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Introduction: Medication non-adherence is a significant problem among 
homeless individuals with psychiatric disorders in the United  States. 
We conducted a systematic review to identify strategies to improve psychiatric 
medication adherence among homeless individuals with psychiatric disorders, 
including substance use disorders.

Methods: We searched seven databases (MEDLINE, Embase, PsychInfo, Scopus, 
Web of Science, CDSR, and CENTRAL) and screened 664 studies by title and 
abstract followed by full-text review. Our inclusion criteria were studies that: 
involved an intervention for homeless adults with psychiatric disorders, reported 
a quantitative outcome of medication adherence, and were published in English 
in a peer-reviewed journal. We  rated the relative effectiveness of strategies 
described in each study using a self-designed scale.

Results: Eleven peer-reviewed studies met criteria for inclusion in this review. 
Within these studies, there were seven different approaches to improve medication 
adherence in this population. Three studies were randomized controlled trials (RCTs) 
and the remaining were observational studies. Outpatient interventions included 
Assertive Community Treatment, Cell Phone-Assisted Monitoring, Customized 
Adherence Enhancement plus Long-Acting Injectable Medications, and Homeless-
Designated Pharmacy Clinics. Residential, shelter-based, and inpatient interventions 
included use of the Housing First model, Modified Therapeutic Communities, and 
Homeless-Designated Inpatient Care. The approaches described in four of the 
eleven studies were rated as scoring a 3 or higher on a 5-point scale of effectiveness 
in improving medication adherence; none received 5 points.

Discussion: The interventions with the strongest evidence for improving medication 
adherence in this population were Assertive Community Treatment, Customized 
Adherence Enhancement plus Long-Acting Injectable Medications, and Housing 
First. Overall, studies on this topic required more rigor and focus on medication 
adherence as an outcome in this population. This review highlights several promising 
strategies and the need for larger RCTs to determine effective and diverse ways to 
improve medication adherence among homeless adults with psychiatric disorders.
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1 Introduction

Medication non-adherence is an important problem among people 
with psychiatric disorders experiencing homelessness. Adherence to 
prescribed psychotropic drugs is associated not only with improved 
clinical outcomes but also improved housing outcomes (1). However, a 
minority (as low as 12%) of homeless individuals reach therapeutic 
efficacy with their prescribed psychotropics (2). Homelessness itself 
presents unique challenges to medication adherence, which require 
tailored approaches to improve adherence in this population. To our 
knowledge, there has been no systematic review of interventions 
targeted specifically to homeless adults with psychiatric disorders. In 
this paper, we present a systematic review of the literature on strategies 
that have been used to improve medication adherence among people 
with psychiatric disorders experiencing homelessness.

Homelessness is a recalcitrant public health problem in the 
United States that incurs high healthcare and societal costs. In the 
2022 fiscal year, the U.S. allocated nearly $8 billion in federal funding 
for homeless assistance programs (3). Further, since 2021, the U.S. has 
allocated over $46 billion in emergency rental assistance to address the 
needs of an affordable housing crisis (4). Despite this, a significant 
proportion of persons with chronic homelessness continue to struggle 
with maintaining permanent housing. The U.S. Department of 
Housing and Urban Development (5) Annual Homeless Assessment 
Report to Congress notes that roughly 582,500 people were 
experiencing homelessness on a given night (5). That same year, 30% 
of those who experienced homelessness were chronically homeless, 
most of whom have psychiatric disorders (5). This marked an increase 
in chronic homelessness for the sixth year in a row, and the highest 
proportion of chronic homelessness reported in recent U.S. history (5).

Compared to housed individuals, homeless individuals report 
having a significantly lower quality of life in many domains, including 
safety, health, and social relationships (6). Compared to persons who 
were never homeless, those with unstable housing are more likely to 
be repeatedly hospitalized—including at residential/inpatient mental 
health facilities—and are also more likely to utilize acute care services, 
including urgent care and emergency departments (7–11). Homeless 
individuals also have a higher mortality rate than the general 
population (12–14), and this risk of mortality is particularly high in 
the United  States compared to other developed countries (15). A 
significant proportion (30–40%) of chronically homeless people have 
a serious psychiatric disorder, such as schizophrenia and bipolar 
disorder (16, 17). Epidemiological and population-based studies in the 
United States estimate that 22–73% of homeless adults have a severe 
psychiatric disorder (7, 18–20); and conversely, 15% of people with a 
severe psychiatric disorder experience homelessness (7). Substance 
abuse and psychotic disorders have been identified as some of the 
strongest risk factors for homelessness aside from extreme poverty (7, 
21, 22).

For chronically homeless individuals, one potential barrier to 
housing stability and improved quality of life is non-adherence to 
psychiatric medications. Antipsychotic medications are a mainstay 
first-line treatment for adults with schizophrenia-spectrum disorders 
and bipolar disorder (23, 24). While there remain concerns about side 
effects and variability in response to antipsychotic medications, 
rigorous large-scale studies have found that antipsychotic medications 
are effective in preventing symptom relapse and rehospitalization 
among adults with psychotic disorders (23, 25). Other psychotropic 

medications such as antidepressants and anxiolytics are also 
commonly used to treat mental health conditions among homeless 
adults (8, 26, 27). However, access to and adherence to psychotropic 
medications among homeless adults are of major public health 
concern (28, 29).

1.1 Prevalence of medication 
non-adherence among people with 
homelessness

As a result of a complex set of adherence challenges, medication 
non-adherence may be more prevalent among homeless individuals 
than housed individuals. Up to 60% of homeless individuals report 
having been prescribed a medication, while roughly one third report 
being unable to comply with dosing—particularly those who are 
younger or uninsured (9, 28, 30, 31). However, there is limited 
research that directly compares psychiatric treatment adherence 
between homeless and housed populations. Previous systematic 
reviews and retrospective studies of pharmacy records have found that 
psychiatric patients take on average 44–58% of their prescribed 
antipsychotics (32, 33), while homeless individuals take on average 
30–41% of their prescribed antipsychotics (2, 34). An analysis of 
Medicaid claims and pharmacy records for individuals with 
schizophrenia in San Diego County, CA found that only 26% of the 
homeless population was adherent (medication possession ratio ≥ 0.8), 
whereas 36–50% of individuals in other living situations were adherent 
(35). Further, in a study of housed and homeless patients with HIV/
AIDS, homeless individuals were significantly more likely to report 
having missed an antiretroviral dose in the past 48 h and having been 
noncompliant with their medication regimen in the past 30 days (36). 
Challenges with medication adherence for other diseases like 
tuberculosis and Hepatitis C have also been documented (37, 38). One 
previous national study, using administrative data from the 
U.S. Department of Veterans Affairs (VA) from 2010, examined the 
psychopharmacology of homeless veterans and found that homeless 
veterans with psychiatric disorders had 16% fewer psychotropic 
prescription fills than non-homeless veterans (8). This included 23% 
fewer antipsychotic refills and 25% fewer sedative-hypnotic refills. An 
analysis of VA National Psychosis Registry data found that among 
veterans with bipolar disorder and homelessness, only 38% reached 
the target adherence rate (80%) of their prescribed antipsychotic 
medication (39). In that sample, 62% of homeless veterans were 
non-adherent and 39% took less than half of their 
prescribed antipsychotics.

1.2 Factors contributing to medication 
non-adherence

Risk factors for psychiatric medication non-adherence among 
homeless people with psychiatric disorders include racial/ethnic 
minority background (40), major psychiatric disorders such as 
schizophrenia, bipolar disorder and substance use disorders, presence 
of cognitive impairment (41), and history of traumatic brain injury 
(42). There has not been adequate research to determine whether 
non-adherence to psychiatric medications is higher among homeless 
individuals with certain psychiatric conditions. A multivariable 
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analysis of the 2003 Health Care for the Homeless User Survey found 
several factors independently associated with unmet needs for 
prescription medication, including lack of health insurance coverage, 
older age, out-of-home placement as a minor, past-year victimization, 
past-year employment, food insufficiency, and presence of two or 
more medical comorbidities (30). Employment may correlate with 
unmet healthcare needs because individuals living in poverty while 
employed (as opposed to receiving government benefits) are likely to 
be working jobs with unpredictable schedules, heavy consequences for 
absence, and no insurance benefits (30).

Individuals with homelessness must overcome a unique set of 
obstacles to adhere to a medication regimen. Challenges may include 
accessing a facility for regular refills, maintaining a reliable storage site 
for prescribed drugs, protecting drugs from theft, obtaining privacy 
for dosing, self-managing one’s doses, complying with medication 
instructions, and remaining engaged with treatment (9, 30, 31, 43, 44). 
Homeless individuals may not have regular daily schedules and 
reminders to take medications as prescribed; they may also have 
limited access to integrated care between their homeless service 
providers and prescribers; and many experience problems with 
substance use that may complicate their use and efficacy of 
psychotropic medications (2, 40, 45). Upon discharge from a 
psychiatric inpatient unit, homeless patients have less access than 
housed patients to critical healthcare resources, including case 
management services and prescription drug coverage, despite time of 
discharge being an ideal time for providers to arrange healthcare 
services for homeless patients (46). Nearly 60% of the U.S. homeless 
population is uninsured (30), which increases the financial burden of 
treatment and further decreases medication accessibility. A Canadian 
health care questionnaire found that among homeless men who did 
not fill a prescription medication, 73% reported non-adherence 
because of medication cost or lack of drug benefit coverage (43). 
Individuals who were automatically covered by a federal drug plan 
through their shelter were significantly less likely to leave prescriptions 
unfilled (20%, N = 20 vs. 6%, N = 6) (43). Homeless individuals in the 
United States similarly cite inability to afford care as the most common 
reason for unmet healthcare needs (30). This population may further 
limit healthcare encounters due to perceived discrimination in 
healthcare settings related to their homeless status (47). Homeless 
adults also self-report that poor self-management skills, lack of 
perceived effect, and forgetfulness are significant reasons for 
non-adherence to psychiatric medication (40). Lack of insight into 
one’s psychiatric condition and the importance of consistent treatment 
may also contribute to non-adherence. Lastly, mental health care may 
be neglected as homeless individuals are forced to prioritize more 
basic needs such as food, shelter, and safety (48).

