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A B S T R A C T

Chronic psychotic disorders (CPDs) occur worldwide and cause significant burden including reduced quality of
life and functional impairment. Care for CPD includes psychosocial and pharmacologic interventions (i.e. anti-
psychotic drugs) and ongoing health monitoring. This is challenging in resource-limited settings where staff are
sparse and/or undertrained. Importantly, mental health human resource needs predict continued deficits com-
pounded by increasing disease burden. A U.S. team recently developed and tested a CPD treatment approach that
combines the use of long-acting antipsychotic medication (LAI) with a brief and practical customized adherence
enhancement behavioral intervention (CAE-L). This report describes the methodological details of an ongoing,
first-ever refinement and preliminary testing of CAE-L in poorly adherent patients with CPD in Tanzania. Addi-
tional innovative elements include: 1) a manualized curriculum that targets specific barriers and facilitators to
medication adherence in Tanzanians with CPD, and 2) targeting known, high-risk individuals with CPD (those
who miss �20% of prescribed antipsychotic medication). The study procedures are intended to pave the way for
implementing a large-scale intervention trial for CPD in the Tanzanian setting. An important component of this
project is capacity building to help form the next generation of care providers. Visit exchanges modeled on a
successful NIH-funded Medical Education Partnership Initiative (MEPI) template will also use the U.S. and
Tanzanian teams to share expertise, problem-solve, and plan iterative refinements of project deliverables. Taken
together, this project has potential to advance the care of people with CPD in Tanzania and has high generaliz-
ability to Sub-Saharan Africa and other lower-resource settings.
1. Introduction

Chronic psychotic disorders (CPDs) such as schizophrenia and
schizoaffective disorder occur worldwide and cause significant burden
characterized by reduced quality of life, functional impairment and
premature mortality due to suicide and other causes. Care for CPD in-
cludes both psychosocial and pharmacologic interventions (i.e. antipsy-
chotic drugs) along with ongoing monitoring of health status (Patel,
2009). This may be challenging in resource-limited settings where staff
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are sparse and/or undertrained. Importantly, forecasts of mental health
human resource demands predict continued deficits, compounded by
increasing disease burden (Charlson et al., 2014).

Antipsychotic medication is a critical component of treatment for
individuals with CPDs in conjunction with psychosocial approaches that
support patients and families. Unfortunately, poor medication adherence
is common, impedes recovery and increases burden. In Sub-Saharan Af-
rica (SSA), poor adherence is seen in approximately half of individuals
with CPD and is a major driver of relapse (Adeponle et al., 2009;
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Adewuya et al., 2009; Danladi et al., 2013; Ho Odo et al., 2014; Sariah
et al., 2014). The need for effective adherence promotion approaches is
extensive in SSA considering the common oral medication “stock-outs,”
(situations where the local medication supply has run out and hence not
available at the hospital pharmacy), high-levels of stigma and limited
resources to quickly intervene when individuals with CPD skip medica-
tion and begin to experience signs of relapse.

Because a major obstacle to medication adherence in CPD is difficulty
with consistent medication routines (Gilmer et al., 2004; Sajatovic et al.,
2011), long-acting injectable antipsychotic medication (LAI) can be an
attractive treatment option for some individuals. LAI can be administered
monthly or even less frequently, eliminating the daily need to take
medications, which in itself can be a stigmatizing behavior (Jenkins
et al., 2005). In a recent small study of patients and their caregivers
conducted in Tanzania, it was identified that LAI alleviates psychotic
symptoms and reduces relapse (Sariah et al., 2014). These types of drugs
also make it easier for patients to adhere to the treatment regimen
compared to oral antipsychotics.

