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Abstract

Background: People with opioid use disorder (OUD) often have a co-occurring psychiatric
disorder, which elevates the risk of morbidity and mortality. Promising evidence supports the use
of collaborative care for treating people with OUD in primary care. Whether collaborative care
interventions that treat both OUD and psychiatric disorders will result in better outcomes is
presently unknown.

Methods: The Whole Health Study is a 3-arm randomized controlled trial designed to test
collaborative care treatment for OUD and the psychiatric disorders that commonly accompany
OUD. Approximately 1,200 primary care patients aged =18 years with OUD and depression,
anxiety, or PTSD will be randomized to one of three conditions: (1) Augmented Usual Care,
which consists of a primary care physician (PCP) waivered to prescribe buprenorphine and an
addiction psychiatrist to consult on medication-assisted treatment; (2) Collaborative Care, which
consists of a waivered PCP, a mental health care manager trained in psychosocial treatments for
OUD and psychiatric disorders, and an addiction psychiatrist who provides consultation for OUD
and mental health; or (3) Collaborative Care Plus, which consists of all the elements of the
Collaborative Care arm plus a Certified Recovery Specialist to help with treatment engagement
and retention. Primary outcomes are six-month rates of opioid use and six-month rates of
remission of co-occurring psychiatric disorders.
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Discussion: The Whole Health Study will investigate whether collaborative care models that
address OUD and co-occurring depression, anxiety, or PTSD will result in better patient outcomes.
The results will inform clinical care delivery during the current opioid crisis.

Keywords

clinical protocol; collaborative care; mental health disorder; opioid use disorder; medication-
assisted treatment; primary care; randomized controlled trial

1. Introduction

The widespread availability of prescription opioids, heroin, and, more recently, fentanyl has
spurred one of the most tragic and consequential public health crises in American history
[1-3]. For two decades, there have been sharp increases in the prevalence of opioid use
disorder (OUD) and associated emergency room visits, hospital stays, and overdose deaths
[4]. By 2018, nearly 450,000 people had died from overdoses involving an opioid, with
47,000 deaths in 2018 alone [5]. Mental health disorders are common among the estimated 2
million people in the United States living with OUD. In 2017, the co-occurrence of any
mental illness was 64% and serious mental illness was 27% in those with OUD, with few
receiving treatment [6]. Of those with OUD and a mental disorder, just 25% of those with
any mental illness and 30% of those with a serious mental illness received treatment for both
mental health and substance use [6].

The emerging standard of care for OUD is medication-assisted treatment (MAT), which
combines medication (methadone, buprenorphine, or naltrexone) with behavioral therapies
[7]. MAT results in better outcomes than either medication or behavioral therapies alone [8].
While there is strong evidence that it can significantly reduce risk for overdose or death,
more than half of patients receiving MAT drop out of treatment [9-12]. One possible reason
for treatment dropout is that MAT does not directly address psychiatric symptoms that may
interfere with treatment [13]. Whether interventions designed to treat OUD must directly
address psychiatric comorbidity to improve retention and effectiveness is presently
unknown. In this study, we will investigate whether collaborative care models in primary
care that address both mental illness and OUD result in better outcomes than those that
address OUD alone. Primary care physicians (PCPs) in the United States can prescribe
buprenorphine, but rarely do so, perhaps in part because they need additional support for
patient treatment, monitoring and coordination [14]. In collaborative models of care, the
treatment team includes a PCP who prescribes buprenorphine, a care manager, and a
behavioral health consultant such as a psychiatrist who advises the team regarding patients
who present diagnostic challenges or who are not adhering, tolerating, or responding to
treatment [15]. Although collaborative care improves access, quality and outcomes in
primary care patients with common mental health conditions, including addiction [16],
collaborative models have not yet been tested for patients with OUD and the co-occurring
mental health disorders that commonly accompany OUD.

Since poor treatment retention is relatively common in collaborative care models of OUD
[17], new components and implementation strategies may be needed to address comorbid

Contemp Clin Trials. Author manuscript; available in PMC 2021 May 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Harris et al.

Page 4

psychiatric and psychosocial needs that frequently accompany OUD and contribute to opioid
relapse and patient dropout. An understudied addition to collaborative care are peers, trained
laypeople in recovery who provide emotional and instrumental support to patients in OUD
treatment [18-20]. The purpose of our study is to test the effectiveness of a multi-component
collaborative care intervention for OUD and co-occurring mental health conditions and to
examine the relative contribution of each component.

