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Despite the widespread evidence of the effectiveness of integrated behavioral healthcare 

interventions at improving health outcomes, particularly among patients with comorbid chronic 

illnesses, their adoption into primary care delivery settings remains slow. This study evaluates 

the Collaborative Care Model, an evidence-based integrated behavioral healthcare intervention, 

in two different implementation contexts: a low-barrier HIV clinic in Seattle, Washington where 

care for depression and opioid use disorder was integrated into primary care, and four urban 

diabetes clinics in India where care for depression was integrated into diabetes care. The study 

had three distinct aims: to elicit the anticipated barriers and facilitators to implementing the 

Collaborative Care Model in low-barrier HIV care, to evaluate the acceptability and feasibility of 

the Collaborative Care Model in low-barrier HIV care, and to conduct a mediation analysis 



 

evaluating the effect of change in self-stigma on diabetes outcomes as mediated by depression 

symptom severity in urban diabetes care in India.  

We found that while the patients and stakeholders at a low-barrier HIV clinic were 

receptive to implementing the Collaborative Care Model, they identified as barriers the 

availability of resources in the inner implementation setting; practical concerns about the 

perceived contextual fit with low-barrier HIV care; and its anticipated suitability due to the 

burden of other behavioral health comorbidities and complete socio-economic needs. The 

Collaborative Care Model was acceptable and feasible to implement in a low-barrier HIV clinic 

but only with key adaptations to core interventions to improve its contextual fit. Of the 175 

eligible patients, 36% of were screened, 24% were referred, 15% completed an intake, and 9% 

progressed to the engaged step of the care cascade. Whereas logistical challenges in the inner 

implementation setting and staff perceptions of its feasibility hindered patient progression 

through the care cascade from screening through engagement, the Behavioral Health Care 

Manager’s ability to exemplify the clinic’s values and culture, qualities underscoring patient 

satisfaction, facilitated patient progression through the care cascade. Depressive symptoms did 

not mediate the effect of change in self-stigma on diabetes outcomes and self-stigma scores did 

not vary longitudinally comparing patients being treated for depression via the Collaborative 

Care Model to enhanced standard of care in urban diabetes clinics in India. 
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Chapter 1. INTRODUCTION  

Substance-use and mental health disorders represent the fourth and fifth largest causes of 

disability-adjusted life years in the United States (US), respectively.(1, 2) The Substance Abuse 

and Mental Health Services Administration’s 2020 survey estimates 40.3 million adults had a 

substance use disorder and 14.2 million adults had a serious mental illness (5.7 million adults 

had both).(3) 

According to the Centers for Disease Control surveillance data, relative to 2015 levels, 

Human Immunodeficiency Virus (HIV) incidence in the US in 2019 decreased to a rate of 

12.6/100,000 (36,800).(4) Among people with HIV (PWH) who received a viral load test within 

six months of being diagnosed with HIV, 68.3% were virally suppressed (defined as less than 

200 viral copies per milliliter of blood, viral suppression results from continually taking 

antiretroviral medications and in turn greatly reduces the risk of viral transmission).(5) However, 

substance use and mental illness are major barriers among PWH who are virally 

unsuppressed.(6-10) In particular, many PWH who live in core urban neighborhoods experience 

housing instability and are currently or recently incarcerated, thus posing additional 

socioeconomic barriers to engaging in HIV care.(7-9) Low-barrier HIV care is a novel, evidence-

based approach to improving adherence among the ‘hardest-to-reach’ PWH who are virally 

unsuppressed despite prior public health outreach efforts. Low-barrier HIV care responds to the 

barriers these PWH disproportionately face by offering walk-in HIV and primary care services, 

wrap-around social supportive services, case management, and incentives for laboratory visits 

and achieving viral suppression.(11, 12) 
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The standard of care in most HIV clinics or primary care settings is to refer people with 

comorbid HIV, substance use, and/or mental health disorders out to behavioral healthcare (BH) 

specialists including (among others): therapists, psychiatrists, addition specialists, rehabilitation 

centers, or detoxification centers. However, estimates indicate that fewer than half of all people 

with depression follow-up with a specialist and such referral pathways can cause fragmentation 

of care.(13, 14) 

Integrating BH services into routine primary care delivery settings increases access, 

enhances longitudinal care, and improves patient clinical outcomes.(13-18) Integrated BH 

interventions are widely endorsed by the World Health Organization in the mhGAP Intervention 

Guide 2.0(19), by the Institute of Medicine,(20) and are core to the care delivery model within 

the Veterans Health Administration and Federally Qualified Health Centers(21). Scaling up such 

integrated BH interventions is critical to closing access gaps for the 165.4 million adolescent and 

adult Americans who used substances in the past month or the 69.8 million American adults 

living with mental illness.(3) 

Self-stigma is an important barrier for patients to initiating or continuing BH.(22, 23). 