While LAI can potentially improve medication treatment adherence,
it is not a stand-alone care approach for CPD given the complex and long-
term needs of people with CPD (Mueser et al., 2002; Zygmunt et al.,
2002). Recent work by a team at Case Western Reserve University
(CWRU) in Ohio, U.S.A. developed and tested a CPD treatment approach
that combines LAI with a brief and practical customized adherence
enhancement behavioral intervention (CAE-L) (Collins et al., 2018;
Sajatovic et al., 2013). Given the availability and acceptability of LAI in
Tanzania and positive U.S. outcomes findings in poorly adherent people
with CPD, a combined team of Tanzanian and U.S. investigators is con-
ducting a first-ever refinement and preliminary testing of CAE-L in poorly
adherent patients with CPD in Tanzania. The overall concept for the
project is that combining LAI with a behavioral approach targeted to
patient-level reasons for poor adherence may modify long-term adher-
ence behaviors and attitudes. This report describes the methodological
details of the project. In addition to the novel focus, innovative elements
include: 1) a manualized curriculum that targets specific barriers and
facilitators to medication adherence in Tanzanians with CPD, and 2)
targeting known, high-risk individuals with CPD (those who miss �20%
of prescribed antipsychotic medication).

2. Methods

2.1. Overview

This 3-phase/3-aim 24-month project will refine and preliminarily
test CAE-L for individuals with CPD in Tanzania. Aim 1/Phase 1 consists
of an observational mixed-methods (quantitative þ qualitative) assess-
ment of reasons for poor treatment adherence among Tanzanians with
CPD that will obtain information on medication adherence barriers in
this setting and input from stakeholders (patients, family members,
healthcare providers) on a preferred approach for optimizing adherence
with evidence-based care. Aim 2/Phase 2 will develop a manualized,
curriculum-driven customized adherence enhancement (CAE) approach
to improve treatment adherence in CPD. Aim 3/Phase 3 will lay the
groundwork that establishes a clinical trial infrastructure, adequately
trained staff, and data tools/procedures preparatory to implementation
of a future randomized controlled interventional trial. Commensurate
with the priorities of Fogarty International/the U.S. National Institutes of
Health, the project will also build critical research capacity intended to
support future work in adherence promotion among highly vulnerable
Tanzanians with CPD. All work is conducted consistent with local,
regional and national ethical and human subjects regulatory approvals,
Institutional Review Board (IRB) 05-17-16.

2.2. The CAE-L intervention

While many behavioral approaches for CPD are focused on helping
2

individuals to engage and adhere with recommended treatments, the
CAE-L approach is intended to identify and target the most common
reasons for poor adherence in patients with CPD and standardize the
intervention so that they could be delivered by a broad variety of
healthcare providers consistently and quickly. Drawn from iterative pilot
work (Jenkins et al., 2005; Sajatovic et al., 2013; Sajatovic et al., 2012a,
b), the behavioral component of CAE-L is flexibly delivered as a series of
up to 4 treatment modules whose use is determined based upon an in-
dividual's reasons for non-adherence (adherence barriers) identified at
baseline. The modules are: 1) Psychoeducation focused on medication
and consequences of missing medication; 2) Modified Motivational
Enhancement Therapy (MET) to address non-adherence related to sub-
stance use; 3) Communication with Providers to facilitate appropriate
treatment expectations and optimize management of feared or experi-
enced side effects; 4) and Medication Routines intended to incorporate
medication-taking into lifestyle. Prior to delivering CAE, adherence
barriers are evaluated with two standardized measures, the Rating of
Medication Influences (ROMI) (Weiden et al., 1994) and a slightly
adapted version of the Attitudes toward Mood Stabilizers Questionnaire
(AMSQ) (Adams and Scott, 2000; Harvey, 1991) which is focused on
attitudes towards psychotropic drugs for CPD. CAE-L is intended to
improve adherence with both LAI as well as any oral medications that
individuals with CPD may be prescribed.

These investigators tested CAE-L in 2 preliminary U.S. studies. CAE-L
Study 1 enrolled 30 homeless or recently homeless individuals with CPD
(Sajatovic et al., 2013, 2016). Patients received monthly CAE combined
with LAI (CAE-L) for 6 months. The LAI used was haloperidol decanoate,
a first-generation LAI that is widely available in low-resource settings.
Primary outcomes were medication treatment adherence and housing
status. Secondary outcomes included psychiatric symptoms, functional
status, side effects, hospitalizations and satisfaction with treatment.
Mean sample age was 41.8 years (SD 8.6) with a high proportion of
minorities (90%African-American) and single/never married individuals
(70%).