2. Methods

2.1. Study overview

The Whole Health Study will test the effects of collaborative care on treating OUD and
comorbid mental health disorders in primary care. The study has two specific aims:

Aim 1. Conduct a randomized controlled trial (RCT) to compare (1) Augmented Usual Care,
which consists of a primary care physician (PCP) waivered to prescribe buprenorphine and
an addiction psychiatrist to consult on medication-assisted treatment; (2) Collaborative Care,
which consists of a waivered PCP, a mental health care manager trained to treat both OUD
and mental disorders, and an addiction psychiatrist who provides consultation for OUD and
mental health; and (3) Collaborative Care Plus, which consists of all the elements of the
Collaborative Care arm plus a Certified Recovery Specialist (CRS). A CRS is an individual
in recovery (a peer) who uses their experience and training to provide emotional support to
patients with OUD, motivate behavior change, and help support patient engagement and
retention in treatment [18,19]. Participants will be randomly assigned to one of three
conditions throughout the study period, with comprehensive in-person follow-up
assessments at three and six months, and brief assessments by phone at one, two, four and
five months post baseline. We hypothesize (1) that relative to patients in AUC, patients in
CC will show improvements in six-month rates of opioid use and remission of the co-
occurring psychiatric disorders, and (2) that the CC+ group will show greater improvements
than the CC group.

We designed the study with three arms rather than two to isolate the most parsimonious set
of elements of integrated collaborative care to maximize outcomes for individuals with OUD
and psychiatric disorders. Our starting point was AUC, which is the current standard of
MAT care in the primary care practices at the University of Pennsylvania. Our CC model
builds on this foundation to provide additional patient support and clinical coordination to
address the co-occurring burdens of mental health disorder and OUD. The CRS component
in our CC+ model adds yet another layer of patient support in recognition of the very low
completion rates that are common in OUD treatment programs. The RCT will provide an
efficient test of the overall effectiveness of the three interventions as well as the unique
contributions of the constituent components.

Aim 2. We will assess the costs of implementing and delivering collaborative care in each
study arm and the changes in total healthcare costs associated with participants’ receipt of
the intervention.

Contemp Clin Trials. Author manuscript; available in PMC 2021 May 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Harris et al.

2.2. Setting

Page 5

Participants will be enrolled from University of Pennsylvania Health System (UPHS)
primary care practices that have or are considering implementing MAT services.

2.3. Target population

Our target population is primary care patients aged 18 years or older with OUD and
depression, an anxiety disorder (panic disorder, social anxiety disorder, obsessive-
compulsive disorder, or generalized anxiety disorder), or post-traumatic stress disorder
(PTSD).

2.3.1. Inclusion criteria—Inclusion criteria are broad to increase the generalizability of
the findings. Participants must: (1) be 18 years or older; (2) meet DSM-V criteria for OUD,
or have taken medication for OUD, in the last 12 months; (3) agree to receive or continue
medication for OUD at the primary care site, (4) have depression, an anxiety disorder (panic
disorder, social anxiety disorder, obsessive-compulsive disorder, or generalized anxiety
disorder), or PTSD; (5) be able to communicate in English; and (6) be willing to give
informed consent.

2.3.2. Exclusion criteria—Patients will be excluded who are acutely suicidal; these
patients will be connected immediately with clinicians for assessment and triaged to
appropriate services. Patients with unmanaged mania or psychosis, confirmed through a
diagnostic interview by a consulting psychiatrist, also will be excluded as these patients
require more intensive treatment than is available through the collaborative care model. We
also will exclude patients who do not have a phone. Phone calls are one of our primary
methods for patient data collection, especially during the coronavirus pandemic. Our studies
of alcohol use disorder treatment find that 90% of potential participants have phones [20,21].

2.4. Recruitment

2.4.1. Recruitment of UPHS primary care practices—We will recruit up to 39
geographically varied UPHS primary care practices ranging from urban sites in Philadelphia
in the east to rural sites in Lancaster, PA, in the west, through suburban sites in PA and
Princeton, NJ, in the north. Practices that currently have or are considering integrated
behavioral health services will be invited to participate based on diversity of patient
composition, community characteristics, and practice size, along with input from the UPHS
leadership.

2.4.2. Patient recruitment—The primary source of recruitment will be clinician-
directed referral at the primary care site supplemented by reviews of the UPHS electronic
health record (EHR). Patient appointments with their PCP may be scheduled by the patient
independently or as a referral for buprenorphine treatment from an emergency room visit or
hospital stay, an inpatient behavioral health stay, or outpatient behavioral health clinics.
UPHS also oversees Philadelphia’s paramedic system. We will work with staff in these units
and paramedic system to increase awareness of the study and to encourage them to refer
patients to a participating primary care site. At the medical visit, the PCP will identify
potential participants by clinical assessment and chart review and ask if they are willing to
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receive information about the study. Interested patients will be referred to the research
coordinator for screening and study intake either in-person or by phone. Positive screens for
mental disorder will be based on validated measures of depression, anxiety, or PTSD. Due to
the ongoing COVID-19 pandemic, research staff who interact with patients or colleagues are
required to complete a daily symptom/exposure check and a weekly saliva-based COVID
test through the University of Pennsylvania. They must also adhere to the same guidelines
for personal protective equipment (PPE) and infection control practices as all clinical staff in
the health system.