Self-stigma results from the process of internalization of negative attitudes held by a community 

or group about an illness, condition, or characteristic that’s devalued. Self-stigma may, in turn, 

lead to or exacerbate certain forms of mental illness like depression and anxiety.(24) Depression, 

HIV, and other chronic conditions are examples of stigmatized conditions, which arise from 

stereotyping, prejudice, and discrimination by both healthcare providers and non-healthcare 

providers.(24-26) Some researchers suggest that integrated care may increase uptake of BH 

treatment by offering treatment in one setting that does not discriminate against people based on 

type of illness.(27-31) Others suggest that integrated care could reduce self-stigma as primary 
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care settings may be more likely to emphasize whole-body wellness and patients may be less 

likely to internalize stigma due to removing the possibility of being seen at a specialist clinic.(32, 

33) Yet, research has shown that even in integrated BH settings, self-stigma among patients may 

still persist and impede access to BH.(32, 34) 

The Collaborative Care Model (COCM) is an example of an integrated BH intervention 

that has expanded access to care for patients with depression and opioid use disorder (OUD; via 

an adapted model known as the Office Based Opioid Treatment program, which centers around 

the use of medications for treating OUD like buprenorphine),(35-40) among other behavioral 

health conditions, with over 80 randomized controlled trials of peer-reviewed evidence in 

support.(14, 18, 36, 41-43) Although various definitions of COCM exist,(44) we define it based 

on the following intervention components: proactive and systematic screening of BH needs, task-

shifting using a non-physician BH care manager (CM; who is often a nurse, licensed clinic social 

worker, or another cadre of non-physician BH provider), delivery of evidence-based 

psychotherapy for people with common mental disorders, measurement-based care (also known 

as treatment-to-target patient where patient care plans are adjusted according to progression in 

patient symptom severity which is measured at routine intervals), case conference led by a 

psychiatrist (allows the BH CM to consult on individual cases), and a patient registry for tracking 

patients and the facilitating case conference. Figure 1.1 below shows the revised team structure 

in care delivery settings that have adopted and implemented COCM. The success of COCM for 

patients with depression and OUD in primary care delivery settings has precipitated interest in its 

expansion to serve populations with co-occurring conditions (i.e., PWH or those with 

diabetes).(45-48) 
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Figure 1.1. Team structure in COCM 
 

While COCM was initially developed in the United States, it has been suggested by 

researchers as a potential solution for under-resourced settings globally with behavioral health 

burdens, including in low- and middle income countries (LMICs).(25, 49) COCM has been 

implemented to effectively increase access to depression care in various LMIC settings including 

in Uganda,(50, 51) Vietnam,(52) Zimbabwe,(53) South Africa,(54) and China.(55)  

Multiple settings within South Asia have implemented COCM for depression and other 

common mental disorders with varying degrees of effectiveness. In Goa India, Patel and 

colleagues leveraged lay health counselors to deliver a stepped (patients who do not demonstrate 

improvement in clinical outcomes are ‘stepped up’ to increasing levels of resource-intensive 

interventions) collaborative care program called MANAS, which targeted common mental 

disorders. They observed a 30% decrease in the prevalence of common mental disorders among 

participants after 12 months of treatment and patients receiving stepped collaborative care were 

on average 1.22 times more likely to have recovered at six months relative to the comparison 
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group.(56, 57) Srinivasan and colleagues implemented COCM for people with depression and 

other comorbid non-communicable diseases (hypertension, diabetes, or ischemic heart disease) at 

24 rural clinics in Karnataka India and found that, compared to comparison clinics, those 

receiving COCM experienced significant improvements in depression symptom severity at three, 

six, and 12 months.(58) To close gaps in access to care for depression in rural Nepal, Rimal, 

Choudhury, and colleagues implemented COCM and observed that 49% of patients reduced their 

depression symptom severity score (Patient Health Questionnaire-9 scores) by half after at least 

12 weeks of follow-up.(59) Together, these studies further advance the growing evidence-base 

for COCM’s effectiveness in LMICs and among patients with various comorbidities. 

Each of these studies of COCM must be situated within an understanding of the 

contextual reality of implementation that is both dynamic and active.(60) The systematic study of 

the determinants of implementation – the contextual factors that act as barriers or facilitators to 

implementation efforts – provides an empirical basis for the selection and tailoring of 

implementation strategies.(60) Implementation strategies are “the methods or techniques used to 

enhance the adoption, implementation, and sustainability of a clinical program or practice”(61) 

and in turn are the tools towards improving implementation outcomes of evidence-base 

interventions like COCM.(62)  

A recent qualitative systematic review of the determinants of implementing COCM 

shows how these factors span multiple domains of implementation.(60, 63, 64) While COCM’s 

robust evidence base generally facilitates implementation,(65) it’s multiple components are often 

perceived as complex leading to confusion over role clarity within the team-based approach, and 

complications related to billing reimbursements in US care delivery settings with high 

percentages of patients on Medicare or Medicaid.(63, 65-72) Clinical settings that cared for 



6 
 

 

patients with complex socio-economic needs and BH comorbidities found it challenging to 

sustain patient engagement in COCM.(73-75) Whereas the co-location of the BH CM onsite, 

high quality intra-team communication systems, and ongoing access to educational resources for 

the BH CM helped facilitate COCM implementation, implementation sites that lacked sufficient 

space, human, and other resources were less ready to implement COCM.(35, 37, 38, 40, 54, 67, 

76-82) In the case of implementation for OUD, getting primary care physicians to buy-in to 

COCM and to get wavered to prescribe buprenorphine has proved to be a barrier to 

implementation.(35, 37, 40) In various studies implementing COCM, the BH CMs reported low 

self-efficacy with one or more components of COCM which was a barrier to implementation, 

while access to information and resources to monitor patient progress and learn about patient 

success stories helped facilitate implementation.(65, 76) Experience from implementing COCM 

in LMICs has shown that leveraging community resources, advocacy from global mental health 

practitioners, and implementing COCM in the context of broader healthcare systems 

strengthening efforts may be particularly relevant to facilitate implementation to overcome 

critical human resource constraints.(83) 