Use of CAE-L was associated with good adherence to maintenance LAI
(76% at 6 months) and dramatic improvement in concomitant orally
prescribed medication, which changed from missing 46% of prescribed
medication at study enrollment, to only 10% of prescribed medication at
study end. Mean proportion of time in sub-optimal housing went from
56% in the 6 months prior to study enrollment to 41% in the first 3
months of the study and 14% in the last 3 months of the study (p¼ .001).
There were significant improvements in psychiatric symptoms and
functional status. Side effects were generally transient and mild to
moderate in intensity. With respect to standardized involuntary move-
ment and neurological rating scales, there were no significant changes
except for in the Barnes Akathisia Scale (BARS) (Barnes, 1989) which
reflected the emergence of akathisia.

CAE-L Study 2 was a 6-month prospective, uncontrolled trial of CAE-L
in 30 recently homeless individuals with schizophrenia or schizoaffective
disorder which also assessed medication adherence using the Tablets
Routine Questionnaire (TRQ) (Adams and Scott, 2000; Peet and Harvey,
1991), CAE-L Study 2 refined the CAE-L approach by using social workers
instead of PhD-level psychologists to deliver the behavioral intervention
and used a second-generation antipsychotic drug (paliperidone palmi-
tate) instead of a first-generation antipsychotic drug. LAI injection fre-
quency and psychiatric symptoms measured by the Positive and Negative
Syndrome Scale (PANSS) (Kay et al., 1987), Brief Psychiatric Rating Scale
(BPRS) (Overall and Gorham, 1962) overall and global psychopathology
(Clinical Global Impressions/CGI) (Guy, 1976). Extrapyramidal symp-
toms were measured with the Extrapyramidal Symptoms
Scale-Abbreviated version (ESRS-A) (Chouinard et al., 1980). Social
functioning was assessed via the Social and Occupational Functioning
Assessment Scale (SOFAS) (Morosini et al., 2000). Mean age of the
sample was 43.6 years (SD ¼ 9.53), mainly minorities (86.7%
African-American), single/never married (72.4%) with a mean of 11.55
years of education. Four individuals (13.3 %) terminated the study
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prematurely. CAE-L was associated with good adherence to LAI (92.9%)
and improved adherence in past-week TRQ (p ¼ .02). There were sig-
nificant improvements in PANSS (p < .01), BPRS (p < .001), CGI (p ¼
.003) and SOFAS (p ¼ .005). There were no significant changes on
ESRS-A at 6-months.

2.3. Intervention site

The Department of Psychiatry at the Muhimbili National Hospital, is a
70-bed national referral hospital located in urban Dar es Salaam,
Tanzania. It is the only psychiatric national referral center and serves a
population of approximately 4.5 million. Patients are referred from 4
catchment zones that include 3 regional public and private hospitals.
There is a large outpatient clinic that mainly serves follow-up discharged
clients. Follow-up clinics are also held at the district level in 4 facilities;
most are stable back-referrals from the National Hospital to clinics run by
psychiatric nurses.

During 2015, there were 1,636 patients (combined inpatient and
outpatient sample, 1,099 men (67.2%), 537 women) admitted to Psy-
chiatry at Muhimbili National Hospital (MNH). Most of these patients
lived within a 15-kilometer radius of the MNH clinics, a one to three bus
commute which costs about US$1.20 round-trip. This is typical for urban
and outlying zones of Dar es Salaam. Hospital discharge diagnoses were
included schizophrenia (32.4%) and schizophreniform disorder (11%).
The most commonly prescribed discharge medication was the oral
version of the first-generation antipsychotic haloperidol (75% of pa-
tients). There were 16% treated with the LAI version of fluphenazine
decanoate. Antipsychotic side effects were managed with
trihexyphenidyl.