Potential participants will be told that we are asking them to participate because they are 18
years of age or older and have been diagnosed with OUD. We also will tell them that their
PCP has referred them to the study and, if they are willing, they will be seen for a consent
discussion and baseline visit at the participating practice, at our research offices, or during
COVID-19 by telephone. In accordance with COVID-19 restrictions, only the first part of
the baseline visit can be conducted in-person, with the latter half exclusively conducted by
phone or a secure interactive video platform to minimize time in an enclosed space.
Additionally, when conducting the baseline visit at a participating practice, only the research
coordinator and CRS will be present from the study team. Both patients and research staff
must wear PPE and practice physical distancing during all in-person encounters. All our
staff has been vaccinated.

2.5. Patient Consent

2.6.

The patient consent form includes information regarding participants’ rights under the
Health Insurance Portability and Accountability Act. The informed consent form will be
read aloud to each participant and they will be provided ample time to ask questions and
discuss the study with family or friends. After consent, the research coordinator will conduct
a baseline interview to establish eligibility. Patients will be referred back to their provider to
schedule care or for referral. A list of available community resources will be provided to the
patient.

Pilot testing

We will pilot the intervention at two UPHS clinics to refine the recruitment and assessment
process, to assess the fit with clinic flow, and to evaluate the logistics, burden and timing of
assessments.

We will recruit 10 patients who meet our eligibility criteria. We will then administer the
consent to make sure that the language is clear to participants and will collect the baseline
information. We will assess clinic flow and how to integrate the study procedures with clinic
procedures. If necessary, we will pilot at additional sites. To be clear, the purpose of the pilot
is not to refine the intervention itself or to preliminarily test its effectiveness; rather it is to
ensure that the processes associated with patient flow and treatment delivery are
appropriately operationalized and consistent with the practices’ existing operations.
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Randomization

We will randomize patients to one of three conditions using a randomization code in the
proportions 1:1:1 to AUC, CC, or CC+,

2.8. Treatment arms

2.8.1. Augmented Usual Care—In addition to the waivered PCP, the UPHS practices
have access to an addiction psychiatrist who provides telephonic consultation to the PCP on
issues related to OUD pharmacotherapy. The first-line pharmacotherapy is buprenorphine-
naloxone. The second line pharmacotherapy is extended-release injectable naltrexone. AUC
patients are routinely referred to community behavioral health services through the Penn
Integrated Care Program for their mental health care. In UPHS primary care practices, AUC
is the standard of care and thus will serve as our reference comparator group. The research
team will not provide support to the PCP or practice staff in the AUC arm.

2.8.2. Collaborative Care—The Collaborative Care (CC) condition includes elements
that will provide a greater level of patient support in treatment than AUC by providing
integrated mental health and OUD care. First, an addiction psychiatrist with collaborative
care expertise will provide the waivered PCP with telephonic treatment consultation and
supervision for both addiction and psychiatric pharmacotherapy and behavioral treatment.
Second, each patient will have a care manager — typically, a licensed clinical social worker —
trained in evidence-based interventions for individuals with OUD and psychiatric disorders.

Whole Health Study research coordinators will refer patients to the care manager for an
initial intake session. After reviewing the patient’s psychiatric history, medical history, and
medication and illicit drug use, the care manager will work with the PCP to recommend
treatment according to the Whole Health Study treatment guidelines [22]. The schedule of
patient visits with the care manager will be standardized in the CC arm. The first visit will
take place at baseline, then at home or office for induction when in moderate opiate
withdrawal, then twice a week for two weeks with telephone calls between visits, then
weekly, and when stable once a month. There will be a final visit at six months. Participants
will be reminded by telephone about upcoming appointments with the care manager.