1.3 Consequences of psychiatric 
medication non-adherence

The immediate consequence of medication non-adherence is that 
prescribed medications do not have the intended effects on patients’ 
health conditions. Consequences of non-adherence to psychiatric 
medications may include exacerbation or recurrence of psychiatric 
symptoms, further social or occupational impairments, and various 
other downstream outcomes such as hospitalization, financial 
instability, homelessness, and criminal justice involvement. 

Considerable literature has documented the negative consequences of 
psychiatric medication non-adherence in severe psychiatric conditions 
like schizophrenia and bipolar disorder (49–52). For example, data 
from the European Mania in Bipolar Longitudinal Evaluation of 
Medication (EMBLEM) study, which was a 21-month follow-up study, 
found that psychiatric medication non-adherence was significantly 
associated with increased risk of relapse, hospitalization, and suicide 
attempts (50). Costs incurred by non-adherent patients were 
significantly higher than those of adherent patients (£10,231 vs. 
£7,379) mainly due to inpatient costs. Another study estimated the 
annual inpatient costs of schizophrenia to be about $9 billion (adjusted 
for inflation) in the United States, with 40% of rehospitalization costs 
attributed to antipsychotic medication non-adherence (53).

Although there have been very few studies that have examined the 
consequences of psychiatric medication non-adherence specifically 
among homeless individuals, one would expect similar or worse 
consequences than those of stably housed individuals, given the 
potential negative downstream effects on housing and economic 
prospects. In one study of over 1,000 homeless or unstably housed 
adults in three Canadian cities, medication non-adherence was 
significantly associated with more frequent emergency department 
visits (three or more visits in a year) (28). Other Canadian studies have 
found that antipsychotic medication non-adherence is associated with 
longer lifetime duration of homelessness (2), while treatment 
adherence is associated with improved housing status as well as 
improved clinical outcomes for homeless individuals with psychiatric 
disorders (1). Poor health outcomes associated with psychiatric 
medication non-adherence may exacerbate the challenge of securing 
and maintaining housing, especially when the untreated illness 
involves cognitive impairment. Medication non-adherence is thus an 
important target for improving outcomes among homeless adults.

1.4 Assessing and reporting medication 
adherence

There are barriers to assessing the actual impact of interventions 
to improve medication adherence. Studies that measure adherence 
during a study may not be generalizable to real-world settings, and 
studies which rely on administrative records are reliant on 
documentation of medication adherence which may not always 
be captured. Further, among the existing research which focuses on 
medication compliance, “adherence” and “non-adherence” are defined 
differently between studies, which exacerbates the challenge of 
synthesizing the existing data. For example, patients are commonly 
considered “adherent” if they meet or exceed a certain threshold 
(commonly 80%) of prescribed doses (54, 55). However, studies may 
alternatively consider a patient “adherent” based on their regularity of 
dosing, e.g., the patient is adherent if they do not exceed some number 
of consecutive missed doses. Studies may use their own definition of 
adherence (sometimes unspecified) to report that a certain percentage 
of subjects were adherent, non-adherent, or partially adherent. 
Alternatively, adherence may be reported as a percentage of maximum 
possible engagement, e.g., a subject or group was 60% adherent if they 
attended 60% of scheduled treatment sessions. Thus, there is a lack of 
standardization in the reporting of medication adherence. There is 
also wide variability in the methods used to assess this adherence and 
the reliability thereof.
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Medication adherence may be assessed using direct or indirect 
methods. Direct strategies are utilized less frequently because they 
involve more effort by the provider and the patient, and they are often 
more expensive than indirect methods (56). For instance, adherence 
can be  monitored by plasma levels, although this is relatively 
burdensome and expensive. Direct monitoring of drug or drug 
metabolite concentration is also affected by “white coat adherence,” 
wherein adherence improves in the days before and after an 
appointment with a provider (57). Directly observed drug 
administration is the most reliable method of adherence monitoring, 
but also requires high effort (58). Prescription refill rate is one indirect 
measure that is widely used to assess adherence among psychiatric 
populations. Compared to other indirect measures of adherence, 
prescription refill rate is particularly accurate as it circumvents the 
Hawthorne effect, while data collection is relatively low effort and low 
cost (59). Pill counting is also popular, but not necessarily reliable, as 
pills may be discarded by the patient to give the illusion of adherence. 
Neither prescription refill rate nor pill counting validate when exactly 
each dose was taken or that it was taken at all (58). Dose timing can 
be observed via electronic pillbox monitoring, although this still does 
not confirm that the patient took the medication and dosed correctly. 
Electronic monitoring is also expensive to implement, which limits its 
current use (58). The most cost-effective and common method of 
assessing medication adherence is self-report by patients (56). 
However, self-reported adherence may be overestimated due to social 
desirability bias or recall issues, particularly among psychiatric 
patients with cognitive deficits (60). Still, the Medication Adherence 
Rating Scale (MARS) is popular for assessing medication adherence 
within psychiatric populations and has even been validated for use 
among homeless people with schizophrenia (61). The Modified 
Morisky Scale (MMS) has also been used to assess medication 
adherence among homeless individuals (62). The reliability of self-
reported stigmatized behaviors (such as treatment noncompliance) 
may be improved by using computerized data collection rather than 
face-to-face interviewing (63).

To our knowledge, there has been no systematic review of 
interventions targeted specifically to homeless adults with psychiatric 
disorders. However, there is existing evidence that homeless 
individuals may be  less compliant to interventions addressing 
medication adherence across conditions. A systematic review and 
meta-analysis of 771 interventions to address medication 
non-adherence, in general, across various populations found small 
effect sizes for interventions overall, and significantly lower effect sizes 
for interventions that included homeless populations compared to 
interventions that did not include homeless populations (0.160 vs. 
0.292, respectively) (64). The review found that behavioral and habit-
based interventions (e.g., rewards, prompts, linking dosing with 
another activity) were associated with higher adherence, whereas 
cognitive interventions (e.g., education, attitude improvement) were 
associated with lower adherence. It was also found that standardized 
interventions were more successful than individualized interventions. 
Of the 771 trials, only 17 reported including homeless individuals in 
the studied sample. The relative effectiveness of those 17 interventions 
was not reported. Further, psychiatric populations were not a focus of 
the review. The unique psychosocial, economic, and medical issues 
faced by homeless individuals with psychiatric conditions may require 
a more tailored approach to improving medication adherence. A 
synthesis of the literature may inform researchers and clinicians 

working with homeless populations and advise program 
administrators on effective ways to support homeless individuals in 
their recovery.

2 Methods

We conducted a systematic review of the literature on medication 
non-adherence among people with homelessness and psychiatric 
disorders with the assistance of the software Covidence. PRISMA 
guidelines for systematic reviews were followed, with some exceptions 
based on the quality of included studies and the specificity of available 
data (e.g., effect estimates were not calculated for each study). 
Databases searched included MEDLINE, Embase, PsychInfo, Scopus, 
Web of Science, CDSR, and CENTRAL. The search encompassed 
records up to August 11, 2022, with no lower limit. Search terminology 
included terms on homelessness, treatment adherence, and psychiatric 
disorders (see Supplementary Appendix 1). After excluding duplicate 
records, 664 studies were screened for the following criteria: (1) 
published in English, (2) published in a peer-reviewed journal, (3) 
including a healthcare intervention for adults with homelessness and 
psychiatric disorders, and (4) reporting quantitative data on 
psychiatric medication adherence such as: (a) pre- and post-
intervention medication adherence, (b) between-group difference in 
medication adherence where groups receive different interventions, 
and (c) adherence level significantly different from established 
estimates for the population. Two authors screened titles and abstracts, 
and a third author resolved conflicts. After excluding 609 studies, two 
authors conducted a full-text assessment of 55 remaining studies using 
the same eligibility criteria. We identified 11 records that met criteria 
for inclusion. The search strategy is displayed in Figure 1.

We developed a scale consisting of five categories to rate the 
relative effectiveness of diverse strategies to improve medication 
adherence in this population as described in each study in the review. 
Each strategy that improved medication adherence was rated on a 
5-point scale depending on whether it met each of the 5 items as 
reported in the study, which were: (1) At least 80% medication 
adherence was achieved; (2) Medication adherence improved by at 
least 50%; (3) Study was a randomized controlled trial; (4) Sample size 
was at least 30; and (5) Adherence was assessed at least 6 months post-
intervention initiation. Studies which reported increased medication 
adherence and reported sufficient information to assess each of the 
five items were given a score out of five. Studies that did not report 
sufficient information to score one or more items were not assessed 
for relative effectiveness. The nature of items 1 and 2 (adherence level 
achieved and overall improvement) varied based on each study’s 
design and definition of adherence. For example, interventions could 
meet criteria for item 1 (“At least 80% adherence was achieved”) if at 
least 80% of the sample was deemed “adherent” post-intervention or 
if the average post-intervention medication possession ratio (MPR) 
was at least 0.8. Item 1 was incorporated because taking 80% of 
prescribed doses is a common threshold for medication therapeutic 
efficacy, and therefore it is a target adherence rate for individuals with 
homelessness and psychiatric disorders. When assessing item 2 
(“Adherence improved by at least 50%”), improvement was calculated 
as a proportion of the sample’s baseline or control group adherence, 
e.g., if the sample’s mean MPR was 0.4 at baseline and 0.6 post-
intervention, then adherence improved by 50%.
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3 Results

This review identified a total of 11 studies which comprised seven 
different strategies to address medication non-adherence among 
people experiencing homelessness and psychiatric disorders (Table 1). 
Studies were conducted in the United States (eight interventions), 
Canada (two interventions), and England (one intervention). There 
were six studies in outpatient settings (four interventions), three 
studies in residential settings (two interventions), one study in a 
shelter setting (one intervention), and one study in an inpatient setting 
(one intervention). Of the 11 total studies, there were three 
randomized controlled trials (RCTs) and the remaining studies were 
observational studies. Across studies, sample sizes ranged from N = 10 
to N = 165 (mean N = 75, median N = 52). Studies were published 
between 1997 and 2020. There was wide variability in adherence 
assessment method, definition of adherence, and reporting style for 

adherence data. The strategies used to improve medication adherence 
can be broadly divided based on location of care into (A) outpatient 
treatment strategies and (B) residential/shelter-based/inpatient 
treatment strategies.

