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Abstract

Background—Treatment non-adherence in people with schizophrenia is associated with relapse
and homelessness. Building upon the usefulness of long-acting medication, and our work in
psychosocial interventions to enhance adherence, we conducted a prospective uncontrolled trial of
customized adherence enhancement (CAE) plus long-acting injectable antipsychotic (LAI) using
haloperidol decanoate in 30 homeless or recently homeless individuals with schizophrenia and
schizoaffective disorder.

Methods—~Participants received monthly CAE and LAI (CAE-L) for 6 months. Primary
outcomes were adherence as measured by the Tablets Routine Questionnaire (TRQ) and housing
status. Secondary outcomes included psychiatric symptoms, functioning, side effects, and
hospitalizations.

Results—Mean age of participants was 41.8 years (SD 8.6), mainly minorities (90% African-
American) and mainly single/never married (70%). Most (97%) had past or current substance
abuse, and had been incarcerated (97%). Ten individuals (33%) terminated the study prematurely.
CAE-L was associated with good adherence to LAI (76% at 6 months) and dramatic improvement
in oral medication adherence, which changed from missing 46% of medication at study enroliment
to missing only 10% at study end (p = 0.03). There were significant improvements in psychiatric
symptoms (p<.001) and functioning (p<.001). Akathisia was a major side effect with LAI.

Conclusion—While interpretation of findings must be tempered by the methodological
limitations, CAE-L appears to be associated with improved adherence, symptoms, and functioning
in homeless or recently homeless individuals with schizophrenia or schizoaffective disorder.
Additional research is needed on effective and practical approaches to improving health outcomes
for homeless people with serious mental illness.

Keywords

Homelessness; schizophrenia; schizoaffective disorder; treatment adherence; antipsychotic
medication; haloperidol

Introduction

While psychotropic medications are a cornerstone of treatment for individuals with
schizophrenia, rates of non-adherence can exceed 60%. 1 2: 3 Poor adherence is associated
with homelessness.* 5 6 A review in homeless persons found the weighted average
prevalence of schizophrenia in homeless individuals is 11%, and that approximately half of
these individuals are not receiving treatment. 6 Because a major obstacle to medication
adherence is difficulty with medication routines, 1 7 long-acting injectable antipsychotic
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(LAI) medication can be an attractive treatment option. However, LAI is underused for
schizophrenia,® and less than one in five individuals with non-adherence receive LAIsE.

Building upon work by these investigators in psychosocial interventions to enhance
adherence, 2 10 we conducted a trial of customized adherence enhancement (CAE) plus LA
antipsychotic (CAE-L) in 30 homeless or recently homeless individuals with schizophrenia
and schizoaffective disorder. We anticipated that CAE-L would be associated with reduced
rates of homelessness, improved adherence and reduced psychiatric symptoms.

This was a prospective, uncontrolled trial of CAE-L in non-adherent, homeless or recently
homeless individuals with schizophrenia and schizoaffective disorder. CAE-L was
administered monthly over 6 months. Primary study outcomes were medication adherence,
as measured with the Tablet Routines Questionnaire (TRQ 11 12) and housing status.
Secondary outcomes included psychiatric symptoms, functioning, side effects,
hospitalizations, and treatment satisfaction. Post-treatment follow-up was conducted at 9 and
12 months.

Study Population

Study participants were age =18, with a DSM diagnosis of schizophrenia or schizoaffective
disorder confirmed with the Mini International Neuropsychiatric Inventory (MINI 13).
Individuals were recruited from homeless shelters, community mental health clinics
(CMHCs), and the community. The study was approved by the local Institutional Review
Board (IRB) and oversight included an external Data and Safety Monitoring Board (DSMB).
All participants provided written informed consent. Individuals had poor adherence (missing
20% or more of prescribed medication) as measured by the Tablets Routine Questionnaire
(TRQ) 1112 and were currently homeless or had been homeless within the past 12 months
as per the Federal definition of homelessness. 14 Participants had to be willing to take LAI.