In this dissertation, I will pursue three aims: 1) to identify the anticipated determinants of 

integrating care for depression and OUD via COCM among PWH in low-barrier HIV care, 2) to 

evaluate the acceptability and feasibility of implementing COCM for depression and OUD in 

low-barrier HIV care, and 3) to evaluate the effect of change in self-stigma on type II diabetes 

outcomes as mediated by depressive symptoms in the context of COCM implementation. 
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Chapter 2. FORMATIVE QUALITATIVE RESEARCH TO GUIDE 

IMPLEMENTATION OF THE COLLABORATIVE CARE MODEL IN 

A LOW-BARRIER HIV CLINIC 

2.1 ABSTRACT 

Introduction: Integrated behavioral healthcare interventions are increasingly recognized as 

evidenced-based approaches for increasing access to behavioral healthcare. The Collaborative 

Care Model is an evidence-based integrated behavioral healthcare intervention that has increased 

access to care for people with depression and opioid use disorder. Although the Collaborative 

Care Model has been implemented widely, including in settings for people with various chronic 

comorbidities including HIV, it has not yet been implemented in a low-barrier HIV care settings 

where under-treated behavioral health needs remain high.  

Methods: We conducted a formative qualitative evaluation to identify the anticipated barriers and 

facilitators to integrating care for depression and opioid use disorder for people with HIV via the 

Collaborative Care Model at a low-barrier HIV clinic. We conducted individual in-depth 

interviews with purposively selected service delivery stakeholders (n=13) and patient 

participants (n=16). We conducted a thematic analysis with deductive coding strategies informed 

by the Consolidated Framework for Implementation Research and inductive coding strategies.   

Results: Patient participants and service delivery stakeholders alike expressed their enthusiasm 

for the Collaborative Care Model based on its perceived relative advantage over the standard of 

care referral system. The availability of resources in the inner implementation setting, practical 

concerns about the perceived contextual fit of the Collaborative Care Model with low-barrier 

HIV care, and the Collaborative Care Model’s anticipated suitability given the burden of other 
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behavioral health comorbidities as well as the complex and acute socioeconomic needs of Max 

Clinic patients partially tempered the overall appropriateness for the Collaborative Care Model 

among service delivery stakeholders.  

Conclusion: Patients and service delivery stakeholders were strongly receptive to the 

Collaborative Care Model, but felt it was moderately appropriate in the context of low-barrier 

HIV care and given the behavioral healthcare needs of the clinic’s patients.  

 

2.2 INTRODUCTION 

Mental illness and substance use disorders remain important barriers for engaging people 

with HIV (PWH) in treatment adherence(84-86) and are disproportionately more common 

among PWH who have complex socioeconomic needs related to housing instability, 

incarceration, food insecurity, or a lack of employment. Low-barrier HIV care is an evidence-

based care delivery model that attempts to strengthen medical adherence for the ‘hardest-to-

reach’ populations by offering walk-in primary and HIV care, wrap-around social supportive 

services, case management, and incentives for both laboratory visits and achieving viral 

suppression.(11, 12) Yet access to BH services remains challenging for PWH and specifically 

among the target populations of low-barrier HIV care. The standard of care typically involves a 

referral to a BH specialist which often leads to care fragmentation due in part to the motivation 

and persistence needed on the part of the patient to coordinate care.(13, 87)  

COCM is an evidence-based intervention (EBI) based on the Chronic Care Model(88) 

with over 80 randomized control trials demonstrating its effectiveness at improving outcomes for 

different common mental disorders.(13, 18, 41, 42, 89) COCM integrates care for behavioral 

health conditions by using a non-physician care manager (CM) as part of a team-based care 
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model to proactive and systematically screen patients, provide measurement-based treatment to 

target, and offer of evidence-based psychosocial and pharmacologic treatments. Other 

components include the use of a registry and case conferences between a consulting psychiatrist, 

the BH CM, and primary care providers. Although COCM has been adopted for use in the 

Veterans Health Administration (VA) outpatient HIV clinic settings,(73) to our knowledge, it has 

not been implemented in a low-barrier clinical setting that features walk-in access, incentives for 

care delivery, and supportive case management.  

Despite COCM's effectiveness, the experiences and lessons learned from implementers 

globally demonstrate that there are many important contextual factors that can affect 

implementation, which are known as the barriers and facilitators (or collectively as the 

determinants) of implementation.(64) Although the growing evidence base for COCM facilitates 

implementation,(65) it’s often perceived as a complex intervention which in turn can cause 

confusion over role clarity within care delivery teams.(63, 65-72) In locations that serve patients 

with complicated socio-economic needs and other BH comorbidities, implementers found it 

difficult to maintain patient engagement in COCM.(73-75) Co-locating the BH CM onsite at the 

primary care clinic, fostering strong intra-team communication systems, and offering the BH CM 

educational resources (in addition to high quality training) facilitates COCM implementation, but 

insufficient space, human, and other resources within the primary care setting are frequent 

barriers to implementing COCM.(35, 37, 38, 40, 54, 67, 76-82) In the case of implementing 

COCM for patients with OUD, primary care providers may be reluctant to navigate the 

regulatory rules to becoming wavered to prescribe buprenorphine and stakeholders may 

negatively perceive buprenorphine’s effectiveness.(35, 37, 40) BH CMs often reported low self-

efficacy with one or more components of COCM, but when equipped with access to information 
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and resources to monitor patient progress and to learn about patient success, this self-efficacy 

could be improved.(65, 76) 