Nine of eleven studies reported increased adherence. Positive 
adherence outcomes were associated with all four outpatient 
interventions, including: Assertive Community Treatment (ACT), 
Cell Phone-Assisted Monitoring, Customized Adherence 
Enhancement (CAE) plus Long-Acting Injectable (LAI) Medications, 
and Homeless-Designated Pharmacy Clinics. Two outpatient 
interventions, CAE plus LAI Medications and Homeless-Designated 
Pharmacy Clinics, were each supported by two studies. The two other 
outpatient interventions were each examined in one study. Among 
residential, shelter-based, and inpatient strategies, mixed adherence 
outcomes were associated with two out of three interventions: use of 
the Housing First model and Modified Therapeutic Communities. 

FIGURE 1

Flowchart of search strategy.
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TABLE 1 Strategies to address medication non-adherence among people with homelessness and psychiatric disorders.

Intervention Study Setting Study 
design

Comparison Psychiatric 
population

Sample 
size

Duration of 
intervention

Adherence 
assessment 
method

Results Description of 
results

Quality of study 
(score on 
5-Item Scale)

Assertive 

Community 

Treatment

(65) Outpatient

Randomized 

controlled 

study

Within-subjects

Severe and 

persistent mental 

illness

771 1 year
Psychiatrists’ 

assessment

Increased 

medication 

adherence

Proportion of clients 

adherent increased 

from 29% at baseline 

to 57% at 3 months

Between-subjects 

adherence data was not 

reported (Score = 4)

Cell Phone-Assisted 

Monitoring
(66) Outpatient

Non-

randomized 

uncontrolled 

study

None

Comorbid Axis 

I and substance 

use disorder

10 1 month Self-report

Increased 

medication 

adherence 

likely

93% of doses were 

taken

No comparison group 

or baseline data; Results 

rely on self-report; 

Adherence was 

measured short-term 

(30 days)

(Score = N/A)

Customized 

Adherence 

Enhancement plus 

Long-Acting 

Injectable 

Antipsychotics

(67) Outpatient

Non-

randomized 

uncontrolled 

study

Within-subjects

Schizophrenia or 

schizoaffective 

disorder

302 6 months

Self-report 

(Tablets Routine 

Questionnaire)

Increased 

medication 

adherence

Mean missed doses 

decreased from 46% at 

enrollment to 10% at 

6 months

Results rely on self-

report

(Score = 3)

Customized 

Adherence 

Enhancement plus 

Long-Acting 

Injectable 

Antipsychotics

(68) Outpatient

Non-

randomized 

uncontrolled 

study

Within-subjects

Schizophrenia or 

schizoaffective 

disorder

303 6 months

Self-report 

(Tablets Routine 

Questionnaire)

Increased 

medication 

adherence

Mean missed doses 

decreased from 49% at 

enrollment to 15% at 

6 months

Results rely on self-

report

(Score = 3)

Homeless-

Designated 

Pharmacy Clinic

(69) Outpatient

Non-

randomized 

uncontrolled 

study

Within-subjects

Veterans 

prescribed 

psychotropic 

medications

524
1–2 visits (each 

5–30 min)

Medication 

possession ratio

Increased 

medication 

adherence

Mean medication 

possession ratio 

increased from 46.6 to 

60.7% at 30 days pre- 

vs. post- intervention

Adherence was 

measured short-term 

(30 days post-

intervention)

(Score = 0)

Homeless-

Designated 

Pharmacy Clinic

(70) Outpatient

Non-

randomized 

uncontrolled 

study

Within-subjects

Veterans 

prescribed mental 

health 

medications

21
1–2 visits (each 

30 min)
Not specified

Increased 

medication 

adherence

Of 18 veterans with 

noncompliance, 5 

(28%) improved 

adherence

Adherence assessment 

method was not 

specified; Degree of 

improvement was not 

specified; Timepoint of 

assessment was not 

specified

(Score = N/A)

(Continued)
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Intervention Study Setting Study 
design

Comparison Psychiatric 
population

Sample 
size

Duration of 
intervention

Adherence 
assessment 
method

Results Description of 
results

Quality of study 
(score on 
5-Item Scale)

Housing First with 

Assertive 

Community 

Treatment or Other 

Health and Social 

Services

(71) Residential

Randomized 

controlled 

study

Between-subjects

Opioid 

dependence and 

mental illness

97 2.8 years
Medication 

possession ratio

No 

difference 

in 

medication 

adherence

No significant 

difference in mean 

medication possession 

ratio

(Score = N/A)

Housing First with 

Assertive 

Community 

Treatment or Other 

Health and Social 

Services

(72) Residential

Randomized 

controlled 

study

Between-subjects Schizophrenia 165 2.6 years
Medication 

possession ratio

Increased 

medication 

adherence

Higher medication 

possession ratio in 

scattered-site housing 

with Assertive 

Community 

Treatment (0.78) 

compared to 

congregate housing 

(0.61) and control 

group (0.55)

(Score = 3)

Therapeutic 

Community, 

Modified for 

Homelessness 

Prevention

(73) Residential

Non-

randomized, 

non-

equivalent 

controlled 

study

Between-subjects
Mothers with 

substance abuse
1485 1 year Not specified

No 

difference 

in 

medication 

adherence

No significant 

difference in 

medication adherence 

between modified and 

standard Therapeutic 

Communities

Respective levels of 

adherence were not 

specified; Control was 

standard Therapeutic 

Community, not 

treatment as usual

Therapeutic 

Community, 

Modified for 

Homeless Persons 

with Co-occurring 

Disorders

(74)
Shelter-

based

Retrospective 

controlled 

study

Between-subjects

Comorbid 

substance use 

disorders and 

mental illness

140
8.3 months (mean 

for veteran subset)
Case records

Increased 

medication 

adherence

Lower proportion of 

subjects nonadherent 

in Modified 

Therapeutic 

Community (18.6%) 

vs. control group 

(35.3%)

Definitions of 

adherence, partial 

adherence, and non-

adherence were not 

specified

(Score = 2)

Homeless-

Designated Inpatient 

Facility

(75) Inpatient

Non-

randomized 

controlled 

study

Between-subjects Mental illness 506 5.8 months (mean)

Care 

coordinators’ 

assessment 

(Rating of 

Medication 

Influences)

Increased 

medication 

adherence 

likely

Higher proportion of 

experimental group 

improved medication 

noncompliance 

influences (95% vs. 

46%)

Assessed medication 

adherence indirectly

(Score = N/A)

1N = 72 subjects assessed for medication adherence. 2N = 10 subjects assessed for concomitant oral medication adherence. 3N = 15 subjects assessed for concomitant oral medication adherence. 4N = 17 subjects assessed for medication adherence. 5N = 49 subjects assessed 
for medication adherence. 6N = 32 subjects assessed for medication adherence.

TABLE 1 (Continued)
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Each of these interventions was examined in two studies. Positive 
adherence outcomes were associated with a Homeless-Designated 
Inpatient Facility, which was examined in one study.

3.1 Outpatient treatment strategies

3.1.1 Assertive Community Treatment
One RCT study of Assertive Community Treatment (ACT) (65) 

met the inclusion criteria of this review. The ACT model is a strong 
evidence-based model of care for adults with psychiatric disorders 
including those experiencing homelessness (76–78). Clients are engaged 
in team-based treatment, which is focused on helping clients to (1) 
acquire material resources (food, shelter, etc.); (2) develop community-
life coping skills (using public transport, budgeting money, etc.); (3) 
remain motivated to persevere; and (4) develop greater autonomy (77). 
ACT also involves supporting and educating non-patient community 
members to better relate to patients. All aspects of this treatment model 
are “assertively” promoted to minimize dropout. Program 
administrators and evaluators have reported increased levels of 
medication adherence among homeless people with psychiatric 
disorders engaged in ACT (79). Dixon et  al. examined medication 
adherence among homeless individuals (N = 77) with severe and 
persistent psychiatric disorders (schizophrenia, major affective disorder, 
or primary substance use disorder) engaged in ACT or usual community 
services (65). In the experimental group, percentage of patients who 
were medication adherent nearly doubled (from 29 to 57%) between 
baseline and 3 months of ACT. Adherence remained similarly high 
1 year after baseline (65). Subjects were deemed non-adherent, 
intermittently adherent, or adherent at each three-month evaluation 
point. If subjects missed doses for more than seven consecutive days or 
refused psychotropic medication suggested by a psychiatrist, they were 
deemed non-adherent. Frequency of non-consecutive missed doses was 
also taken into account. Program psychiatrists used a variety of factors 
to assess for non-adherence, including hospital records, pill counts, 
blood levels, reports from the patient, and input from their clinicians, 
family members, and community supports.

3.1.2 Cell Phone-Assisted Monitoring
One non-randomized uncontrolled pilot study on Cell Phone-

Assisted Monitoring of medication adherence (66) met inclusion 
criteria. An automated, cell phone-based medication monitoring 
system was identified as a feasible method of monitoring psychiatric 
medication adherence for homeless patients (66). Ten homeless 
individuals with comorbid psychiatric disorders and substance abuse 
were enrolled in a 30-day pilot study wherein they received automated 
daily phone calls to assess medication adherence (66). Participants 
were reachable 93% of the time and self-reported 100% adherence 
when reached. Baseline adherence was not measured, and adherence 
was not verified with additional methods. Over the 30-day trial, all 
phones were retained by participants and there were no dropouts. 
Upon study exit, participants reported that the automated system 
reminded them to medicate and added structure to their day (66).