Prior to the start of the study, the care managers will have received 30 hours of clinical
training in the Collaborative Care model and the selected evidence-based psychotherapies.
The care managers will be supervised weekly by two psychologists with expertise in
evidence-based SUD psychotherapy in addition to separate regular supervision by a
consulting psychiatrist. Initially, the care managers will provide all patients with four
sessions of motivational enhancement therapy (MET) [23] for substance use disorders [24]
and behavioral activation (BA) for depression [25] when clinically indicated, all of which
have demonstrated effectiveness for treating psychiatric disorders in primary care [26—29].
The primary target of MET is treatment engagement both for mental disorders and OUD.
For patients with ongoing symptoms, the following additional treatments will be offered: (1)
cognitive behavioral therapy (CBT) sessions focused on substance use when that is the
primary concern (recommended for those with Brief Addiction Monitor—Intensive
Outpatient Program [BAM-IOP] items 6-7 endorsed after the initial four MET sessions); (2)
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behavioral activation for those with primary depression symptoms (PHQ-9 total score = 10
or PHQ-9 Item 1 =2); or (3) brief CBT-informed sessions for those with anxiety or more
mild depression or substance use symptoms (BAM-1OP items 4-5 endorsed, GAD-7 > 5,
PHQ-9 = 5-9) [30,31]. Patients without significant continued substance use who have
depression characterized by anhedonia will in most cases receive BA following MET, rather
than CBT. We note that the evidence in support of CBT for treating OUD in conjunction
with buprenorphine, while generally positive, is still quite limited [32,33].

Individuals requiring specialty care, such as exposure treatment for PTSD and obsessive-
compulsive disorder, will be referred for that treatment outside of the primary care practice.
All sessions will be delivered individually by the care manager. The treatment team will use
measurement-guided care and treat-to-target practices, using validated measures of
substance use, depression and anxiety. There will not be a specified number of sessions but it
is anticipated that most patients will be seen for psychotherapy every 1-2 weeks and for a
duration of 6 months or less. Due to COVID-19, all sessions are being conducted via
telehealth at present until it is safe to resume in person sessions. Finally, the CC personnel
will be trained to assist with scheduling, reminders and referrals.

A noteworthy feature of our collaborative care treatment model is the pragmatic blend of on-
site direct care with video/telephonic supervision by the two addiction psychologists and the
consulting psychiatrist. This organization of professional services, which allows each
clinician to practice at the “top of their license,” elevates the overall standard of care by
taking full advantage of the finite resource of expert time to supply guidance on complicated
medical problems to a much larger panel of patients.

2.8.3. Collaborative Care Plus—In addition to the collaborative care model described
above, patients in the Collaborative Care Plus (CC+) condition will receive services from a
Certified Recovery Specialist (CRS). A CRS is a person in recovery who shares similar
experiences to study participants and who provides non-clinical assistance to support patient
engagement in treatment [18,19]. The assistance can take a variety of forms. The CRS may
work with patients to help coordinate information with their providers and to make sure
patient needs are met. The CRS may take participants to their PCP appointments and any
other appointments that they may have to help them engage and stay in care to remain
healthy. They may provide education to help participants define and work on their recovery
goals. The CRS also may identify and facilitate linkages to community resources, including
communities of recovery; educational, vocational, social, cultural, and spiritual resources;
mutual self-help groups; and professional services. In short, the CRS will provide emotional,
informational and instrumental support, helping participants identify and overcome the
barriers to full engagement in their recovery.

Peers have been found to improve outcomes for many chronic medical conditions, including
asthma, diabetes, HIV, hypertension, obesity, and tobacco dependence [34-38], and the early
evidence of peer effectiveness in supporting OUD treatment is promising. Peer-support
interventions have been associated with increased MAT engagement [39], opioid abstinence
[39,40], and use of outpatient primary care services [39]. Peers interventions also have been
associated with reductions in OUD-related hospitalizations [39,41], emergency department
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visits [39,42], and criminal justice system involvement [43]. The Whole Health Study is the
first to investigate the effectiveness of peer support within a collaborative care model of
treatment for OUD and co-morbid psychiatric illness. We hypothesize that adding a peer
specialist to collaborative care will increase patient engagement and retention in care, and
thereby improve treatment outcomes.

CRS certification in Pennsylvania requires a minimum of 54 hours of instruction on
addiction and recovery management, education and advocacy, and ethics and confidentiality
as well as successful completion of the Pennsylvania Certification Board CRS exam. We
will supplement the CRS certification program with training to cover the role of the CRS in
the Whole Health Study, collaborative care and the treatment model, creating a recovery
plan, electronic medical records, documentation and communication, building a therapeutic
relationship, and harm reduction practices in primary care. We also have a prepared a
detailed CRS manual as a reference tool.

We have instituted precautions for patient-CRS interactions during the COVID-19 pandemic.
Some aspects of CRS support that would normally happen in-person will occur via
telephone or text messaging (i.e., coordinating information with providers, providing
education, and linking to community resources). However, CRSs are still present in the
clinics in person or allowed to meet in the community as long as appropriate physical
distancing precautions and PPE are in place according to current guidelines.

