations 

between criminality and sub-guideline adherence. Further study of ACT adaptations for 

forensic populations and their impact on treatment adherence is required. A randomized 

registry trial methodology is recommended as a means of generating robust evidence 

capable of stimulating improvements in the health and functional outcomes of patients 

involved with the criminal justice system, and the enhancement of public safety.  

Analyses presented in the current thesis require replication in jurisdictions without 

publically funded health and medication coverage. Research in the Canadian context 

allowed for the identification of risk factors independent of financial barriers, but findings 

may not be generalizable to vulnerable patients in many parts of the world where similar 

universal coverage is absent. For example, similar analyses conducted among homeless 

and justice-involved patients in the United States could yield distinct results.  
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LAI antipsychotics were developed to improve adherence in circumstances where 

daily compliance is challenging. Research consistently demonstrates the superiority of 

LAIs over oral formulations in reducing relapse and hospitalization rates [46], although 

clinicians are reluctant to prescribe them [60]. Findings of the current thesis demonstrate 

that LAI use was significantly associated with higher levels of antipsychotic adherence in 

the VAH cohort. The same analyses identified higher levels of primary care engagement 

as a significant correlate of antipsychotic adherence. Given the nature of their 

administration, it is highly plausible that LAI prescription promotes regular and sustained 

engagement with primary health care, and the development of stronger therapeutic 

relationships. Research specific to their use in both homeless and justice-involved 

individuals is strongly warranted.   

Improved adherence currently plays an essential role diverting individuals with 

schizophrenia from homelessness and criminal justice involvement. Further development 

of the existing evidence base is crucial to promoting recovery among patients following 

exposure to these circumstances. In addition, more research is urgently needed to 

improve understanding of the precursors that place people with schizophrenia at risk for 

homelessness and justice system involvement in the first place. A limited body of evidence 

has begun detailing the life trajectories of mentally patients that lead to high-risk 

environments such as homelessness or prison, including evidence from VAH (61,62). 

Continued inquiry of this nature has the potential to identify actionable interventions early 

in life that promote recovery, thereby reducing the overall burden of disability associated 

with schizophrenia, and preventing the over-representation of patients with serious mental 

illness among prisoners and the homeless. 
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