3.1.3 Customized Adherence Enhancement plus 
Long-Acting Injectable Antipsychotics

This review identified two studies which implemented a long-
acting injectable (LAI) intervention for homeless individuals, both of 

which combined LAI antipsychotics with Customized Adherence 
Enhancement (CAE) and utilized a non-randomized uncontrolled 
study design (67, 68). An earlier study found that switching veterans 
from oral to LAI antipsychotics was associated with fewer inpatient 
psychiatric admissions and shorter inpatient stays (80). Sajatovic et al. 
found that concomitant LAI antipsychotic treatment with haloperidol 
decanoate resulted in increased adherence to oral non-antipsychotic 
psychotropic medications after 6 months among homeless individuals 
with psychotic disorders (N = 30) (67). Participants in this study 
received monthly CAE in addition to the monthly LAI. CAE included 
medication-related psychoeducation (developing medication routines, 
communicating medication burdens with providers, managing 
adherence, etc.). In a subset of 10 subjects who were prescribed 
non-antipsychotic oral psychotropic medications, missed doses (past 
month) of prescribed oral psychotropics decreased from 46.1% at 
study enrollment to 10.1% at study end. Missed doses were assessed 
by self-report (modified Tablets Routine Questionnaire). The 
combined CAE and LAI treatment also improved psychiatric 
symptoms and functioning in the homeless adults studied (67). A 
second six-month CAE plus LAI antipsychotic study with similar 
structure found that concomitant LAI paliperidone palmitate 
improved adherence to oral prescribed drugs among homeless 
individuals with psychotic disorders (N = 30) (68). In a subset of 15 
subjects, missed doses (past month) of oral prescribed drugs decreased 
from 48.7% at enrollment to 15.2% at study end based on self-report 
(Tablets Routine Questionnaire) (68).

3.1.4 Homeless-Designated Pharmacy Clinics
Two Homeless-Designated Pharmacy Clinic interventions were 

included in this review, and both used a non-randomized 
uncontrolled study design (69, 70). The US Department of Veterans 
Affairs has created a Homeless Patient Aligned Care Team 
(H-PACT), a treatment model to help provide primary care to 
homeless veterans (81). In one study, a pharmacy resident clinic was 
established at a day center for homeless veterans, partially to support 
the need for local H-PACT implementation (69). This walk-in clinic 
was open one half-day per week. A psychiatric pharmacy resident 
met with veterans to review medications, provide medication 
counseling and other education, discuss patient concerns, and 
implement related interventions, among other services. Visits lasted 
5–30 min. Over 18 clinic days, 52 veterans attended the clinic and 17 
of those veterans were prescribed psychotropic medications. 
Following engagement with the clinic, average psychotropic 
medication adherence increased from 46.6 to 60.7%. Adherence was 
assessed by MPR 30 days prior to and 30 days after the veteran’s 
pharmacy clinic visit. A second study described adding a mental 
health pharmacy resident clinic within H-PACT at one location to 
improve mental health access for its patients (70). The pharmacy 
resident clinic evaluated veterans during 30-min in-person visits. 
Veterans were provided with medication adherence education as 
well as other medication-related services (reduction in 
polypharmacy, identifying administration errors, regimen 
adjustments, referrals, etc.). In total, 21 veterans received 
pharmacotherapy assessment at the clinic, 18 were noncompliant to 
some extent, and 5 improved adherence following service 
engagement. The study’s assessment strategy for adherence was not 
specified, nor was the degree of improvement or the timepoint of 
follow-up.
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3.2 Residential/shelter-based/inpatient 
treatment strategies

3.2.1 Housing first
Two randomized controlled Housing First studies met the 

inclusion criteria of this review, with mixed results for adherence 
improvement (71, 72). Given the varied challenges faced by homeless 
individuals receiving psychiatric treatment, Housing First is a 
prominent strategy to improving outcomes (82, 83). When the basic 
need of stable housing is secured, patients may prioritize secondary 
needs like psychiatric treatment. In this model, housing is not 
contingent on treatment or abstinence. One study assigned opioid-
dependent homeless adults with psychiatric disorders (N = 97) to 
Housing First or treatment-as-usual and found that Housing First did 
not increase adherence to methadone maintenance treatment (71). 
Housing First group participants were assigned to one of three types 
of housing based on need assessment, including (1) participant’s 
choice of market rental apartment plus ACT, (2) participant’s choice 
of market rental apartment plus intensive case management with 
referrals to community services, and (3) study-specific building with 
private living quarters, some shared amenities (kitchen and dining 
room), and 24/7 on-site health service providers. Difference in 
adherence between the three Housing First groups, if any, was not 
reported. Adherence was based on MPR, which was calculated from 
methadone dispensation data. In the post-randomization period, 
mean MPR was 0.52 for Housing First and 0.57 for controls, with no 
statistically significant between-subjects difference. A second Housing 
First RCT study found that Housing First increased adherence to 
antipsychotics among formerly homeless individuals with 
schizophrenia (N = 165) when randomized to scattered-site market 
rentals with ACT (72). In a randomized controlled trial, participants 
were assigned to treatment-as-usual or one of two Housing First 
groups: congregate Housing First wherein clients were assigned 
single-occupancy units in a shared building with on-site supports or 
scattered-site Housing First wherein clients chose a single-occupancy 
market rental and were engaged in ACT. MPR was used to assess 
adherence. The congregate Housing First group exhibited very low 
adherence in the post-randomization period (mean MPR 0.61), with 
levels similar to the treatment-as-usual group (mean MPR 0.55). 
Significantly higher antipsychotic medication adherence was observed 
in the scattered-site Housing First plus ACT group (mean MPR 
0.78) (72).

3.2.2 Therapeutic communities
One non-randomized non-equivalent controlled study on 

Modified Therapeutic Community (73) met criteria for inclusion. The 
Therapeutic Community model, originally developed for the 
treatment of substance abuse, facilitates overall lifestyle changes 
(psychological, medical, social, legal, etc.) in support of recovery (74). 
Residential Therapeutic Communities have been shown to decrease 
substance use and improve psychological functioning. Many 
modifications of the Therapeutic Community exist to serve different 
patient populations. One study examined the effects of a Modified 
Therapeutic Community (MTC) for homeless mothers with substance 
abuse in comparison to a standard Therapeutic Community (73). 
Modifications in the experimental MTC program addressed needs 
related to family stabilization and homelessness prevention. The 
experimental group (N = 77) included two MTC programs and the 

control group (N = 71) included two standard residential Therapeutic 
Community programs, with statistical control adjusting for between-
group differences. Medication adherence was assessed as part of a 
greater “Health” domain for each participant, which also included self-
help group attendance and amount of help received in understanding 
medications. Eight of ten items in the “Health” domain were improved 
in the experimental MTC group, but the exact difference in self-help 
group attendance and medication adherence was not specified, and 
the between-group difference in these factors was not statistically 
significant (73).

A second Modified Therapeutic Community study used a 
retrospective controlled design (74). The study investigated the effects 
of a shelter-based Therapeutic Community, modified to address the 
needs of homeless people with co-occurring substance use disorders 
and psychiatric disorders (74). Modifications included shortening the 
duration of activities and meetings, presenting clinical information in 
smaller units with increased discussion, more hands-on assistance 
from staff, and more individual counseling. Emphasis was placed on 
understanding one’s psychiatric illness and avoiding relapse triggers. 
The quasi-experimental study utilized a comparison group of 
homeless veterans with co-occurring disorders in a general shelter 
without Therapeutic Community. The MTC group was mostly 
comprised of non-veterans, with a subset of veterans. Each subject was 
deemed adherent, partially adherent, or non-adherent, although 
we were unable to determine exactly how the study defined each. 
Based on a retrospective review, the control group was significantly 
more non-adherent, with 35.3% of residents no-adherent in the 
general shelter without Therapeutic Community (N = 70) and 18.6% 
non-adherent in the MTC shelter (N = 70) (74). Adherence and partial 
adherence were reported only for the veteran subset. The proportion 
of veterans fully and partially adherent was higher in the experimental 
MTC than in the control group (60.0% fully adherent and 28.0% 
partially adherent in the MTC vs. 55.9% fully adherent and 8.8% 
partially adherent in the control group) (74).

3.2.3 Homeless-Designated Inpatient Facility
One non-randomized controlled study examining the 

effectiveness of a Homeless-Designated Inpatient Facility (75) met 
inclusion criteria for this review. Previous research has demonstrated 
that patients with schizophrenia improve medication adherence 
following inpatient hospitalization (84). One study evaluated the effect 
of admission to a homeless-designated inpatient ward on various 
outcome measures among homeless patients with psychiatric 
disorders (75). Control patients (N = 21) were admitted to standard 
inpatient units, while the experimental group (N = 29) was admitted 
to a homeless-designated unit that also included enhanced 
coordination of discharge planning (75). Average length of stay was 
177 days for the experimental group and 105 days for the control 
group. At baseline, factors influencing medication adherence were 
evaluated using the Rating of Medication Influences (ROMI) (85), 
which identifies influencing factors of medication compliance and 
noncompliance separately. Ratings were repeated by care coordinators 
at 12 months post-discharge for 32 participants. Experimental group 
participants were more likely to demonstrate improvement on 
medication noncompliance influences (95% of experimental group vs. 
46% of control group) (75). The groups were equally likely to improve 
on compliance influences. Medication adherence was not measured 
directly in this study.
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3.3 Rating of effectiveness of different 
strategies

Using our 5-item scale of effectiveness of strategies to improve 
medication adherence in this population, we  scored the studies 
included in this review (Table 1). However, three of the nine studies 
in the review which reported increased medication adherence were 
missing information for one or more items so they could not 
be  scored. The Cell Phone-Assisted Monitoring pilot study (66) 
reported the highest medication adherence rate (mean 93%) but did 
not utilize a comparison group or measure baseline adherence to 
assess improvement. One Homeless-Designated Pharmacy Clinic 
study (70) reported that 28% of clients improved medication 
adherence but did not specify the nature of this improvement. The 
Homeless-Designated Inpatient Facility intervention utilized scales 
related to medication adherence, but adherence itself was 
not measured.

4 Discussion

Medication non-adherence is a well-documented and widely 
known problem among people experiencing homelessness and 
psychiatric disorders. The effectiveness of interventions targeting 
medication adherence in this population has not been systematically 
examined to date. The results of this systematic review show that 
effective, RCT-supported strategies to improve medication adherence 
among homeless individuals with psychiatric disorders include 
Assertive Community Treatment (ACT) and Housing First. Non-RCT 
studies support the effectiveness of long-acting injectable 
antipsychotics combined with Customized Adherence Enhancement 
(CAE plus LAI), Therapeutic Community, and Homeless-Designated 
Pharmacy Clinics, although further validation in RCTs is warranted.