The Whole Health Study RCT protocol is displayed in Figure 1.

2.9. Participant compensation

Participants will receive escalating payments for the in-person interviews to encourage
retention. We will pay $50 to those who are eligible for enrollment and complete the
baseline. (We will pay $25 to patients who start the baseline interview and are found to be
ineligible for the study.) Compensation for the 3 month and 6 month interviews will be $60
and $70, respectively. For each of the monthly phone visits (months 1, 2, 4, and 5),
participants will receive $20. If a participant completes all seven assessments they will
receive a total of $260. Participants will be paid by Greenphire ClinCards.

2.10. Measures

2.10.1. Primary outcomes—The primary outcome measures are any opioid use in each
month over the six-month follow-up and six-month rates of co-occurring psychiatric
disorder. OUD diagnosis will be determined at baseline using the Diagnostic and Statistical
Manual of Mental Disorders, 51 edition (DSM-5) criteria. Opioid use rates will be based on
self-report assessments supplemented by a urine drug screen. The self-report assessment will
indicate whether opioid use has occurred during the 30 days prior to each assessment. Urine
toxicology screening obtained at every office visit will determine the type and amount of
illicit drugs a patient has taken. If participants drop out of treatment but remain in the study,
the research coordinator will arrange to collect urine samples at the primary care site or a
research site, based on participant preference. Our urine collection procedure has been
updated due to COVID-19-restrictions and now includes patient symptom screening 24
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hours prior to office visits, patient temperature checks at the office, physical distancing and
donning of personal protective equipment by patients and research staff, and enhanced
cleaning and communication (to ensure partial capacity) processes.

We chose a dichotomous measure of any opioid use in each month over the six-month
follow-up, which combines self-report and urine drug screen, as a primary outcome for two
reasons. First, it is highly consistent with the goal of pharmacotherapy for OUD, which is to
replace illicit opioid use. Second, it allows for more rigorous combining of self-report and
urine drug screens to obtain a valid assessment of opioid use.

Each month of the follow-up, participants will be classified as:

1. no opioid use if they report no use and provide an opioid negative urine drug
screen,

2. opioid use if they report use or provide a urine drug screen positive for opioid
use, or

3. missing.

Similarly, we chose six-month rates of co-occurring psychiatric disorder as a primary
outcome. Participants’ psychiatric disorders will be classified for each three-month period
as:

1. in remission from their primary psychiatric disorder (depression, anxiety, or
PTSD) if they are below the clinical threshold on the screening instrument for
their primary disorder (5 on the Patient Health Questionnaire-9 [PHQ-9] for
depression [44]; 5 on the General Anxiety Disorder-7 scale [GAD-7] for anxiety
[45]; and 30 on the PTSD Checklist for DSM-5 [PCL-5] for PTSD) [46].

2. not in remission if they are above the cut off; or
3. missing.

The remission categories are intended to measure change in symptoms in response to
treatment. A reduction in symptoms does not imply or suggest a “cure” or “complete
remission” of the underlying disorder.

2.10.2. Secondary outcomes—Four secondary outcomes also will be examined: OUD
medication adherence assessed through patient medical records and self-report; treatment
retention measured as the time to dropout from both OUD and mental health treatment using
clinic records; patient’s use of other illicit drugs, measured with a combination of monthly
urine drug screen and self-report; and mortality assessed through death records. The
adherence and retention outcomes will provide supporting evidence of the mechanisms that
underlie the effects of the intervention on opioid use and psychiatric disorder, and the other
drug use and mortality data will be used for evaluating additional outcomes of clinical and
societal importance.

2.10.3. Covariates—We will use a set of covariates measured at baseline to evaluate the
success — i.e., covariate balance across groups — of randomization to the AUC, CC and CC+
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treatment conditions and to characterize the patient sample. These will include
sociodemographic characteristics, years of prior opioid use, route of administration (e.g. IV
vs. oral), use of prescription versus street opioids, years of alcohol and other drug use
including tobacco, MAT history and overdose history. These variables were chosen as they
may represent indicators of more severe OUD or other potential confounding conditions that
should be balanced between groups.

At baseline, a two-item screen for psychosis and a four-item screen for mania will be used to
identify more severe psychiatric disorders. The Columbia Suicide Severity Rating Scale (C-
SSRS) will be used to assess suicide risk. The scale will be administered at baseline and at
each follow-up. We will obtain specific information about various conditions such as
Hepatitis C and insomnia. Other medical comorbidities will be measured using the Charlson
Comorbidity Index [47] calculated from International Classification of Diseases (ICD) codes
in medical records. We will assess for social determinants of health such as housing stability,
transportation, food insecurity, employment and legal issues. We are including social
determinants because we think they may mediate the effect of the CRS on outcomes, as the
CRS will address these issues in the CC+ arm to help improve outcomes.