3. Study area

3.1. Phase 1 (Months 1–12)

In Phase 1/Aim 1 the investigators will implement a mixed-methods
(quantitative þ qualitative) adherence assessment battery that will
identify salient barriers to treatment adherence in people with CPD
defined as schizophrenia or schizoaffective disorder. Qualitative assess-
ment will be conducted using a combination of individual and group-
format methodologies. A “deliverable” of Phase 1 will be a summary
report that describes barriers and facilitators to treatment for CPD from
the perspective of patients, families and care providers.

3.1.1. Quantitative assessment
To better understand adherence barriers in the proposed setting, the

ROMI and AMSQ will be administered to 100 individuals with CPD who
self-report missing 20% or more of antipsychotic medication within the
last month, an established benchmark for poor adherence (Velligan et al.,
2010). Patients ages �18 with a clinical diagnosis of schizophrenia will
be recruited from Muhimbili National Hospital and its associated
ambulatory clinics.

Additional information will include demographic and clinical char-
acteristics relevant to CPD relapse. Adherence assessments will include
the Tablets Routine Questionnaire (TRQ) (Peet and Harvey, 1991; Scott
and Pope, 2002) and the Drug Attitude Inventory (DAI) (Awad, 1993).
CPD symptoms will be assessed with the Brief Psychiatric Rating Scale
(BPRS) (Overall and Gorham, 1962). Global psychopathology will be
measured with the Clinical Global Impressions (CGI) (Guy, 1976). Life
and work functional status will be evaluated using the Social and Occu-
pational Functioning Scale (SOFAS) (Morosini et al., 2000) and substance
use will be measured with the Alcohol Use Disorders Identification Test
(AUDIT) (Saunders et al., 1993) and Alcohol, Smoking and Substance
Involvement Screening Test (ASSIST) (Group, 2002).

3.1.2. Qualitative assessment
The study team will conduct individual interviews of patients with
3

CPD and focus groups with family members and with healthcare workers.
The qualitative sample will be derived from Phase 1 quantitative survey
participants and target a representative sample with respect to age and
gender. Family members will be those of enrolled Phase 1 patients with
CPD. Focus groups and interviews will use an adapted semi-structured
guide used in NIH-funded trials conducted by this study team (Blixen
et al., 2014, 2015, 2016). Consistent with the focus on broad generaliz-
ability to CPD in SSA, only individuals who are unable to provide
informed consent will be excluded. Qualitative methods and thematic
analysis will follow procedures outlined in previous work conducted by
this team (Blixen et al., 2014, 2015, 2016).

3.1.3. Focus group format
Up to 16 adult (�age 18) family members of individuals with CPD

will be invited to participate in 2 focus groups. Family members will all
have regular contact with patients (contact a minimum of 3 days/week).
Family member focus groups will comprise 6–10 individuals each, and
will last up to approximately 90 minutes. Focus groups will be audio-
recorded and transcribed verbatim and supplemented with the addition
of copious field-notes. Up to 16 health workers will be invited to
participate in 2 additional focus groups, using a similar format as the
family focus groups. Health workers (nurses, doctors, social workers,
pharmacists) with experience interacting with patients with CPD will be
recruited from clinic and hospital-based settings.

3.1.4. Individual interview format
Up to 15 patients with CPDwill be interviewed regarding barriers and

facilitators to medication adherence. Data recording will be the same as
with focus groups.

3.1.5. Qualitative data analysis
First, the qualitative team will first independently review each tran-

script and highlight significant statements, sentences, or quotes. Based on
review of the independently derived statements, the team will develop
consensus-based “clusters of meaning” or relevant “themes and cate-
gories” (Esterberg, 2002). Researchers will further read/code each
document independently and iteratively until no new insights emerge.
These entries will be elaborated as coding progresses. The qualitative
researchers will then construct a consensus-based coding dictionary that
includes mutually exclusive definitions for each code. This coding
structure will be reviewed after a preliminary analysis of a subsample of
transcripts, and the dictionary will be refined through comparison,
categorization, and discussion (Crabtree and Miller, 1999; Moustakas,
1994). Then, using data and codes, the qualitative team will create
code-based files across all respondents. The team will further elaborate,
refine, and differentiate the codes and identify similarities and differ-
ences through comparison of respondents.