Of the nine interventions with positive adherence outcomes, ACT 
was the most effective intervention. After 3 months of ACT, the 
proportion of homeless subjects with psychiatric disorders who were 
adherent to medication increased substantially (from 29% adherent at 
baseline to 57% adherent at 3 months) and remained at a similar level 
1 year after baseline (65). This study was an RCT that assessed 
medication adherence in 72 subjects. A previous meta-analysis (86) 
reported that ACT reduces homelessness and psychiatric symptom 
severity in individuals experiencing homelessness and psychiatric 
disorders; positive outcomes may be  due in part to increased 
psychiatric medication adherence. It is important to recognize that 
some critics have pointed to ACT being coercive or too “paternal,” but 
there are ways to structure ACT and to build a team culture that is 
recovery-oriented in serving homeless populations (87). In addition, 
Housing First interventions, which were included in this review and 
are client-centered, often use an ACT-like model for case management 
and demonstrate how these models might be effectively used within a 
recovery-oriented framework.

Long-acting injectable antipsychotics combined with Customized 
Adherence Enhancement (CAE plus LAI) (67, 68) achieved high rates 
of adherence (mean 89.9 and 84.8% of doses were taken, respectively) 
at 6 months post-intervention initiation. LAI antipsychotic 
medications were initiated as a component of these interventions; the 
reported adherence improvements refer to concomitant oral 

psychotropic medications. CAE plus LAI Medication appears to be a 
promising strategy to improve oral psychiatric medication adherence 
among homeless individuals with schizophrenia. Future studies would 
benefit from larger sample sizes and RCT design.

A Housing First intervention (72) was associated with significant 
improvement in adherence (mean MPR 0.78, 41.8% improvement in 
adherence). The study included a scattered-site housing group, which 
had higher medication adherence than the congregate housing group. 
ACT was incorporated into the scattered-site Housing First 
intervention. The study was a well-powered RCT with an adequate 
sample size (N = 165) and a long-term adherence measurement 
(mean follow-up time was 2.6 years). Providing homeless individuals 
with supported housing may be a promising strategy to improve 
medication adherence. But a second Housing First RCT study in this 
review (71) which used a smaller sample size did not report 
significantly improved medication adherence. The two Housing First 
studies differed in psychiatric population and the associated 
medication type on which adherence was based. Improved adherence 
was reported for homeless adults with schizophrenia taking 
antipsychotic medication (72), but adherence improvement was not 
reported for homeless adults with opioid dependence and psychiatric 
disorders taking methadone (71). The additional challenges faced by 
dual-diagnosed homeless individuals may contribute to smaller 
improvement from interventions like Housing First. Other factors 
that may contribute to adherence improvement are the type of 
housing provided (e.g., market rentals or program-specific housing), 
the desirability thereof, and the intensity of bundled health services. 
The provision of market-based, single-occupancy apartments was 
associated with improved medication adherence whereas more 
communal housing (a study-designated building with single-
occupancy rooms, communal meals, and on-site supports) was not 
associated with improved adherence despite there being no significant 
difference in demographics or pre-randomization adherence between 
groups (72). A previous multisite study analysis found that homeless 
clients in substance abuse treatment significantly increase retention 
when housing is provided, but that retention may suffer when 
housing is provided alongside less desirable high-intensity services 
(88). It may be useful to examine adherence improvement among 
homeless adults with psychiatric disorders when Housing First is 
combined with supportive services of different intensities.

Non-RCT studies focused on the homeless population with 
psychiatric disorders include Therapeutic Community and Homeless-
Designated Pharmacy Clinics. A Therapeutic Community modified 
for homeless individuals with comorbid substance use disorders and 
psychiatric disorders (74) reported modest improvement in adherence 
compared to other interventions (25.8% improvement in proportion 
of sample adherent and partially adherent). The study used a 
retrospective controlled design, although it was of an adequate sample 
size (N = 140) and included long-term assessment of medication 
adherence (mean length of stay was 8.3 months in the veteran subset). 
A Homeless-Designated Pharmacy Clinic study (69) reported that 
mean adherence improved from 46.6 to 60.7% in a small subset of 
veterans (N = 17). A non-RCT design was used, and adherence was 
measured 30 days post-intervention. This pharmacy clinic was the 
shortest intervention to report significant adherence improvement, 
with clinic visits lasting a maximum of 30 min and most veterans 
attending only one visit.
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RCTs of interventions involving telehealth and incentivized 
programs to increase medication adherence are needed. Given the 
increasing utilization of telehealth services and patients’ increasing 
comfort with mobile devices, cell phone-assisted medication 
adherence strategies warrant further exploration. Forgetfulness as a 
factor of non-adherence may be reduced by automated reminders. 
Further, habit-based and behavioral-focused interventions have 
shown to be more successful at improving adherence than cognitive-
based interventions in the general population (64); this finding may 
be extended to homeless individuals with psychiatric disorders, who 
may especially benefit from increased daily regimentation. To 
implement a telehealth intervention, homeless patients must 
be provided with mobile devices and a service plan, but the strategy 
otherwise requires relatively little ongoing effort or financial 
investment. While electronically self-reported adherence may 
be exaggerated, patients may also be more honest about stigmatized 
behaviors (e.g., medication noncompliance) with computerized 
systems than with providers in-person (63). This review included one 
pilot telehealth study on Cell Phone-Assisted Monitoring of daily 
medication adherence (66) wherein subjects retained the provided cell 
phones, appreciated that automated calls added structure to their day, 
and reported very high medication adherence (mean 93% of doses 
were taken). Further study is necessary to determine the effectiveness 
of Cell Phone-Assisted Monitoring in this population long-term. It 
would be  useful to validate electronically self-reported adherence 
using pharmacy records or other methods. Further study is also 
needed on interventions utilizing financial incentives to increase 
medication adherence among homeless adults with psychiatric 
disorders. A previous meta-analysis (89) found that incentivized 
programs significantly increase medication adherence in individuals 
with psychiatric disorders, and a previous scoping review (90) found 
that financial incentives may improve engagement and retention in 
health services for homeless adults. This review did not include 
incentivized interventions. Also conspicuous by their absence are 
studies that incorporate cognitive remediation and vocational 
rehabilitation strategies.

The conclusions of our systematic review need to be viewed in 
the context of its limitations. This review focuses on challenges 
surrounding homelessness primarily in the United States, and nine 
of twelve studies included in this review were conducted in the 
United States. Further, there is a very limited number of studies 
which fit the search criteria of this review. Medication adherence was 
often not the primary outcome variable in these studies, so 
adherence data was accompanied by minimal or no statistical 
analysis in many cases. We  also found that in studies reporting 
medication adherence following an intervention, baseline adherence 
was often not assessed or not reported. Given the small number of 
studies in this review, we were also hesitant to distinguish between 
medication-assisted addiction treatments (e.g., opioid replacement 
therapy) and other psychotropic medications. The strategies best 
suited to enhancing medication adherence may vary based on the 
psychiatric condition under treatment and the presence of 
comorbidities. Among the studies included in this review, 
medication adherence was measured using different strategies and 
reported with varying levels of specificity. As a result, it is challenging 
to directly compare the effectiveness of these interventions, such as 
through a meta-analysis. More research is needed on additional 
strategies to improve medication adherence in this population, 

including telehealth and incentivized programs. It would also 
be beneficial to analyze existing strategies separately, as they are 
often combined for therapeutic effect, e.g., Customized Adherence 
Enhancement plus Long-Acting Injectable Medication. Among the 
existing intervention studies targeting medication adherence in 
people with psychiatric disorders experiencing homelessness, there 
are few randomized controlled trials.

5 Conclusion

Among the interventions included in this systematic review, the 
interventions with the strongest evidence for improving medication 
adherence among individuals with psychiatric disorders experiencing 
homelessness were Assertive Community Treatment, Customized 
Adherence Enhancement plus Long-Acting Injectable Medication, 
and Housing First. Smaller, non-randomized, and/or uncontrolled 
trials of Cell Phone-Assisted Monitoring, Homeless-Designated 
Pharmacy Clinics, Therapeutic Community, and Homeless-
Designated Inpatient Care also showed improved adherence. Given 
the importance of medication adherence in this population, additional 
adequately powered randomized controlled trials examining 
medication adherence improvement strategies are warranted.

Data availability statement

The original contributions presented in the study are included in 
the article/Supplementary material, further inquiries can be directed 
to the corresponding author.

Author contributions

RH: Writing – original draft, Writing – review & editing. RR: 
Writing – original draft, Writing – review & editing. JT: Writing – 
original draft, Writing – review & editing.

Funding

The author(s) declare financial support was received for the research, 
authorship, and/or publication of this article. This work was conducted 
with funding support by the National Center on Homelessness among 
Veterans. Additionally, RR was supported by NIMH grant R21MH123870.

Acknowledgments

We thank Melissa Funaro for her assistance in developing a 
comprehensive search strategy and conducting the database searches.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

https://doi.org/10.3389/fpsyt.2023.1339801
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Hird et al. 10.3389/fpsyt.2023.1339801

Frontiers in Psychiatry 12 frontiersin.org

The author(s) declared that they were an editorial board member 
of Frontiers at the time of submission. This had no impact on the peer 
review process and the final decision.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 

reviewers. Any product that may be evaluated in this article, or claim 
that may be made by its manufacturer, is not guaranteed or endorsed 
by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1339801/
full#supplementary-material

References
 1. Stergiopoulos V, Dewa CS, Rouleau K, Yoder S, Chau N. Collaborative mental 

health care for the homeless: the role of psychiatry in positive housing and mental health 
outcomes. Can J Psychiatr. (2008) 53:61–7. doi: 10.1177/070674370805300109

 2. Rezansoff SN, Moniruzzaman A, Fazel S, Procyshyn R, Somers JM. Adherence to 
antipsychotic medication among homeless adults in Vancouver, Canada: a 15-year 
retrospective cohort study. Soc Psychiatry Psychiatr Epidemiol. (2016) 51:1623–32. doi: 
10.1007/s00127-016-1259-7

 3. United States Interagency Council on Homelessness. (2022). FY 2023 proposed 
federal budget for homelessness. Available at: www.usich.gov/tools-for-action/fy-2023-
proposed-federal-budget-for-homelessness/ (Accessed March 17, 2023).

 4. Treasury. (2023). Emergency rental assistance program. Available at: home.treasury.
gov/policy-issues/coronavirus/assistance-for-state-local-and-tribal-governments/
emergency-rental-assistance-program

 5. HUD. The 2022 annual homelessness assessment report (AHAR) to congress U.S. 
Department of Housing and Urban Development. (2022).