The HITIDES study examined integrating care for depression via COCM in the 

outpatient HIV clinics within the VA healthcare system.(90) PWH who experience depression 

can be doubly stigmatized and thus may face additional barriers to accessing care, engaging with 

a BH CM, and discussing their mental health needs. This underscores the importance of a care 

delivery model using task-shifting.(90) Additionally, primary care physicians working in HIV 

clinics may have self-confidence issues to diagnose and treat mental illness, harbor concerns 

over drug-drug interactions, and face competing priorities that limit their ability to respond to 

positive screens and engage with the BH care manager.(76) 

The present study aimed to conduct a formative evaluation using qualitative methods to 

identify anticipated barriers and facilitators to implementing COCM for people with depression 

and/or OUD in a low-barrier HIV setting. Equipped with this knowledge, program implementers 

can better adapt the intervention to improve its contextual fit and tailor implementation strategies 

towards measuring progress against key implementation outcomes like acceptability, feasibility, 

and appropriateness.(91) 

 

2.3 METHODS 

2.3.1 Study design: 

Using semi-structured guides, we performed in-depth individual interviews with both 

purposively sampled service delivery stakeholder (hereafter ‘stakeholders’, n=13)) and patient 

participants (n=16) and thematically analyzed the data to elicit the anticipated determinants of 
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implementation. For the thematic analysis, we used both inductive and a deducting coding 

approaches that were informed by a selection of constructs from the Consolidated Framework for 

Implementation Research.(64) Our study design, methods, and analytic approach are shaped by 

our identities, the implications of which are summarized in Appendix A. 

2.3.2 Study setting: 

We conducted the formative evaluation at the Max Clinic at Harborview Medical Center 

in Seattle, Washington. The Max Clinic is jointly operated by Harborview Medical Center and 

Public Health – Seattle & King County with support from the Washington State Department of 

Health, the Ryan White HIV/AIDS Program with the Health Resources & Services 

Administration, and the Ending the HIV Epidemic in the US Initiative with the Department of 

Health and Human Services. The Max Clinic serves the ‘hardest-to-reach’ patients, who are 

virally unsuppressed PWH who experience barriers to engaging in HIV care and are referred 

following re-engagement attempts from clinical and public health outreach workers. In response, 

the Max Clinic runs on a low-barrier care delivery model that features walk-in access to primary 

care providers; offers incentives including cash for completing laboratory visits and achieving 

durable viral suppression (RNA viral load <200 copies/ml), transportation passes, food vouchers, 

and clothes; and intensive medical and non-medical case management including housing 

assistance, care coordination, and other supportive services. PWH enrolled at the Max Clinic 

generally have complex medical needs and experience disproportionately high rates of mental 

illness, substance abuse, incarceration, and housing instability. The standard of care was referral 

to other BH providers either internal or external to Harborview Medical Center for patients with 

depression. Patients with OUD could be prescribed buprenorphine, but without frequent and 

systematic medication adjustments by a non-physician provider (or referral to other internal and 
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external BH providers including methadone clinics). Yet a retrospective chart review prior to 

implementing COCM, which corroborates staff experiences, found that less than 50% of referred 

patients ever completed a single BH visit,(92) thus underscoring the care delivery gap that 

motivated the Max Clinic team to consider integrating BH services via COCM.  

2.3.3 Description of COCM intervention 

COCM is an example of an integrated BH intervention that has expanded access to care 

for patients with depression and OUD (via the Office Based Opioid Treatment program),(35-40) 

with over 80 randomized controlled trials of peer-reviewed evidence in support.(14, 18, 36, 41-

43) Although various definitions of COCM exist,(44) we define it based on the following core 

intervention components: proactive and systematic screening, task-shifting using a BH CM, 

delivery of evidence-based psychotherapy and medications, treatment-to-target patient plans, 

case conference led by a psychiatrist, and a patient registry for tracking patients and facilitating 

case conference. 

2.3.4 Study populations and recruitment: 

We included two different study populations to gain a comprehensive picture of the 

anticipated barriers and facilitators to implementing COCM: Max Clinic stakeholders and 

currently enrolled Max Clinic patients.  

We used purposive criterion sampling (i. current employment at the Max Clinic during 

the formative evaluation study period which immediately preceded COCM implementation 

and/or ii. direct involvement in COCM planning and employment by one of the Max Clinic’s 

partners – the Public Health – Seattle & King County Sexual Health Clinic where the Max Clinic 

is co-located or the Madison Clinic at Harborview Medical Center, which offers medical care 
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and social services for PWH) to create a sampling frame of all potential stakeholder 

participants.(93) We then exhaustively recruited all 15 stakeholder participants from the 

sampling frame. Two of the stakeholders participated in a pilot interview to refine the data 

collection instrument and were not included in the analysis. All stakeholders were invited to 

participate via email and none declined to participate, receiving a $20 e-gift card.  

For currently enrolled Max Clinic patients, we used a two-stage, iterative sampling 

process.(94) In the first stage we used purposive criterion sampling including patients with an 

existing diagnosis of depression and/or OUD and excluding patients with an existing diagnosis 

of schizophrenia spectrum – considering that they would not be eligible for COCM as this 

diagnosis is exclusionary – to create a sampling frame prior to conveniently sampling from 

among those patients during a walk-in visit to the Max Clinic. A current Max Clinic staff 

member associated with the patient’s care delivery – either a medical or non-medical case 

manager – approached potential patient participants face-to-face in an examination room with an 

invitation to the interview. We recruited 12 participants during this first stage who received $50 

cash in compensation. 