3.1.6. Quantitative data analysis
Data management will be conducted using a secure online platform in

concordance with approved data transfer agreement between the U.S.
and Tanzanian institutions. We will conduct descriptive statistics to
characterize demographic and clinical variables, including the number of
barriers to adherence as represented by the number of CAE-L modules
that individuals would be expected to require. Because gender differ-
ences have been documented in treatment adherence and other variables
among patients with CPD (Abel et al., 2010), we will compare clinical
characteristics of males and females in this sample using chi-square and
two-tailed t-tests. Correlational analyses using Spearman correlations
due to the non-normal distribution of lifetime hospitalizations and
point-biserial correlations for dichotomous variables will be conducted to
evaluate the association between TRQ and demographic and clinical
variables as well as the relationship between lifetime number of psy-
chiatric hospitalizations and demographic and clinical variables.
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3.2. Phase 2 (Months 13–15)

In Phase 2/Aim 2, informed by the mixed-methods data from Phase 1,
the study team will adapt the CAE-L intervention to be culturally and
linguistically appropriate for the Tanzanian setting. The investigators
will use a process of health promotion intervention development called
“pooling and patching,” in which they will pool the apparent effective
elements of CAE-L with the identified barriers/facilitators from Phase 1
and, with professional judgement, then patch these pooled components
create a new multi-component adherence-promotion approach. The
“deliverable” of Phase 2 will include a manualized intervention that
combines a psychosocial intervention to promote adherenceþ use of LAI.

3.3. Phase 3 (Months 16–24)

In Phase 3/Aim 3, the study team will select appropriate measures,
train staff in measure implementation, and finalize CAE-L for delivery. As
the second U.S. CAE-L study, social worker interventionists will be
trained to deliver CAE-L. Finally, the study will roll out and evaluate CAE-
L in 20 individuals with CPD in a 6-month (25-week) prospective
training/proof-of-concept exercise. CAE-L will be further refined based
upon input from interventionists and study participants. The “deliver-
able” of Phase 3 will include building capacity of a clinical trials infra-
structure that includes identification of relevant tools/measures and
appropriately trained staff who are capable and available to conduct
research to improve health outcomes for people with CPD in Tanzania.

3.3.1. Study population
The study will enroll 20 adult patients � age 18 with CPD who fit the

same inclusion criteria noted in Phase 1. Eligible patients must agree to
receive LAI and be able to participate in research activities. Exclusion
criteria will include: 1) Individuals on LAI immediately prior to enroll-
ment, or those with intolerance or resistance to LAI; 2) Medical condi-
tions that would interfere with the patient's ability to participate in the
trial; 3) Physical dependence on substances likely to lead to withdrawal
reaction; 4) Immediate risk of harm to self or others, and 5) Pregnancy or
lactation.

3.3.2. LAI
Patients on oral haloperidol will be switched to haloperidol dec-

anoate. Individuals not on antipsychotic medication at the time of
screening assessment or who are on a different antipsychotic medication
will receive an oral tolerance test (OTT) consisting of up to 14 days of oral
haloperidol 2–5 mg twice daily. If the OTT suggests good tolerability, the
participant will then receive LAI (haloperidol decanoate) intramuscularly
after completion of baseline assessments. Dosing of LAI will be as clini-
cally indicated using conservative dosing to minimize drug-related
adverse effects. In the U.S. CAE-L study, mean endpoint dose of halo-
peridol decanoate was 68.0 mg, SD 21.1, range 50–100 mg/monthly
injection. It is anticipated that patients will continue on the same dose for
6 months, although dose changes will be permitted based upon clinical
status. Each study participant will receive up to 8 injections during the
study.

3.3.3. Concomitant treatments
Stable dose psychotropic drugs (>30 days of previous use) other than

antipsychotics will be continued. New psychotropic medications will be
discouraged. Medications for side effects may be given at the discretion
of the treating psychiatrist and their use will be recorded.