Individuals were excluded if they had known contra-indication to haloperidol, were on LAl
at screening, had prior treatment with clozapine, substance dependence, unstable medical
conditions, or were at high risk of harm to self or others. Individuals already in permanent
supported housing that included comprehensive mental health services were excluded. The
study was conducted from July 2010 to December 2012,

The CAE-L intervention

a. LAI: Haloperidol decanoate was chosen as the LA, given its low cost and
potential generalizability. Individuals already on oral haloperidol were switched to
LAl as per the manufacturer’s package insert. 1° Individuals not on any
antipsychotic or on antipsychotics other than haloperidol at screening were started
on oral haloperidol (2 mg twice daily) and then transitioned to LAI within 2-3
weeks of enrollment. Individuals received LAI every 4 weeks for the duration of
the study. Subsequent dose modification was based on clinical status.
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b. Customized adherence enhancement: Customized Adherence Enhancement
(CAE), originally designed for non-adherent bipolar patients,® 10 targets key areas
also relevant to non-adherent individuals with schizophrenia and includes
psychoeducation focused on medication, developing medication routines,
communicating with providers about benefits and burdens of medications, and
managing adherence in the context of substance abuse. Detailed information on
CAE is described in greater detail elsewhere.%10

Modifications of CAE for use in individuals with schizophrenia included reducing the
duration of sessions (generally ranging from 30-40 minutes), repetition of key messages,
either completing only half of the material from a session that would have been covered with
bipolar patients or repeating the material a second time in two consecutive sessions to
reinforce the key points, and increasing overall number of sessions (8 sessions, generally
given at one month intervals on the day that LAI was administered).

Concomitant treatments

Antipsychotic drugs other than haloperidol were discontinued. Stable doses of psychotropic
drugs other than antipsychotics were continued through the course of the study. New
psychotropic medications were strongly discouraged. Medications for side effects were
given at the discretion of the treating psychiatrist.

Study Assessments

Individuals completed assessments at screening (time of oral antipsychotic drug initiation),
CAE-L baseline (first administration of LAI or first CAE session) and at 13 and 25 weeks
follow-up. All study participants received nominal financial compensation for research
assessments but did not receive compensation for other components of study participation.

Primary Outcomes

Primary outcomes were change from screening on the TRQ 1112 and on housing status.
Housing status was grouped in progressively less desirable order: permanent housing
without assistance, permanent housing with some assistance, transitional housing, short-
term/emergency shelter, outdoors, and incarceration. The TRQ format was modified slightly
to document adherence values as an exact proportion.

Secondary outcomes

Adherence was also assessed with the Morisky Rating Scale 16 and observed injection
frequency of LAI (proportion of injections given within 7 days of the scheduled time).
Adherence attitudes were assessed with the Attitude toward Medication Questionnaire
(AMQ 1217y which was slightly adapted to include prescribed psychotropic medication, and
the Drug Attitude Inventory (DAI18).

Secondary outcomes included health resource use (hospitalizations), psychiatric symptoms
as assessed by the Brief Psychiatric Rating Scale (BPRS 19), Positive and Negative
Syndrome Scale (PANSS 20) and the Clinical Global Impression (CGI 21). Substance abuse
and legal status were measured with the Addiction Severity Index (ASI 2223), Functioning
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was measured with the Social and Occupational Functioning Assessment Scale (SOFAS 24).
Satisfaction with CAE-L was assessed at the conclusion of the 6 month treatment period.

All outcome assessments were conducted at screening, baseline, Week 13, and at Week 25,
except for satisfaction with treatment, PANSS, and life and work functioning, which were
conducted at the CAE-L baseline and Week 25 visits. After the 25-week treatment,
participants continued to receive care in their CMHC or indigent care organizations, and
treatment history was communicated to providers at these sites. We conducted limited post-
treatment follow-up at 9 and 12 months, which included the CGI.