We also will collect baseline data on the primary care practices and clinician characteristics
using electronic medical records and survey data. We will survey the clinicians in all
treatment arms to ascertain clinical volume, years of MAT experience, organization support
for the treatment program, and facilitators and barriers to implementation.

2.11. Planned statistical analysis

2.11.1. Descriptive statistics—Descriptive statistics will include means and standard
deviations for continuous variables (treatment group differences analyzed using t-tests) and
percentages for categorical variables (treatment group differences analyzed using chi-
square).

2.11.2. Analyses for Primary Outcomes—The primary hypotheses are that six-
month rates of opioid use will be lower, and six-month rates of remission from psychiatric
disorders will be higher, in the CC and CC+ groups than in the AUC group, and in the CC+
group than in the CC group. Each primary hypothesis will be tested by comparing the
groups on their repeated binary outcomes for use/no-use and remission/non-remission
described above. We will use mixed effects logistic regression models [48] to estimate and
compare the log-odds of use, or of remission, for each group across the 6-month period. The
fixed effects (explanatory variables) will include the binary stratification variables, and a
three-level categorical variable for intervention group (AUC, CC, CC+), and a four-level
categorical variable for period. The random effects will include a random intercept for site,
and random intercepts for patients within sites. We anticipate that these random intercepts,
together with an autocorrelation structure for the residual covariances, will adequately model
the within-site and within-participant correlation structure; as a check, we will select an
appropriate structure based on information-criteria comparisons and graphical comparisons
of empirical and model-based autocorrelation functions. We will test for group-by-time
interaction effects. If we find that the group-by-time interaction terms are not statistically
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significant, then we will remove them from the model, and estimate and test the main effect
of group, pooling over period; otherwise, we will report the period-specific results. We will
check model adequacy and fit using standardized residuals, influence diagnostics, and
graphical displays. We will calculate and report estimated probabilities of use for the groups,
with their associated standard errors and confidence intervals.

For the analyses of the primary hypotheses described above, premature discontinuation from
treatment and intermittent missing measures of opioid use or psychopathology will lead to
incomplete data. The mixed effects models described above can make use of all available
data provided by subjects, but the inferences drawn from them can, in principle, be invalid if
the missing data are non-ignorable, or Missing Not At Random (MNAR) [49]. Since
ignorability cannot be fully checked from available data [50], we will perform further
analyses to assess the sensitivity of results to this assumption using (1) pattern-mixture
models including an explanatory variable describing the missing data pattern (e.g. completer
versus non-completer, or time to dropout) and its interaction with group. A significant
interaction term suggests that the treatment comparisons differ across missing data pattern,
which is one type of violation of MAR; (2) selection models, in which the dropout process is
modeled using logistic regression models, with model specifications accommodating MAR
and certain non-MAR maodels [49].

2.11.3. Power analysis for primary outcomes—To estimate power, we used
simulation studies based on the b/ndataand gee packages in R. We assumed a 20% loss to
follow up for each group; based on prior opiate and psychopathology studies, we anticipate a
within-subject correlation of about 0.3 across time.

Our randomized sample will have 1,185 participants in total, evenly divided among the three
conditions (395 per group). For a comparison of the usual care group to the combined
collaborative care groups, this sample size provides 80% power to detect a 1.17 relative risk
at a = .05, a 1.19 relative risk at a = .025, and a 1.21 relative risk at a = .0125. We also
propose to test differences between the two collaborative care conditions (CC versus CC+).
With the proposed sample, we have 80% power to detect a 1.22 relative risk at a = .05, a
1.24 relative risk at a = .025, and a 1.26 relative risk at a =.0125.

2.11.4 Analyses of Secondary Outcomes—Each participant’s monthly adherence to
their OUD medication and their use of illicit drugs, will be assessed monthly, to create
repeated binary adherence measures; the groups will be compared on these measures using
mixed effects logistic regression models similar to those used for the primary hypotheses.
Treatment retention will be analyzed as a time-to-event outcome, using Cox proportional
hazards models to compare the groups, using random effects (frailties) to account for
possible correlations among participants from the same site. The groups will be compared
on mortality using logistic regression models.