After we achieved thematic meaning saturation(95) in the analysis (see Data analysis 

subsection below), we presented our sample back to the Max Clinic medical and non-medical 

case managers to examine if and how our patient characteristics compare with the overall 

composition of Max Clinic patients. In response, we then used purposive stratified sampling 

based on socio-demographic strata (gender, race, and indigeneity) and disease condition 

(depression and OUD) to recruit three more patient participants, bringing the total sample to 

15.(93) Eligible patient participants were approached by either a medical or non-medical case 

manager when visiting the Max Clinic. We did not keep track of how many participants declined 
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to participate in the study, but we anecdotally observed some participants who declined citing 

time constraints and other priorities when visiting the clinic. 

2.3.5 Ethics: 

This study was approved by the Human Subjects Division at the University of 

Washington (STUDY00010501). Due to COVID-19-related precautions during the study, 

stakeholder participants were consented electronically using the e-consent survey feature 

available in a Research Electronic Data Capture (REDcap) questionnaire.(96) REDCap 

(Research Electronic Data Capture) is a secure, web-based software platform designed to support 

data capture for research studies, providing 1) an intuitive interface for validated data capture; 2) 

audit trails for tracking data manipulation and export procedures; 3) automated export procedures 

for seamless data downloads to common statistical packages; and 4) procedures for data 

integration and interoperability with external sources. The participants had the opportunity to ask 

questions, understanding was verified, and the consent was confirmed during a concurrent, 

online meeting held via Zoom with the interviewer. For patient participants, either the research 

assistant (RA; SH) or the Behavioral Health Care Manager (BH CM) took written consent in a 

patient examination room at the Max Clinic or at the Sexual Health Clinic at Harborview 

Medical Center. For both participant groups, the consent included a provision to use de-

identified quotes for publication purposes. 

2.3.6 Data collection: 

The RA and the BH CM conducted semi-structured, individual in-depth interviews with 

both participant groups. We developed separate interview guides for each participant group (see 

Appendix C), focusing on domains of BH experiences, perceptions of COCM, anticipated 
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barriers and facilitators to implementing COCM, and adaptations to COCM that could improve 

the contextual fit. The stakeholders were involved in consensus meetings and had become 

gradually sensitized to COCM prior to implementation roll-out and were thus able to respond to 

interview questions about what they anticipated would be easy or challenging about COCM 

implementation. Patient participants were given a brief verbal overview of COCM at the start of 

the interview. During consensus meetings among research and program implementation team 

members prior to implementing COCM, we identified potential barriers and facilitators to 

implementing COCM and mapped them to CFIR domains.(64, 97) These were in turn 

incorporated into the interview guides as potential probes and into the codebook for use as in 

deductive coding (see Appendix B). Additionally, we used a constant comparison approach(98) 

by reviewing notes and preliminary themes to inform additional probes in the interview guides as 

data collection progressed. We piloted the interview guides with two stakeholders and one 

patient, resulting in minor modifications to question wording and clarification (pilot interviews 

were not included in analysis). 

The stakeholder interviews were held over Zoom, recorded using the audio only function, 

and lasted a median length of 38 minutes. The patient interviews were recorded using an audio 

recorder and lasted a median length of 27 minutes. Both categories of interviews were conducted 

in English and field notes were written during the interviews. Audio files were transcribed by 

Rev.com and analyzed in Atlas.ti version 9.1.7.0. The study data were collected and managed 

using REDCap electronic data capture tools hosted at the Institute for Translational Health 

Sciences at the University of Washington.(96, 99) During both categories of interviews only the 

interviewer and participant were present.   
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2.3.7 Analysis: 

We conducted a thematic analysis,(100) using a combination of deductive and inductive 

coding techniques(101) to explore the anticipated barriers and facilitators to implementing 

COCM at the Max Clinic. During the small group consensus meetings, we identified anticipated 

barriers and facilitators and after a brief literature review, we imported the corresponding CFIR 

domains and constructs (see Appendix B) from the CFIR qualitative guide as our preliminary 

codebook for deductive coding. We then used open coding to iteratively refine the codebook and 

to capture emergent barriers and facilitators that did not align with the CFIR codebook. We 

achieved code and meaning saturation(95) after approximately half of each participant category 

of interviews were coded. The first author independently coded all transcripts, and another 

colleague conducted a code review on a sub-sample of six interviews (patients: one patient with 

depression, one patient with OUD, and one patient with both conditions; stakeholders: one from 

each job category including medical case managers, non-medical case managers, and physicians) 

to consider additional codes. The first author also kept memos noting reflexivity and 

positionality, tracking emergent themes as coding progressed, and documenting codebook 

changes. 

 

2.4 RESULTS 

We conducted 13 semi-structured individual interviews with stakeholders and 16 with 

patient participants. Seven patient participants identified as white (non-Hispanic), four as Black 

or African American, three as Hispanic, and two as American Indian/Alaskan Native. The 

median age was 44 years (see Table 2.1). 12 patient participants identified as male, two as 
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female, and one as transgender. 15 patient participants were durably virally suppressed at their 

most recent laboratory visit prior to or at the time of the interview, while one was not. 