Safety measures

Biological and safety outcomes included body mass index (BMI), vital signs, and laboratory
testing. Laboratory testing was conducted at screening and week 25. A 12-lead
Electrocardiogram (EKG) was assessed at screening. Involuntary movements were
evaluated with the Abnormal Involuntary Movement Scale (AIMS 21), Simpson Angus
Scale (SAS 25), and Barnes Akathisia Rating Scale (BARS 26), conducted at screening,
baseline and week 25. Participants were assessed for side effects at every study visit.

Data analysis

Results

Descriptive statistics were calculated for baseline characteristics. We conducted a modified
intent-to-treat analysis that included all subjects who received at least one dose of LAI or
one CAE session. Statistical analysis was performed using SPSS software version 20 (IBM
Corporation, NY). In a first analysis, time- to- event data for LAI dropout were modeled
using Kaplan-Meier estimation. A Cox proportional hazard model was then fit on the same
time- to -event data, to assess what variables might be affecting dropout. Explanatory
variables that were considered included age, gender, and personality disorder. Having
antisocial personality disorder (ASPD) was found to be significantly related to hazard rate,
with higher hazard for those with ASPD. Thus, ASPD status was included in subsequent
longitudinal mixed models of the BPRS, DAI, and Morisky scales.

Mixed models for BPRS, DA, and Morisky scales considered time of measurement as a
categorical variable, either at baseline, 13 weeks, or 25 weeks. It was of interest to test
whether there appeared to be differences in the factor levels associated with time of
measurement which would indicate that there was indeed change over time in the outcome
variables subsequent to CAE-L. A random intercept model was adopted, with ASPD status
included as an explanatory factor. AR (1) error covariance structures were fit.

Screened and enrolled samples

Figure 1 illustrates a CONSORT diagram of participants in the study. Of 97 individuals
screened for the study, 48 consented to participate. Among those, 32 individuals met
inclusion criteria and 30individuals were enrolled. Age, gender, and race did not differ
significantly between screened and enrolled patients. Table 1 illustrates demographic and
clinical variables in enrolled individuals. Of note were the relatively high proportion of
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minorities (90% African-American), single/never married individuals (70%) and relatively
low levels of education (most did not finish high school). Nearly all (97%) had a history of
past or current substance abuse, and nearly all had past incarceration (97%). In the 6 months
prior to study enrollment, participants spent 44% of their time in emergency shelter/short-
term housing. On average, individuals missed approximately half of prescribed psychotropic
medication.

Injections were administered intramuscularly (IM) in the deltoid muscle. Conservative
dosing was used to minimize drug-related adverse effects. Mean end-point dose of
haloperidol decanoate was 68.0 mg, SD 21.1, range 50-100 mg/monthly injection.

Concomitant medication

Most (N=25, 84%) individuals were able to identify their prescribed antipsychotic
medications at the time of enrollment. Individuals were predominantly prescribed atypical
antipsychotics (21/25, 84%), with aripiprazole being the most common (6/25, 24%). Four
individuals (4/25, 16%) were on typical drugs, including 3 on oral haloperidol and 1 on
perphenazine. Table 1 illustrates concomitant (non-antipsychotic) medications such as mood
stabilizing drugs (lithium, anticonvulsants) and antidepressants taken by 9 (30%)
participants.

CAE components

Drop-Outs

Based upon results of the standardized adherence needs assessment, 27/30 (90%) individuals
were assigned to receive the CAE component that addressed inadequate or incorrect
understanding of mental disorder (psychoeducation module); 24/30 (80%) were assigned to
receive the CAE component that addressed lack of medication-taking routines (med routine
module); 25/30 (83 %) received the CAE component that addressed poor communication
with care providers (communication module); 21/30 (70%) were assigned to receive the
CAE component that addressed substance use, (Modified motivational interviewing
module). Overall, 12 (40%) individuals were assigned to all 4 CAE modules, 14 (47%)
assigned to 3 modules, 3 (10%) assigned to 2 modules and 1 individual (3%) assigned to a
single CAE module.