3.3.4. Study measures
Baseline information will include previous illness history including

duration of psychiatric illness, past hospitalizations, suicide attempts,
medication treatment history and cumulative medical burden as evalu-
ated by the self-reported Charlson Comorbidity Index. Primary outcomes
will be change on TRQ and mean LAI injection frequency. The TRQ
4

determines proportion of prescribed medication missed, and ranges from
0 (no medication missed/100% adherent) to 100 (no medication taken/
0% adherent). For this trial, the TRQwill capture an exact proportion (%)
of days with a missed medication dose for each maintenance oral psy-
chotropic drug and derive an average combined TRQ. Full LAI adherence
will be defined as receiving an injection within 7 days of scheduled time.
Similar to what typically happens in clinical care settings, if an individual
does not make a scheduled appointment the clinical research staff will
attempt to contact the individual and reschedule him or her as quickly as
possible.

Secondary outcomes will include additional information on adher-
ence attitudes (DAI), CPD symptoms (BPRS, CGI), and Social functioning
(SOFAS). The Alcohol, Smoking and Substance Involvement Screening
Test (ASSIST) and Alcohol Use Disorders Identification Test (AUDIT)
(Saunders et al., 1993) will assess substance use. All outcome assessments
will be conducted at study baseline, Week 13, and at Week 25 follow-up.

3.3.5. Safety/laboratory evaluations
Safety evaluations will include basic laboratory evaluations (serum

comprehensive metabolic panel, lipid profile, CBC with differential, and
HIV as well as urine pregnancy testing for women) and EKG. Patient vital
signs and weight will be collected at each study visit. Standardized
measures of extrapyramidal symptoms will be assessed with Extrapyra-
midal Symptoms Scale-Abbreviated version (ESRS-A) (Chouinard et al.,
1980). Finally, reported side effects will also be evaluated at each study
visit using a standardized format.

3.3.6. Data analysis
Phase 3 quantitative analysis will be limited as the focus is on feasi-

bility, patient acceptability, and research capacity building. However, we
will assess descriptive statistics and change from baseline in the primary
and secondary measures using standard pre-post techniques.

4. Discussion

The study procedures outlined above are intended to pave the way for
being able to implement a large-scale intervention trial for CPD in the
Tanzanian setting. A recent review of treatments for schizophrenia in SSA
by Chidarikire and colleagues (Chidarikire et al., 2018) highlighted the
limited mental health services related to financial constraints, lack of
qualified mental health professionals and problems in care access. In the
review by Chidarikire, 40 studies from eight countries demonstrated that
most people with CPD were treated by both modern psychiatry and
faith/traditional healers. Antipsychotic medications and psychosocial
interventions were used, but were mainly available in major/urban
centers. In the studies reviewed, the majority of people with schizo-
phrenia were treated with first-generation antipsychotics (Esan, 2014;
Kazadi et al., 2008; Van Rensburg and Oloruniu, 2010). However, Esan
(2014) and Kazadi et al. (2008) found that many of the patients dis-
continued their medication. Families also reported a high level of burden
associated with caring for a relative.

An important component of this project is capacity building to help
build the next generation of care providers and researchers in CPD.
Regular interaction using web-based conference calls betweenMuhimbili
and CWRU senior and junior faculty, as well as with study in-
terventionists and data collection/management staff, have been con-
ducted for the past 12 months and facilitate the establishment of a
cohesive clinical trial team. Mid and junior-level faculty at Muhimbili
University and the National Hospital, who have all had early success in
scholarly work with psychiatric disorders, are supported in taking the
lead on implementing the project. Students at earlier phases of their
training are learning research techniques and gaining expertise in the
assessment and treatment of CPD patients.

In the ongoing implementation of this project, the team is in the
process of reviewing and establishing consensus on such essential issues
as subject recruitment/enrollment protocols, interventionist hiring and
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training, selection of data collection tools, data management methods,
results interpretation, and planning for initiatives that will lead to the
next research initiatives. Visit exchanges modeled on a successful NIH-
funded Medical Education Partnership Initiative (MEPI) template (Kad-
dumukasa et al., 2014) allow Muhimbili and CWRU faculty to share
expertise, problem solve, and plan iterative refinements of project de-
liverables. Taken together, this project has potential to advance the care
of people with CPD in Tanzania and has high generalizability to SSA and
other lower-resource settings.
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