 
Table 2.1 Descriptive characteristics of patient participants in formative interviews 
 Overall (N=16) 
Race and Ethnicity  

American Indian/Alaska Native 2 (12.5%) 

Black 4 (25.0%) 

Hispanic 3 (18.8%) 

White (non-Hispanic) 7 (43.8%) 

Age  

Less than 30 years 1 (6.3%) 

30-39 years 5 (31.3%) 

40-49 years 4 (25.0%) 

50-59 years 4 (25.0%) 

60 years or older 2 (12.5%) 

Gender  

Cisgender woman 3 (18.8%) 

Cisgender man 12 (75.0%) 

Transgender woman 1 (6.3%) 

Durable viral suppression (HIV viral load, c/ml)  

Suppressed (<200) 15 (93.8%) 

Not suppressed (≥200) 1 (6.2%) 
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Table 2.2 Summary of anticipated barriers and facilitators to implementing COCM at the Max Clinic  

CFIR 
Domain 

CFIR 
Construct 

CFIR Sub-
Construct 

Barriers/ 
facilitators 
in 
literature 

Anticipated barriers/ 
facilitators at the Max 
Clinic 

Implications on implementation 
strategies or adaptations to COCM 

    Stakeholders Patients  
Intervention 
Characteristics 

Evidence Strength 
and Quality 

 Facilitator    

 Relative 
Advantage 

  Facilitator Facilitator  

 Adaptability   Facilitator  Implications on implementation strategies: 
• Stakeholders stressed the importance of 

adapting COCM to improve contextual fit at 
the Max Clinic so adaptability was promoted 
in conjunction with small group consensus 
discussions as an implementation strategy. 

 Complexity  Facilitator/ 
Barrier 

Barrier   

 Design Quality & 
Packaging 

 Facilitator Facilitator Facilitator  

 Cost  Barrier    
Outer Setting Patient Needs & 

Resources 
 Barrier Barrier Barrier  

 External Policies & 
Incentives 

 Barrier    

Inner Setting Networks and 
Communication 

 Facilitator    

 Culture   Facilitator/ 
Barrier 

  

 Implementation 
Climate 

Tension for 
Change 

 Facilitator Facilitator  

  Compatibility Facilitator Facilitator/ 
Barrier 

  

  Relative 
Priority 

 Barrier   
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 Readiness for 
Implementation 

Available 
Resources 

Facilitator/ 
Barrier 

Barrier  Adaptations to COCM: 
• Adjusted proactive and systematic screening to 

a targeted screening by led by medical case 
managers to improve contextual fit. 

  Leadership 
Engagement 

Facilitator    

  Access to 
Knowledge/ 
Information 

Facilitator/ 
Barrier 

Facilitator/ 
Barrier 

 Implications on implementation strategies: 
• To alleviate stakeholder concerns about the 

potential lack of information about COCM 
implementation, small and large group 
consensus discussions were conducted as an 
implementation strategy. 

Characteristics 
of Individuals 

Self-Efficacy  Barrier   Implications on implementation strategies: 
•  Care Manager’s with low self-efficacy can be 

a barrier to implementation so we employed a 
multi-component training strategy and 
facilitated site visits. 

 Individual 
Identification with 
Organization 

  Facilitator/ 
Barrier 

  

 Other Personal 
Attributes 

 Facilitator Facilitator/ 
Barrier 

Facilitator/ 
Barrier 

Implications on implementation strategies: 
• Patients and stakeholders alike stressed the 

importance of the key attributes for the BH 
CM to successfully integrate at the Max 
Clinic and those attributes were subsequently 
emphasized in multiple implementation 
strategies: revision of professional roles, 
creation of a new clinical team, and staff 
training. 

Process Engaging  Facilitator   Implications on implementation strategies: 
• Strong patient and stakeholder engagement 

during the COCM planning and 
implementation processes facilitates 
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implementation and so we chose to involve 
them as an implementation strategy. 

 Champions  Facilitator    
 Reflecting and 

Evaluating 
 Facilitator    
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Here we present seven emergent themes about the anticipated barriers and facilitators to 

implementing COCM with illustrative quotes. The notational system denotes participant 

category and diagnosis code(s) for patients, but other descriptors are not included due to the risk 

of re-identifying participants considering the small number of patients enrolled in care at the 

Max Clinic and the small number of stakeholders. 

 

2.4.1 There is a strong receptiveness to COCM because the integration of BH service 

delivery at the point-of-care is a favorable alternative to the standard referral process 

Patient participants continually reaffirmed their preference for receiving primary care 

services at the Max Clinic because it was a supportive and familiar clinical setting. This 

comfortability combined with the nature of the low-barrier care delivery model that is based on 

walk-in visits and which offers incentives, set the foundation for patient enthusiasm for co-

locating BH services within the Max Clinic. 

 
I like coming here. I like coming in, seeing my case manager… Being HIV positive, I don't 
have a support system with that. And my family's not very supportive… Everyone's really 
welcoming. I feel like they're my support system. (Patient 10, depression) 
 
[COCM] sounds good… That's one of the biggest problems is being referred to places… 
[the] appointments and stuff like that [and] talking to somebody new… Coming in here 
and then having somebody I can talk to would be great. (Patient 4, depression and opioid-
use disorder) 

 
Many if not all patients we interviewed had prior or current experiences receiving BH 

services and so had familiarity with the care components of COCM for treating depression 

and/or OUD including counseling and medications. These patients linked their understanding of 

BH services with their preference to receive care in the well-known care delivery setting of the 

Max Clinic, which grounded a perception that COCM was a favorable alternative to the standard 
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referral pathways. Stakeholders echoed this sentiment and in turn connected their own 

observations of patients (lack of) engagement of BH services to signal why COCM was an 

acceptable alternative. 