10 individuals (33%) terminated the study prematurely. Reasons for drop out included: 4
(40%) lost to follow-up, 3 (30%) incarcerated, 2 (20%) re-located, and 1 (10%) due to
akathisia. Time- to- event data for the dropout from injection treatments were modeled using
Kaplan-Meier estimation (Figure 2; Table 2). After 168 days, 66.7% of individuals
completed treatment. Most of the dropout occurred immediately after enrollment, with
13.3% of subjects dropping out before receiving a single dose of LAI.

Primary and secondary outcome changes

Table 3 illustrates change from screening and baseline in adherence with concomitant oral
psychotropic medications, symptoms, housing status, social functioning, as well as LAI
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adherence. There were significant differences in scores across time periods for nearly all
outcome measures. To evaluate change in housing status, we considered the percentage of
days in the past months that were spent in sub-optimal housing. A longitudinal mixed model
was fit, with time of measurement as a factor, along with APSD status and random subject-
level intercept. Age and gender were not statistically significant variables, and hence were
not included in the reported model. We considered the estimated TRQ means from screen,
13 weeks, and 25 weeks as 56.31%, 39.88% and 11.82% respectively. Within the mixed
model, the test of equality across time periods had a p-value of 0.001, which supports
rejection of the null hypothesis that the time periods have equal means. Hence, these
differences are statistically significant. Table 3 also illustrates significant improvement in
symptoms (BPRS, PANSS, CGI), substance/legal status (ASI drug, ASI legal) and
functioning (SOFAS). There were no significant changes in hospitalizations.

Over the course of the study participants had improvement in housing status. Mean
proportion of time in sub-optimal housing went from 56% in the 6 months prior to study
enrollment, 41 % in the first 3 months of the study and 14% in the last 3 months of the study
(p=.001).

While the overall numbers of individuals with schizoaffective disorder was too small to
conduct any comparative analysis we did note that that 13 of the 20 individuals with
schizoaffective disorder completed the study and that overall change from baseline in TRQ,
DAI and BPRS among individuals with schizoaffective disorder all suggested change in the
same direction as was seen in the larger sample. The TRQ and DAI scores, available only
for a partial group of the patients with schizoaffective disorder, showed numerical but not
statistically significant change. For BPRS statistically significant change from baseline was
observed (mean baseline BPRS = 44.7 (SD 10.4), mean endpoint BPRS = 34.1 (SD 9.9),
t=2.51, df=11, p =0.029).

Tolerability and adverse effects

Table 4 illustrates side effects experienced by > 5% of study participants. Side effects were
generally mild to moderate in intensity and transient, except for akathisia, which persisted
for some individuals in spite of adjunct therapies. One individual discontinued LAI due to
severe akathisia. Another individual had an increase in QTC interval on EKG from 443
milliseconds at baseline to 462 milliseconds on oral haloperidol, and this individual was not
started on LAI. QTC interval decreased to less than 450 milliseconds when oral haloperidol
was discontinued.

With respect to standardized involuntary movement and neurological rating scales, there
were no significant changes in AIMS and SAS, but change in BARS was significant,
reflecting the emergence of akathisia. BMI and total cholesterol did not change significantly.
There was statistically significant worsening in serum triglycerides, but since participants
were not fasting prior to blood draws, clinical significance of non-fasting triglyceride
changes is questionable. 27

There were 5 Serious Adverse Events (SAES) during the study: 1 emergency room visit for
non-study related medical reasons, 1 hospitalization for non-study related medical reasons, 1
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hospitalization due to seizure and allergic reaction to anticonvulsant medication, and 2
hospitalizations due to suicide attempts. The seizure occurred in an individual with epilepsy,
who was non-adherent with prescribed anticonvulsant medication. It is possible that the LAI
contributed to the SAE by lowering seizure threshold. Both individuals with suicide attempts
were continued on LAI after the attempt, and appeared to have a good response to continued
exposure to CAE-L. External DSMB review of the 2 suicide attempts concluded that they
did not appear related to study involvement.