 6. Gilmer TP, Stefancic A, Ettner SL, Manning WG, Tsemberis S. Effect of full-service 
partnerships on homelessness, use and costs of mental health services, and quality of life 
among adults with serious mental illness. Arch Gen Psychiatry. (2010) 67:645–52. doi: 
10.1001/archgenpsychiatry.2010.56

 7. Folsom DP, Hawthorne W, Lindamer L, Gilmer T, Bailey A, Golshan S, et al. 
Prevalence and risk factors for homelessness and utilization of mental health services 
among 10,340 patients with serious mental illness in a large public mental health system. 
Am J Psychiatry. (2005) 162:370–6. doi: 10.1176/appi.ajp.162.2.370

 8. Hermes E, Rosenheck R. Psychopharmacologic Services for Homeless Veterans: 
comparing psychotropic prescription fills among homeless and non-homeless veterans 
with serious mental illness. Community Ment Health J. (2016) 52:142–7. doi: 10.1007/
s10597-015-9904-2

 9. Kushel MB, Vittinghoff E, Haas JS. Factors associated with the health care 
utilization of homeless persons. JAMA. (2001) 285:200–6. doi: 10.1001/jama.285.2.200

 10. Levesque IS, Abdel-Baki A. Homeless youth with first-episode psychosis: a 2-year 
outcome study. Schizophr Res. (2020) 216:460–9. doi: 10.1016/j.schres.2019.10.031

 11. Sajatovic M, Valenstein M, Blow F, Ganoczy D, Ignacio R. Treatment adherence 
with lithium and anticonvulsant medications among patients with bipolar disorder. 
Psychiatr Serv. (2007) 58:855–63. doi: 10.1176/ps.2007.58.6.855

 12. Barrow SM, Herman DB, Cordova P, Struening EL. Mortality among homeless 
shelter residents in new York City. Am J Public Health. (1999) 89:529–34. doi: 10.2105/
ajph.89.4.529

 13. Hibbs JR, Benner L, Klugman L, Spencer R, Macchia I, Mellinger A, et al. Mortality 
in a cohort of homeless adults in Philadelphia. N Engl J Med. (1994) 331:304–9. doi: 
10.1056/NEJM199408043310506

 14. Roncarati JS, Baggett TP, O'Connell JJ, Hwang SW, Cook EF, Krieger N, et al. 
Mortality among unsheltered homeless adults in Boston, Massachusetts, 2000-2009. 
JAMA Intern Med. (2018) 178:1242–8. doi: 10.1001/jamainternmed.2018.2924

 15. Hwang SW. Mortality among men using homeless shelters in Toronto, Ontario. 
JAMA. (2000) 283:2152–7. doi: 10.1001/jama.283.16.2152

 16. Fazel S, Kholsa V, Doll H, Geddes J. The prevalence of mental disorders among the 
homeless in Western countries: systematic review and meta-regression analysis. PLoS 
Med. (2008) 5:e225. doi: 10.1371/journal.pmed.0050225

 17. Folsom DP, Jeste DV. Schizophrenia in homeless persons: a systematic 
review of the literature. Acta Psychiatr Scand. (2002) 105:404–13. doi: 10.1034/ 
j.1600-0447.2002.02209.x

 18. Edens EL, Kasprow W, Tsai J, Rosenheck RA. Association of substance use and VA 
service-connected disability benefits with risk of homelessness among veterans. Am J 
Addict. (2011) 20:412–9. doi: 10.1111/j.1521-0391.2011.00166.x

 19. Koegel P, Burnam MA, Farr RK. The prevalence of specific psychiatric disorders 
among homeless individuals in the inner city of Los Angeles. Arch Gen Psychiatry. 
(1988) 45:1085–92. doi: 10.1001/archpsyc.1988.01800360033005

 20. North CS, Eyrich KM, Pollio DE, Spitznagel EL. Are rates of psychiatric disorders 
in the homeless population changing? Am J Public Health. (2004) 94:103–8. doi: 10.2105/
ajph.94.1.103

 21. Susser E, Moore R, Link B. Risk factors for homelessness. Epidemiol Rev. (1993) 
15:546–56. doi: 10.1093/oxfordjournals.epirev.a036133

 22. Tsai J, Rosenheck RA. Risk factors for homelessness among US veterans. Epidemiol 
Rev. (2015) 37:177–95. doi: 10.1093/epirev/mxu004

 23. Lally J, MacCabe JH. Antipsychotic medication in schizophrenia: a review. Br Med 
Bull. (2015) 114:169–79. doi: 10.1093/bmb/ldv017

 24. Tsai J, Szymkowiak D, Radhakrishnan R. Antipsychotic medication prescriptions 
for homeless and unstably housed veterans in the veterans affairs health care system. J 
Clin Psychiatry. (2020) 82:1. doi: 10.4088/JCP.20m13372

 25. Tiihonen J, Mittendorfer-Rutz E, Majak M, Mehtälä J, Hoti F, Jedenius E, et al. 
Real-world effectiveness of antipsychotic treatments in a nationwide cohort of 29 823 
patients with schizophrenia. JAMA Psychiatry. (2017) 74:686–93. doi: 10.1001/
jamapsychiatry.2017.1322

 26. Fond G, Tinland A, Boucekine M, Girard V, Loubiere S, Auquier P, et al. 
Prescription of potentially inappropriate psychotropic drugs in homeless people with 
schizophrenia and bipolar disorders. Results from the French housing first (FHF) 
program. Prog Neuropsychopharmacol Biol Psychiatry. (2019) 89:84–9. doi: 10.1016/j.
pnpbp.2018.08.024

 27. Tsai J, Szymkowiak D, Iheanacho T. Psychopharmacoepidemiology of 
antidepressant medications among homeless and unstably housed service users in the 
veterans affairs healthcare system. Hum Psychopharmacol. (2022) 37:e2829. doi: 10.1002/
hup.2829

 28. Hunter CE, Palepu A, Farrell S, Gogosis E, O'Brien K, Hwang SW. Barriers to 
prescription medication adherence among homeless and vulnerably housed adults in 
three Canadian cities. J Prim Care Community Health. (2015) 6:154–61. doi: 
10.1177/2150131914560610

 29. Nilsson SF, Nordentoft M, Hjorthoj C. Individual-level predictors for becoming 
homeless and exiting homelessness: a systematic review and Meta-analysis. J Urban 
Health. (2019) 96:741–50. doi: 10.1007/s11524-019-00377-x

 30. Baggett TP, O'Connell JJ, Singer DE, Rigotti NA. The unmet health care needs of 
homeless adults: a national study. Am J Public Health. (2010) 100:1326–33. doi: 10.2105/
AJPH.2009.180109

 31. Nyamathi A, Shuler P. Factors affecting prescribed medication compliance of the 
urban homeless adult. Nurse Pract. (1989) 14:47–8. 51–42, 54

 32. Cramer JA, Rosenheck R. Compliance with medication regimens for mental and 
physical disorders. Psychiatr Serv. (1998) 49:196–201. doi: 10.1176/ps.49.2.196

 33. Semahegn A, Torpey K, Manu A, Assefa N, Tesfaye G, Ankomah A. Psychotropic 
medication non-adherence and its associated factors among patients with major 
psychiatric disorders: a systematic review and meta-analysis. Syst Rev. (2020) 9:17. doi: 
10.1186/s13643-020-1274-3

 34. Unni EJ, Miller E, Draper AM. Medication non-adherence in the homeless 
population in an intermountain west city. Innov Pharm. (2014) 5:2. doi: 10.24926/iip.
v5i2.342

 35. Gilmer TP, Dolder CR, Lacro JP, Folsom DP, Lindamer L, Garcia P, et al. Adherence 
to treatment with antipsychotic medication and health care costs among Medicaid 
beneficiaries with schizophrenia. Am J Psychiatry. (2004) 161:692–9. doi: 10.1176/appi.
ajp.161.4.692

 36. Kidder DP, Wolitski RJ, Campsmith ML, Nakamura GV. Health status, health care 
use, medication use, and medication adherence among homeless and housed people 
living with HIV/AIDS. Am J Public Health. (2007) 97:2238–45. doi: 10.2105/
AJPH.2006.090209

 37. Fokuo JK, Masson CL, Anderson A, Powell J, Bush D, Ricco M, et al. 
Recommendations for implementing hepatitis C virus care in homeless shelters: the 
stakeholder perspective. Hepatol Commun. (2020) 4:646–56. doi: 10.1002/hep4.1492

https://doi.org/10.3389/fpsyt.2023.1339801
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1339801/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1339801/full#supplementary-material
https://doi.org/10.1177/070674370805300109
https://doi.org/10.1007/s00127-016-1259-7
http://www.usich.gov/tools-for-action/fy-2023-proposed-federal-budget-for-homelessness/
http://www.usich.gov/tools-for-action/fy-2023-proposed-federal-budget-for-homelessness/
http://home.treasury.gov/policy-issues/coronavirus/assistance-for-state-local-and-tribal-governments/emergency-rental-assistance-program
http://home.treasury.gov/policy-issues/coronavirus/assistance-for-state-local-and-tribal-governments/emergency-rental-assistance-program
http://home.treasury.gov/policy-issues/coronavirus/assistance-for-state-local-and-tribal-governments/emergency-rental-assistance-program
https://doi.org/10.1001/archgenpsychiatry.2010.56
https://doi.org/10.1176/appi.ajp.162.2.370
https://doi.org/10.1007/s10597-015-9904-2
https://doi.org/10.1007/s10597-015-9904-2
https://doi.org/10.1001/jama.285.2.200
https://doi.org/10.1016/j.schres.2019.10.031
https://doi.org/10.1176/ps.2007.58.6.855
https://doi.org/10.2105/ajph.89.4.529
https://doi.org/10.2105/ajph.89.4.529
https://doi.org/10.1056/NEJM199408043310506
https://doi.org/10.1001/jamainternmed.2018.2924
https://doi.org/10.1001/jama.283.16.2152
https://doi.org/10.1371/journal.pmed.0050225
https://doi.org/10.1034/j.1600-0447.2002.02209.x
https://doi.org/10.1034/j.1600-0447.2002.02209.x
https://doi.org/10.1111/j.1521-0391.2011.00166.x
https://doi.org/10.1001/archpsyc.1988.01800360033005
https://doi.org/10.2105/ajph.94.1.103
https://doi.org/10.2105/ajph.94.1.103
https://doi.org/10.1093/oxfordjournals.epirev.a036133
https://doi.org/10.1093/epirev/mxu004
https://doi.org/10.1093/bmb/ldv017
https://doi.org/10.4088/JCP.20m13372
https://doi.org/10.1001/jamapsychiatry.2017.1322
https://doi.org/10.1001/jamapsychiatry.2017.1322
https://doi.org/10.1016/j.pnpbp.2018.08.024
https://doi.org/10.1016/j.pnpbp.2018.08.024
https://doi.org/10.1002/hup.2829
https://doi.org/10.1002/hup.2829
https://doi.org/10.1177/2150131914560610
https://doi.org/10.1007/s11524-019-00377-x
https://doi.org/10.2105/AJPH.2009.180109
https://doi.org/10.2105/AJPH.2009.180109
https://doi.org/10.1176/ps.49.2.196
https://doi.org/10.1186/s13643-020-1274-3
https://doi.org/10.24926/iip.v5i2.342
https://doi.org/10.24926/iip.v5i2.342
https://doi.org/10.1176/appi.ajp.161.4.692
https://doi.org/10.1176/appi.ajp.161.4.692
https://doi.org/10.2105/AJPH.2006.090209
https://doi.org/10.2105/AJPH.2006.090209
https://doi.org/10.1002/hep4.1492