2.12. Cost evaluation of the three models—We will assess costs to primary care
practices of implementing and delivering CC and CC+, and changes in total healthcare costs
associated with the implementation. The cost evaluation will make use of existing clinical
and administrative data from electronic medical records and health care claims to determine
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patients’ ED, hospitalization, outpatient, and other healthcare service use. We also will
collect data based on patient self-report on these major types of health care services received
outside of the primary care office.

Implementation of collaborative care (CC or CC+) has cost implications for the primary care
practice, including both fixed and variable costs. Fixed costs arise from staff time attending
trainings and receiving regular implementation assistance, practice investment in
technologies (e.g., building an EHR interface to assist with and track CC activities) and
office changes to support the workflow of the CC team (e.g., additional office space for
CRSs in CC+). These implementation activities are pre-determined and protocolized;
intervention documentation will be used to obtain information to estimate fixed
implementation costs. Variable costs are costs that vary with the number of patients
receiving CC and include the costs of care manager time, consulting behavioral health
specialist time, and CRS time (in CC+) spent on CC-related activities. As is typical in CC
programs, care managers and CRSs contact patients in person and telephonically; they also
spend time outside of direct patient care coordinating, charting/documenting, scheduling and
conducting outreach, attending team meetings, and completing other care management
activities. We will collect data on care manager time to estimate incremental care manager
time/costs in the two CC conditions relative to the AUC. The AUC model involves
psychiatrist time for MAT consultation only. The CC conditions may involve additional
psychiatrist time for treatment consultation and supervision for both addiction and mental
health issues. Electronic Health Records will be used to determine provider time spent on
direct patient contacts and provider-provider coordination, as well as care manager/CRS
time in direct patient contacts vs. other care management activities.

Public or private payers would want to know if and to what extent CC leads to cost-offsets as
a result of reduced total health care costs. We will examine the frequency and costs of
emergency department (ED) visits and hospitalizations related to overdoses and relapses and
for all-causes that may be reduced by integrating treatment for OUD and mental health
conditions. We also will estimate total healthcare costs for patients in all three study
conditions.

2.13. Research ethics

The study was approved by the Institutional Review Board of the University of
Pennsylvania, Philadelphia. It will be conducted in full accordance with all applicable
University of Pennsylvania Research Policies and Procedures, good clinical practice
standards and all applicable Federal and state laws and regulations.

3.0. Safety, monitoring and adverse events

We will use established University of Pennsylvania procedures and infrastructure for data
and safety monitoring. During the course of the study, safety and data quality monitoring
will be performed on an ongoing basis by the Principal Investigators and the study staff, who
will report any adverse events, breaches of confidentiality, and unanticipated or unexpected
problems to the University of Pennsylvania Institutional Review Board (IRB). Oversight
also will be provided by a NIMH Data Safety Monitoring Board.
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All patients will have comprehensive psychiatric screening prior to randomization and at
each counseling session and assessment where evaluations for adverse events will be routine.
A member of the research team will be available at all times to answer questions and assess
possible adverse events. Participants will be withdrawn from the study if they show severe
deterioration or if determined clinically necessary for other reasons.

4.0. Discussion

The Whole Health Study is designed to serve as a model for primary care practices treating
OUD in the context of other mental health disorders. Our goal is to refine and rigorously test
a collaborative care model for primary care patients with OUD and psychiatric comorbidity
as primary care providers continue to grapple with the current opioid crisis. An integrated
approach to OUD and other coexisting mental health disorders facilitates treatment for the
patients most at risk for poor outcomes. Collaborative care models that meaningfully engage
patients, address overall mental health, and provide peer support may result in better
treatment engagement, retention, and outcomes.

The proposed study contains at least three important innovations. First, it would be one of
the largest tests of collaborative care and mental health conditions to date, and the first to
explicitly address the needs of comorbid individuals. Second, it would be the first to
rigorously test the added value of peer support. Third, it would leverage the RCT to assess
cost differences associated with alternative models of collaborative care relative to usual care
in this population.

We are adopting a comprehensive set of guidelines for the management of OUD and
comorbid mental health disorders into an integrated care intervention and applying them in
the context of the collaborative care model in primary care. Primary care is where most
adults receive their medical care, thus helping to streamline the treatment for substance use
and other mental health disorders leading to important clinical and policy implications. Our
study will provide definitive evidence regarding the clinical value and comprehensive costs
of a collaborative care model, with and without peer support services, compared with usual
care in improving outcomes for individuals with OUD and psychiatric disorders.