 
From my experience, from other work, patients who exhibit mental health concerns and/or 
substance use really adjust better [and] thrive better when there's consistency in their 
support system, be it social and be it in their medical team… And to hear a patient say that 
a medical team is their family, even their community, that speaks wonder to how positive 
of an impact we have garnered from having a consistent, regular, I guess, therapeutic 
relationship with them. (Stakeholder 5) 

 
I think that what we're talking about here is much different [than the standard referral 
pathway] and probably will meet the need for folks that are just not able to engage at all in 
mental health [care] (Stakeholder 12) 

 
A critical element of COCM’s perceived acceptability and appropriateness in the context 

of low-barrier walk-in care is that the BH services would also be available on a walk-in basis. 

The difference between when a patient expresses interest in BH services in the context of seeing 

a familiar primary care provider or staff member at the Max Clinic and when they attend a 

referral (even if its walking across the street to another clinic at the hospital via a same-day 

appointment) represents a temporal, distal, or emotional gap that could be addressed by the 

immediacy of a co-located BH provider. 

 
I think the hard part is that those moments, when someone is actually really ready to sit 
down and talk about what's happening, are so few and far between, and if you don't hit that 
mark right on the head, then it's not going to work. (Stakeholder 11) 
 

Thus the perception of COCM as having a relative advantage based on it’s alignment 

with patient needs and the model of service delivery relative to the existing referral pathways 

foregrounded its appropriateness and potential acceptability to both patients and stakeholders 

alike. 
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2.4.2 The challenges attendant to BH delivery for patients with complex needs in the context 

of low-barrier HIV care lessens but not overrides enthusiasm for COCM 

The standard of care for enrolled Max Clinic patients with depression and/or OUD was 

for providers to internally refer them within Harborview Medical Center to various outpatient 

clinics and the emergency department depending on the patient’s acuity or to externally refer 

them to different BH providers. For patients with OUD, some Max Clinic physicians are 

wavered to prescribe buprenorphine. Some Max Clinic staff members have varying levels of 

familiarity and experience delivering brief mental health interventions and/or evidence-based 

counseling for patients with depression. But all staff members have experience and knowledge of 

helping Max Clinic patients navigate BH services and the attendant challenges for patients with 

complex social and medical needs. 

Without exception, all patients we interviewed received BH services at some point in 

their lives. They recounted their positive and negative experiences receiving BH care, which in 

turn shaped what they were potentially looking for from a BH provider. 

 
Especially when you're in rehab like that, like you obviously have to take care of yourself, 
but it's also nice to have [a] connection with people…  with your therapist or [other] 
individuals [receiving care]. (Patient 5, OUD) 

 
I've been [to] rehab twice for drug addictions. I relapsed both times afterwards… When I 
went to rehab, I was like “I really want to deal with my emotional stuff before rehab,”… 
but they just said, "No, you[‘ve] got to do rehab first." And it opens up a book ... opens up 
too much for me sometimes, so I don't know how to deal with it. (Patient 8, depression) 

 
 
Patients appreciated having strong and positive interpersonal relationships with their care 

providers, valued providers who appreciated their complex histories of trauma and socio-

economic challenges, and generally sought counseling to address their emotional health. Yet 

other patients recounted challenging experiences associated with past BH services. For example, 
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some patients identified instances where BH providers did not consider their socio-economic 

needs and the underlying risk factors for their addiction and/or mental illness, expressed 

frustration when there was a lack of care continuity, and recognized that BH care trajectories are 

rarely linear.  

The Max stakeholders recognized that their clinic operates on a walk-in model without 

appointments, which makes it challenging to routinely follow-up with patients. The Max 

stakeholders also recognized that the clinic’s incentivized program structure often results in 

patients having specific priorities for their (brief) visit to the clinic (e.g., to visit the laboratory 

for a blood draw to get an incentive or to visit a medical case manager about housing) which may 

be in competition with attending to the patient’s BH needs. These factors that are unique to low-

barrier care at the Max Clinic could make it challenging to engage patients in BH care. 

While considering these factors, Max stakeholders also acknowledged the complexity of 

socio-economic and behavioral health challenges facing patients. These factors gave them 

realistic expectations for the scope of COCM given the complicated patient populations (in terms 

of socio-economic needs and comorbidities) served. 

 
There's so much trauma, like the trauma history, the substance use, the mental illness and 
then the complex medical needs, [and] the psychosocial barriers that our folks have… 
housing instability, is one of the major ones,… no income, legal involvement, the various 
medical needs, because it's not just like the HIV care, but so many other medical issues that 
our patients face. Social relationships like family. Disconnection from family, the stigma 
that folks face or that they live with… There's so many different pieces that oftentimes 
we're just tending to the immediate like crisis needs. So, it's a challenge… (Stakeholder 8) 

 
The Max Clinic stakeholders thus appreciated the (potentially) limited extent to which 

BH care via COCM could impact on these complex needs. Thus, the stakeholders located their 

measured optimism for COCM both within an understanding of the context of the upstream 

socio-economic factors and complicated comorbidities that make delivering BH care 
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challenging. Their understanding of the anticipated challenges associated with BH delivery was a 

barrier to implementation, which lay at the intersection of COCM’s relative priority compared to 

other services, the complexity of patients’ socio-economic needs, and the available time and 

human resources at the clinic.   