In general, participants expressed satisfaction with CAE-L. The majority strongly agreed
(N=11, 61.1%) or agreed (N=7, 38.9%) that CAE was useful, and either strongly agreed
(N=6, 33.3 %) or agreed (N=10, 55.6%) that benefit exceeded the burden or hassle of
participation. No individuals discontinued the psychosocial component of the study due to
adverse effects.

Post-treatment follow-up

Of the 20 individuals who completed 25 weeks of CAE-L, 12 provided information at 3
months post-study and 8 individuals provided information at 6 months post-study. As noted
in Figure 1, only 4 individuals continued to take LAI at 6-months post-study. While CGlI
scores between those who remained on LAI after 25 weeks did not appear markedly
different from those not on LAI, small sample size did not permit valid statistical
comparison.

Discussion

This prospective, uncontrolled study in homeless or recently homeless seriously mentally ill
found that use of a novel psychosocial intervention plus LAl was associated with
improvements in adherence and psychiatric symptoms. While there are substantial
limitations to the study methods including small sample size, lack of a control group and
relatively short duration, findings are still of substantial clinical relevance, given the
tremendous personal and societal burden related to homelessness among people with
schizophrenia 28-30, Approximately one in ten homeless individuals has schizophrenia, & and
there are few established treatments for this vulnerable group. 28 The prognosis for these
individuals is typically poor, with mortality rates four times that of the general population, 31
and double that of non-homeless individuals with schizophrenia. 32 33 Consistent with the
multiple challenges faced by homeless individuals with schizophrenia, 3% 35 the sample
enrolled in this study were individuals with few social supports, limited education, frequent
comorbid substance use, and a history of multiple involvements in the criminal justice
system.

Similar to other reports ,38 individuals in this study reported missing 46-57% of prescribed
medication. Use of CAE-L was associated with good adherence to maintenance LAI (76% at
6-months) and dramatic improvement in oral prescribed drug adherence, which changed
from missing approximately 46% of prescribed medication to missing only 10% of
prescribed medication by the end of the study. This could be particularly important for
individuals with schizoaffective disorder who are often on multiple psychotropic agents.37 It
is not entirely clear what factors facilitated the improved oral adherence, but it is possible
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that LAI and CAE had synergistic effects on improving insight and acceptance of
medications more broadly.

Improvements in psychiatric symptoms have been noted as an independent effect of
CAE, 910 and pairing CAE with LAI may have facilitated further reduction in symptoms
and possibly improved insight into need for treatment. Housing improvement is a
complicated issue that could have been affected by a variety of factors and may not have
been related to CAE or LAI. However, it is also possible that individuals being less
symptomatic and better able to manage their own personal affairs, such as meeting with
social workers could have helped individuals to obtain appropriate housing.

Both the original version of CAE,®10 developed for people with bipolar disorder, and the
version used in this study, consist of detailed manuals that stress pragmatic problem-solving
specifically focused on adherence relevant to the individual. Other features included
delivering information in small chunks and use of modest incentives (i.e. washcloths,
pencils, pill minders) for active participation.

A recent review suggested that LAIs reduce risk of relapse when combined with
psychosocial interventions.38 Use of LAIs reduces the chance that individuals will miss
prescribed medication doses due to forgetting or not wanting to take them in situations that
can be stigmatizing (such as at work or school). When individuals miss an injection, visit
staff can follow-up, and both assess clinical status and re-schedule the injection. LAISs can
minimize antipsychotic withdrawal symptoms resulting from partial adherence. 3 In
addition, LAIs are not influenced by first-pass metabolism, decreasing the potential for
drug-drug interactions, and the slow rate of absorption of LAIs may reduce the differences
between peak and trough plasma levels, 40 resulting in fewer side effects (an important
predictor of adherence) relative to oral antipsychotics. 41 42 A number of antipsychotic
medications are currently available in LAI form, including typical and atypical drugs.38
Newer LAI antipsychotic formulations have relatively low extra-pyramidal side effect
profiles .38 In our study, in spite of modest haloperidol dosages, akathisia was relatively
common and at times not well-controlled even with supplemental treatments.