The limitations of our study require comment. First, there is the possibility that certain
patient characteristics will be associated with patient outcomes. Covariates will therefore be
used to assess the success of our randomization and to characterize the sample. Second, our
results will be obtained from patients who receive care at primary care sites in the greater
Philadelphia metropolitan area including sites in New Jersey and Central Pennsylvania. To
enhance generalizability, we will include practices that vary in size and in community
characteristics. Third, all methods for assessing opioid use have limitations. Opioid use rates
will be based on self-report but also supplemented by a urine drug screen. A rigorous
combining of self-report and urine drug screens will allow us to obtain a more valid
assessment of opioid use. Fourth, we will need to monitor attrition closely over the 6-month
follow-up period. Our protocols have been designed to minimize missing data and obtain
follow-up research assessments on all patients initially enrolled in the study. Our primary
analyses will regard missing data as ignorable, but we will perform sensitivity analyses to
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assess whether our inference is dependent on assumptions for missing data. Fifth, patients in
the usual care group will not have the same number of in-person contacts as those in the
collaborative care groups, and we are therefore unable to control for the effects of attention.
Finally, our healthcare cost outcomes will be limited by the lack of information in claims
data for health service use that occurred outside a health care encounter or a health care
system. To address this concern, we will supplement our healthcare cost measures by
collecting patient self-report data on healthcare utilization within and outside of the Penn
health system.

In conclusion, the Whole Health Study has been carefully designed to refine and rigorously
test a collaborative care model for patients with OUD and psychiatric disorders in primary
care. In providing strong evidence regarding the most effective and parsimonious set of
elements of integrated collaborative care required to maximize positive outcomes in primary
care settings, the study will inform public health practice, clinical care provision, and policy
formulation in the context of the current opioid crisis.
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WHOLE Health Study RCT Protocol

Eligibility criteria
218 years or older Exclusions:
* Diagnosed with OUD in the last 12 months « Acute suicidality,
+ Agree to receive or continue MAT at PCP site —_— ed ’h :
* Meets criteria for depression, anxiety disorder :::::?: ERYEosy

or PTSD
* Lack of phone

* Able to communicate in English B
= Willing to give informed consent

l

A Baseline assessments
* DSM-5 OUD assessment
* Urine drug screen (opicids and other drugs)
* 3-month assessment for opioid and other substance use, including number of heavy drinking days
* Assessment of symptoms of primary psychiatric disorder (PHQ-9, GAD-7, PCL-5), suicide risk assessment (C-55RS),
psychosis and mania screens
« Side effects and adherence for MAT and psychotropic medications
* Patient-reported health care utilization for past 3 months
*+ Insomnia Severity Index
* Socio-demographics, tobacco use, comorbidities
Nt A it of social d i of health (housing and food insecurity, transportation, employment, legal issues, etc.) ./

!

Randomization (n=1,185) }—l
Augmented Usual Care Collaborative Care Collaborative Care Plus
* Buprenorphine prescribed by + Buprenorphine prescribed by + All components of Collaborative
waivered PCP waivered PCP Care, plus
+ Addiction psychiatrist available for * Mental health care manager trained + Certified Recovery Specialist
MAT consults in evidence-based interventions for

QOUD and psychiatric disorders
*+ Psychiatrist available for both OUD
and mental health consults

v ! !

@& 1, 2, 4 and 5 month follow-ups

o lank haoad -

* 30-day assessment for opioid and other substance use, including number of heavy drinking days
* Assessment of symptoms of primary psychiatric disorder (PHQ-9, GAD-7, PCL-5)

* Suicide risk assessment (C-55RS)

* Side effects and adherence for MAT and psychotropic medications

» Drug and alcohol history and pain-related questions (at 1-month only) /

3 and 6 month follow-ups )
In-person assessments:

* Urine drug screen (opioids and other drugs)

+ 30-day assessment for opioid and other substance use, including number of heavy drinking days
+ Assessment of symptoms of primary psychiatric disorder (PHQ-9, GAD-7, PCL-5)

* Suicide risk assessment (C-55RS)

+ Side effects and adherence for MAT and psychotropic medications

+ Patient-reported health care utilization for past 3 months

A of social determi of health (housing and food insecurity, transportation, employment, legal issues, eu:.]/

Figure 1.
RCT study protocol for the Whole Health Study

Abbreviations: AUC, augmented usual care; CC, collaborative care; CC+, collaborative care
plus; C- SSRS, Columbia Suicide Severity Rating Scale; DSM-5, Diagnostic and Statistical
Manual of Mental Disorders, 5th edition; GAD-7, General Anxiety Disorder-7 scale; MAT,
medication-assisted treatment; OUD, opioid use disorder; PC-PTSD, Primary Care PTSD
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Screen; PCL-5, Posttraumatic Stress Disorder Checklist; PCP, primary care physician;
PHQ-9, Patient Health Questionnaire-9; RCT, randomized controlled trial
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