Hird et al. 10.3389/fpsyt.2023.1339801

Frontiers in Psychiatry 13 frontiersin.org

 38. Tulsky JP, Hahn JA, Long HL, Chambers DB, Robertson MJ, Chesney MA, et al. 
Can the poor adhere? Incentives for adherence to TB prevention in homeless adults. Int 
J Tuberc Lung Dis. (2004) 8:83–91.

 39. Sajatovic M, Valenstein M, Blow FC, Ganoczy D, Ignacio RV. Treatment adherence 
with antipsychotic medications in bipolar disorder. Bipolar Disord. (2006) 8:232–41. doi: 
10.1111/j.1399-5618.2006.00314.x

 40. Coe AB, Moczygemba LR, Gatewood SB, Osborn RD, Matzke GR, Goode JV. 
Medication adherence challenges among patients experiencing homelessness in a 
behavioral health clinic. Res Social Adm Pharm. (2015) 11:e110–20. doi: 10.1016/j.
sapharm.2012.11.004

 41. Ennis N, Roy S, Topolovec-Vranic J. Memory impairment among people who are 
homeless: a systematic review. Memory. (2015) 23:695–713. doi: 
10.1080/09658211.2014.921714

 42. Rangu N, Frank-Pearce SG, Alexander AC, Hebert ET, Ra C, Kendzor DE, et al. 
Non-adherence to psychiatric medication in adults experiencing homelessness is 
associated with incurred concussions. Front Hum Neurosci. (2022) 16:958169. doi: 
10.3389/fnhum.2022.958169

 43. Hwang SW, Gottlieb JL. Drug access among homeless men in Toronto. CMAJ. 
(1999) 160:1021.

 44. Muir-Cochrane E, Fereday J, Jureidini J, Drummond A, Darbyshire P. Self-
management of medication for mental health problems by homeless young people. Int 
J Ment Health Nurs. (2006) 15:163–70. doi: 10.1111/j.1447-0349.2006.00420.x

 45. Richler MJ, Yousaf S, Hwang SW, Dewhurst NF. Descriptive study of homeless 
patients' perceptions that affect medication adherence. Am J Health Syst Pharm. (2019) 
76:1288–95. doi: 10.1093/ajhp/zxz139

 46. Burra TA, Hwang SW, Rourke SB, Stergiopoulos V. Homeless and housed 
inpatients with schizophrenia: disparities in service access upon discharge from hospital. 
Int J Ment Heal Addict. (2012) 10:778–89. doi: 10.1007/s11469-012-9392-3

 47. Wen CK, Hudak PL, Hwang SW. Homeless people's perceptions of welcomeness 
and unwelcomeness in healthcare encounters. J Gen Intern Med. (2007) 22:1011–7. doi: 
10.1007/s11606-007-0183-7

 48. Gelberg L, Gallagher TC, Andersen RM, Koegel P. Competing priorities as a 
barrier to medical care among homeless adults in Los Angeles. Am J Public Health. 
(1997) 87:217–20. doi: 10.2105/ajph.87.2.217

 49. Byerly MJ, Nakonezny PA, Lescouflair E. Antipsychotic medication adherence in 
schizophrenia. Psychiatr Clin N Am. (2007) 30:437–52. doi: 10.1016/j.psc.2007.04.002

 50. Hong J, Reed C, Novick D, Haro JM, Aguado J. Clinical and economic 
consequences of medication non-adherence in the treatment of patients with a manic/
mixed episode of bipolar disorder: results from the European mania in bipolar 
longitudinal evaluation of medication (EMBLEM) study. Psychiatry Res. (2011) 
190:110–4. doi: 10.1016/j.psychres.2011.04.016

 51. Novick D, Haro JM, Suarez D, Perez V, Dittmann RW, Haddad PM. Predictors and 
clinical consequences of non-adherence with antipsychotic medication in the outpatient 
treatment of schizophrenia. Psychiatry Res. (2010) 176:109–13. doi: 10.1016/j.
psychres.2009.05.004

 52. Perlick DA, Rosenheck RA, Kaczynski R, Kozma L. Medication non-adherence in 
bipolar disorder: a patient-centered review of research findings. Clin Approach Bipol 
Disord. (2004) 3:56–64.

 53. Weiden PJ, Olfson M. Cost of relapse in schizophrenia. Schizophr Bull. (1995) 
21:419–29. doi: 10.1093/schbul/21.3.419

 54. Baumgartner PC, Haynes RB, Hersberger KE, Arnet I. A systematic review of 
medication adherence thresholds dependent of clinical outcomes. Front Pharmacol. 
(2018) 9:1290. doi: 10.3389/fphar.2018.01290

 55. Centers for Disease Control and Prevention. (2023). Tailored pharmacy-based 
interventions to improve medication adherence. https://www.cdc.gov/dhdsp/pubs/
medication-adherence.htm# (Accessed October 17, 2023).

 56. Velligan DI, Lam YW, Glahn DC, Barrett JA, Maples NJ, Ereshefsky L, et al. 
Defining and assessing adherence to oral antipsychotics: a review of the literature. 
Schizophr Bull. (2006) 32:724–42. doi: 10.1093/schbul/sbj075

 57. Osterberg L, Blaschke T. Adherence to medication. N Engl J Med. (2005) 
353:487–97. doi: 10.1056/NEJMra050100

 58. Basu S, Garg S, Sharma N, Singh MM. Improving the assessment of medication 
adherence: challenges and considerations with a focus on low-resource settings. Ci Ji Yi 
Xue Za Zhi. (2019) 31:73–80. doi: 10.4103/tcmj.tcmj_177_18

 59. Fairman KA, Motheral B. Evaluating medication adherence: which measure is 
right for your program? J Manag Care Pharm. (2000) 6:499–506. doi: 10.18553/
jmcp.2000.6.6.499

 60. Anghel LA, Farcas AM, Oprean RN. An overview of the common methods used 
to measure treatment adherence. Med Pharm Rep. (2019) 92:117–22. doi: 10.15386/
mpr-1201

 61. Zemmour K, Tinland A, Boucekine M, Girard V, Loubiere S, Resseguier N, et al. 
Validation of the medication adherence rating scale in homeless patients with 
schizophrenia: results from the French housing first experience. Sci Rep. (2016) 6:31598. 
doi: 10.1038/srep31598

 62. Kelly MS, Moczygemba LR, Gatewood SS. Concordance of pharmacist assessment 
of medication nonadherence with a self-report medication adherence scale. J Pharm 
Pract. (2016) 29:194–8. doi: 10.1177/0897190014550003

 63. Newman JC, Des Jarlais DC, Turner CF, Gribble J, Cooley P, Paone D. The 
differential effects of face-to-face and computer interview modes. Am J Public Health. 
(2002) 92:294–7. doi: 10.2105/ajph.92.2.294

 64. Conn VS, Ruppar TM. Medication adherence outcomes of 771 intervention trials: 
systematic review and meta-analysis. Prev Med. (2017) 99:269–76. doi: 10.1016/j.
ypmed.2017.03.008

 65. Dixon L, Weiden P, Torres M, Lehman A. Assertive Community Treatment and 
medication compliance in the homeless mentally ill. Am J Psychiatry. (1997) 154:1302–4. 
doi: 10.1176/ajp.154.9.1302

 66. Burda C, Haack M, Duarte AC, Alemi F. Medication adherence among homeless 
patients: a pilot study of cell phone effectiveness. J Am  Acad Nurse Pract. (2012) 
24:675–81. doi: 10.1111/j.1745-7599.2012.00756.x

 67. Sajatovic M, Levin J, Ramirez LF, Hahn DY, Tatsuoka C, Bialko CS, et al. 
Prospective trial of customized adherence enhancement plus long-acting injectable 
antipsychotic medication in homeless or recently homeless individuals with 
schizophrenia or schizoaffective disorder. J Clin Psychiatry. (2013) 74:1249–55. doi: 
10.4088/JCP.12m08331

 68. Sajatovic M, Ramirez LF, Fuentes-Casiano E, Cage J, Tatsuoka C, Aebi ME, et al. 
A 6-month prospective trial of a personalized behavioral intervention + long-acting 
injectable antipsychotic in individuals with schizophrenia at risk of treatment 
nonadherence and homelessness. J Clin Psychopharmacol. (2017) 37:702–7. doi: 10.1097/
JCP.0000000000000778

 69. Haake ER, Krieger KJ. Establishing a pharmacist-managed outreach clinic at a day 
shelter for homeless veterans. Ment Health Clin. (2020) 10:232–6. doi: 10.9740/
mhc.2020.07.232

 70. Pauly JB, Moore TA, Shishko I. Integrating a mental health clinical pharmacy 
specialist into the homeless patient aligned care teams. Ment Health Clin. (2018) 
8:169–74. doi: 10.9740/mhc.2018.07.169