A limitation to study generalizability was the fact that the majority of individuals did not
remain on LAI post-study. Perhaps using an atypical antipsychotic with a lower propensity
for akathisia could have improved long-term LAI adherence. Additionally, logistic barriers
to coordination between CMHC and study staff in transitioning stable individuals to
maintenance care, and lack of the CAE/psychosocial component in routine clinical settings
could have caused individuals to drop out of care. While CAE-L appears to engage and
stabilize this very high-risk group, it may be that long-term or “booster” sessions are needed
to maintain these gains.

Given methods limitations it is not possible to conclude that combining CAE with LAI has
additive or synergistic effect. With the relatively severe symptoms and difficulties in
concentration and attention experienced by many individuals in the study, it seems unlikely
that CAE alone would have been enough to change health outcomes. One could argue that
improvement was due to LAI. However, since some of the individuals had been on LAI in
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the past and were non-adherent, it might be reasonable to expect that a needs-based
psychosocial intervention could enhance gains due to somatic therapy. Given that there are
few established effective approaches to help homeless individuals with schizophrenia, there
is a clear need for research that tests effective and practical approaches to improving health
outcomes for these vulnerable individuals. In spite of the noted limitations of our study,
findings have substantial implications for clinical practice. If findings can be replicated
under controlled conditions this could represent a potential new best practice for the
treatment of homeless, non-adherent individuals with schizophrenia and schizoaffective
disorder.
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Figure 1.

CONSORT Diagram of participation in a study of customized adherence enhancement plus

long-acting injectable antipsychotic (LAL).
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Figure 2.

Kaplan-Meier curve of time to dropout from LAI regimen, corresponding to data from Table
2.
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Clinical characteristics of 30 non-adherent homeless/recently homeless individuals with schizophrenia or

schizoaffective disorder

Variable

| Screening Value | Baseline Value

Age in years Mean (SD -- Range)

41.8 (8.6 --22-54) |

Education in years Mean (SD -- Range)

Female N (%) | 14 (46.7) |
Race N (%)

White 3(10)

Black 27 (90)
Hispanic ethnicity N (%) | 2 (6.7) |

11.2 (1.9 --8-15) |

Marital Status N (%)

Single, never married 21 (70)
Married 2 (6.7)
Separated/Divorced/Widowed 7 (23.3)
Type of lliness N (%)
Schizophrenia 10 (33)
Schizoaffective disorder 20 (67)
Bipolar sub-type 18 (89)
Depressive sub-type 2(11)
Age at onset of illness in years
Mean (SD) 24.1 (10.5)
Range (Median) 22 (41)
TRQ Mean (SD)
Past Week 57.2 (6.1) 20.7 (7.0) (n=23)
Past Month 46.1(5.7) 30.1 (8.4) (n=17)

Housing status as a proportion of the previous 180 days %

-Outdoors 1
-Short-term/emergency shelter 44
-Transitional housing 6
-Permanent housing with assistance 35
-Permanent housing without assistance 2
-Incarceration 10

ASI (n=20)
-Drug Mean (SD) 0.6 (1.3)
-Legal Mean (SD) 0.6 (1.3)
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Variable | Screening Value | Baseline Value

Past or current substance abuse

29 (97) |

N (%)
History of incarceration N (%) | 29 (97) |
BMI Mean (SD) | | 32.9 (6.6)

TRQ: Tablets Routine Questionnaire; ASI: Addiction Severity Index ; BMI: Body Mass Index
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Adverse Events Occurring in > 5% of Homeless or Recently Homeless Individuals with Schizophrenia or

Schizoaffective Disorder treated with LAI.

Adverse Event N Percent
Akathisia 12/30 40
Dry mouth 10/30 33
Muscle twitching 10/30 33
GI complaints 7/30 23
Sedation 6/30 20
Blurry vision 4/30 13
Sexual dysfunction 3/30 10
Change in appetite 3/30 10
Injection site reaction | 3/30 10
Change in urination 3/30 10
Headache 2/30 7
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