 71. Parpouchi M, Moniruzzaman A, Rezansoff SN, Russolillo A, Somers JM. The effect 
of housing first on adherence to methadone maintenance treatment. Int J Drug Policy. 
(2018) 56:73–80. doi: 10.1016/j.drugpo.2018.03.012

 72. Rezansoff SN, Moniruzzaman A, Fazel S, McCandless L, Procyshyn R, Somers JM. 
Housing first improves adherence to antipsychotic medication among formerly homeless 
adults with schizophrenia: results of a randomized controlled trial. Schizophr Bull. 
(2017) 43:sbw136–861. doi: 10.1093/schbul/sbw136

 73. Sacks S, Sacks JY, McKendrick K, Pearson FS, Banks S, Harle M. Outcomes from 
a therapeutic community for homeless addicted mothers and their children. Admin Pol 
Ment Health. (2004) 31:313–38. doi: 10.1023/b:apih.0000028895.78151.88

 74. Skinner DC. A modified therapeutic community for homeless persons with co-
occurring disorders of substance abuse and mental illness in a shelter: an outcome study. 
Subst Use Misuse. (2005) 40:483–97. doi: 10.1081/ja-200052429

 75. Killaspy H, Ritchie CW, Greer E, Robertson M. Treating the homeless mentally ill: 
does a designated inpatient facility improve outcome? J Ment Health. (2004) 13:593–9. 
doi: 10.1080/09638230400017038

 76. Nelson G, Aubry T, Lafrance A. A review of the literature on the effectiveness of 
housing and support, Assertive Community Treatment, and intensive case management 
interventions for persons with mental illness who have been homeless. Am J 
Orthopsychiatry. (2007) 77:350–61. doi: 10.1037/0002-9432.77.3.350

 77. Stein LI, Test MA. Alternative to mental-hospital treatment. 1. Conceptual-model, 
treatment program, and clinical-evaluation. Arch Gen Psychiatry. (1980) 37:392–7. doi: 
10.1001/archpsyc.1980.01780170034003

 78. Tsai J, Huang M, Petering R, Tiderington E. Graduation practices and outcomes 
in intensive case management programs for severe mental illness: a systematic review. 
Psychiatr Rehabil J. (2022) 45:61–70. doi: 10.1037/prj0000487

 79. Neumiller S, Bennett-Clark F, Young MS, Dates B, Broner N, Leddy J, et al. 
Implementing Assertive Community Treatment in diverse settings for people who are 
homeless with co-occurring mental and addictive disorders: a series of case studies. J 
Dual Diagn. (2009) 5:239–63. doi: 10.1080/15504260903175973

 80. El Khoury A, Patel C, Huang A, Wang L, Bashyal R. Transitioning from oral 
risperidone or paliperidone to once-monthly paliperidone palmitate: a real-world 
analysis among veterans health administration patients with schizophrenia who have 
had at least one prior hospitalization. Curr Med Res Opin. (2019) 35:2159–68. doi: 
10.1080/03007995.2019.1651129

 81. Tsai J, Havlik J, Howell BA, Johnson E, Rosenthal D. Primary care for veterans 
experiencing homelessness: a narrative review of the homeless patient aligned care 
team (HPACT) model. J Gen Intern Med. (2023) 38:765–83. doi: 10.1007/
s11606-022-07970-y

 82. Tsai J. Is the housing first model effective? Different evidence for different 
outcomes. Am J Public Health. (2020) 110:1376–7. doi: 10.2105/AJPH.2020.305835

 83. Tsai J, Mares AS, Rosenheck RA. A multi-site comparison of supported housing 
for chronically homeless adults: “housing first” versus “residential treatment first”. 
Psychol Serv. (2010) 7:219–32. doi: 10.1037/a0020460

https://doi.org/10.3389/fpsyt.2023.1339801
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1111/j.1399-5618.2006.00314.x
https://doi.org/10.1016/j.sapharm.2012.11.004
https://doi.org/10.1016/j.sapharm.2012.11.004
https://doi.org/10.1080/09658211.2014.921714
https://doi.org/10.3389/fnhum.2022.958169
https://doi.org/10.1111/j.1447-0349.2006.00420.x
https://doi.org/10.1093/ajhp/zxz139
https://doi.org/10.1007/s11469-012-9392-3
https://doi.org/10.1007/s11606-007-0183-7
https://doi.org/10.2105/ajph.87.2.217
https://doi.org/10.1016/j.psc.2007.04.002
https://doi.org/10.1016/j.psychres.2011.04.016
https://doi.org/10.1016/j.psychres.2009.05.004
https://doi.org/10.1016/j.psychres.2009.05.004
https://doi.org/10.1093/schbul/21.3.419
https://doi.org/10.3389/fphar.2018.01290
https://www.cdc.gov/dhdsp/pubs/medication-adherence.htm
https://www.cdc.gov/dhdsp/pubs/medication-adherence.htm
https://doi.org/10.1093/schbul/sbj075
https://doi.org/10.1056/NEJMra050100
https://doi.org/10.4103/tcmj.tcmj_177_18
https://doi.org/10.18553/jmcp.2000.6.6.499
https://doi.org/10.18553/jmcp.2000.6.6.499
https://doi.org/10.15386/mpr-1201
https://doi.org/10.15386/mpr-1201
https://doi.org/10.1038/srep31598
https://doi.org/10.1177/0897190014550003
https://doi.org/10.2105/ajph.92.2.294
https://doi.org/10.1016/j.ypmed.2017.03.008
https://doi.org/10.1016/j.ypmed.2017.03.008
https://doi.org/10.1176/ajp.154.9.1302
https://doi.org/10.1111/j.1745-7599.2012.00756.x
https://doi.org/10.4088/JCP.12m08331
https://doi.org/10.1097/JCP.0000000000000778
https://doi.org/10.1097/JCP.0000000000000778
https://doi.org/10.9740/mhc.2020.07.232
https://doi.org/10.9740/mhc.2020.07.232
https://doi.org/10.9740/mhc.2018.07.169
https://doi.org/10.1016/j.drugpo.2018.03.012
https://doi.org/10.1093/schbul/sbw136
https://doi.org/10.1023/b:apih.0000028895.78151.88
https://doi.org/10.1081/ja-200052429
https://doi.org/10.1080/09638230400017038
https://doi.org/10.1037/0002-9432.77.3.350
https://doi.org/10.1001/archpsyc.1980.01780170034003
https://doi.org/10.1037/prj0000487
https://doi.org/10.1080/15504260903175973
https://doi.org/10.1080/03007995.2019.1651129
https://doi.org/10.1007/s11606-022-07970-y
https://doi.org/10.1007/s11606-022-07970-y
https://doi.org/10.2105/AJPH.2020.305835
https://doi.org/10.1037/a0020460


Hird et al. 10.3389/fpsyt.2023.1339801

Frontiers in Psychiatry 14 frontiersin.org

 84. Ascher-Svanum H, Zhu B, Faries DE, Furiak NM, Montgomery W. Medication 
adherence levels and differential use of mental-health services in the treatment of 
schizophrenia. BMC Res Notes. (2009) 2:6. doi: 10.1186/1756-0500-2-6

 85. Weiden P, Rapkin B, Mott T, Zygmunt A, Goldman D, Horvitz-Lennon M, et al. 
Rating of medication influences (ROMI) scale in schizophrenia. Schizophr Bull. (1994) 
20:297–310. doi: 10.1093/schbul/20.2.297

 86. Coldwell CM, Bender WS. The effectiveness of Assertive Community Treatment 
for homeless populations with severe mental illness: a meta-analysis. Am J Psychiatry. 
(2007) 164:393–9. doi: 10.1176/ajp.2007.164.3.393

 87. Salyers MP, Tsemberis S. ACT and recovery: integrating evidence-based practice 
and recovery orientation on Assertive Community Treatment teams. Community Ment 
Health J. (2007) 43:619–41. doi: 10.1007/s10597-007-9088-5

 88. Orwin RG, Garrison-Mogren R, Jacobs ML, Sonnefeld LJ. Retention of homeless 
clients in substance abuse treatment. Findings from the National Institute on Alcohol 
Abuse and Alcoholism cooperative agreement program. J Subst Abus Treat. (1999) 
17:45–66. doi: 10.1016/s0740-5472(98)00046-4

 89. Khazanov GK, Morris PE, Beed A, Jager-Hyman S, Myhre K, McKay JR, 
et al. Do financial incentives increase mental health treatment 
engagement? A meta-analysis. J Consult Clin Psychol. (2022) 90:528–44. doi: 
10.1037/ccp0000737

 90. Hollenberg E, Bani-Fatemi A, Durbin A, Castle D, Kozloff N, Ziegler C, et al. Using 
financial incentives to improve health service engagement and outcomes of adults 
experiencing homelessness: a scoping review of the literature. Health Soc Care 
Community. (2022) 30:e3406–34. doi: 10.1111/hsc.13944

https://doi.org/10.3389/fpsyt.2023.1339801
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1186/1756-0500-2-6
https://doi.org/10.1093/schbul/20.2.297
https://doi.org/10.1176/ajp.2007.164.3.393
https://doi.org/10.1007/s10597-007-9088-5
https://doi.org/10.1016/s0740-5472(98)00046-4
https://doi.org/10.1037/ccp0000737
https://doi.org/10.1111/hsc.13944

	A systematic review of approaches to improve medication adherence in homeless adults with psychiatric disorders
	1 Introduction
	1.1 Prevalence of medication non-adherence among people with homelessness
	1.2 Factors contributing to medication non-adherence
	1.3 Consequences of psychiatric medication non-adherence
	1.4 Assessing and reporting medication adherence

	2 Methods
	3 Results
	3.1 Outpatient treatment strategies
	3.1.1 Assertive Community Treatment
	3.1.2 Cell Phone-Assisted Monitoring
	3.1.3 Customized Adherence Enhancement plus Long-Acting Injectable Antipsychotics
	3.1.4 Homeless-Designated Pharmacy Clinics
	3.2 Residential/shelter-based/inpatient treatment strategies
	3.2.1 Housing first
	3.2.2 Therapeutic communities
	3.2.3 Homeless-Designated Inpatient Facility
	3.3 Rating of effectiveness of different strategies

	4 Discussion
	5 Conclusion
	Data availability statement
	Author contributions

	 References