 

2.4.3 The practical inner setting challenges overshadow the facilitators to implementing 

COCM, but are surmountable with adaptations to improve contextual fit 

Depending on their job position, other Max Clinic stakeholders besides the BH CM 

would primarily be involved in COCM by recruiting and screening potential patients, managing 

care handoffs to the BH care manager for referred patients, and consulting on care management 

plans. The stakeholders generally anticipated that COCM would be feasible to implement.  

 
Yeah, it's worth it to try [and implement COCM]. Definitely, I think it will [be feasible to 
implement]... Personally, I think it will be great… I think it will be really good, really 
helpful for all of us. (Stakeholder 3) 

 
However, all staff emphasized the importance of a team-based approach to care delivery 

and were keenly aware of the dynamic of layering a new team member and a new program into 

the existing Max Clinic workflows and systems. Consequently, stakeholders identified multiple 

resource constraints and practical challenges specific to the inner delivery setting at the Max 

Clinic that they anticipated would be relevant to implementing COCM. 

 
One issue is hard that [the Max Clinic] share[s] a space with the [Public Health – Seattle 
& King County] Sexual Health Clinic… we've been working for three plus years to try to 
identify another space for [the] Max Clinic… anytime you add another [staff member] to 
the clinic, it's a strain on our space limitations. (Stakeholder 4) 

 
The Max Clinic has access to three examination rooms within the Sexual Health Clinic 

and all COCM program components would be delivered within the existing rooms rather than in 
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an additional room. Stakeholders, being cognizant of the duration of COCM program 

components including counseling and the Max Clinic’s walk-in model, were concerned that 

implementing COCM will cause disruptions, especially during times when multiple patients 

present to the clinic simultaneously, thus causing backlogs and the resulting potential for 

frustrated patients.  

 
If we are taking the time to really work with our patients, to do the PHQ-9 [Patient Health 
Questionnaire-9], or do this assessment, there will be that backlog of other patients 
waiting to be seen… That's going to be a major thing. A backlog create[es a] sense of 
[feeling] overwhelm[ed] and trying to attend to those that are waiting, their anxieties and 
wanting to be seen and get their incentive and their frustration. So, being able to handle 
that. That might not always come out in a positive and healthy way in [the patient’s] 
interactions with staff. (Stakeholder 8) 
 
The Max Clinic is a walk-in clinic. So, we don't know when patients are going to come. 
And sometimes… we don't see patients for the whole morning. And then, all of a sudden, 
within one or two hours, we see five or six patients showing up. (Stakeholder 9) 

 
Echoing some concerns brought forth by patient participants, other stakeholders 

recognized that the trust-building process of establishing patient rapport varies between patients 

and can take substantial time, especially given the infrequent attendance of some patients at the 

Max Clinic. COCM was presented to the stakeholders as an approximately six-month, time-

limited program for patients with depression, based on other implementations globally and 

general practice guidelines of seeing patients on average bimonthly.    

 
It's always difficult for our patients to open up to someone new… It's a very slow 
process. … I fear that there won't be enough time from an implementation standpoint to 
establish the relationship that will be needed in order for this to be effective for some of 
our patients. (Stakeholder 7)  

 
Importantly, medical and non-medical case managers used two different electronic record 

systems for documenting patient visits and care plans. This is a result of their employer being 

one of the two Max Clinic operating partner organizations, Public Health – Seattle & King 
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County and Harborview Medical Center respectively, despite administrative efforts to streamline 

access to records. “I think a lot of the difficulty will be from a practical standpoint. Working in 

two [electronic record] systems is annoying.” (Stakeholder 7) 

Taken together, these practical challenges that were unique to the Max Clinic featured 

prominently in discussions about whether COCM would be feasible to implement. By 

comparison, stakeholders did not emphasize as strongly characteristics about COCM, such as its 

evidence base or relative advantage over alternative interventions which were perceived to 

facilitate implementation, nor were key descriptions of the inner implementation setting at the 

Max Clinic like the organizational culture of addressing structural barriers to patient engagement 

in (HIV) care as prominently emphasized. 

Yet, the stakeholders did not anticipate these barriers as insurmountable. With the right 

adaptations and approaching the implementation process with a willingness to be flexible, the 

Max Clinic stakeholders anticipated that COCM would be feasible to implement. 

 
One of the things that has made Max Clinic successful is the ability to adapt and be 
flexible… [On whether or not COCM seemed feasible to implement at the Max Clinic:] 
Yeah. I think so. There'll be a lot of growing pains in the beginning to understand the 
roles as any new program experiences. But I think that once we figure it out, it will be 
successful and helpful and useful. (Stakeholder 8) 
 

2.4.4 Concerns about intertwined internal communication systems and role clarity partially 

temper optimism for implementing COCM 

COCM includes multiple inter-related structural and process components that are central 

to the intervention. These include but are not limited to): task-shifting BH delivery to a new, 

non-physician BH CM; measurement-based care for patients with depression as indicated by 

PHQ-9 scores; proactive and systematic patient identification and referral; and a weekly case 
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review involving the BH CM, a primary care physician, and a consultant psychiatrist. 

Stakeholders did not anticipate the individual intervention components as overly burdensome. 

But delivering them together and integrating them alongside primary care and wrap-around 

socio-economic interventions administered by the clinic was perceived as something that will be 

both important and challenging. The stakeholders located their perceptions within the context of 

ongoing challenges facing the clinic in developing strong communication systems and role 

clarity issues surrounding the different cadres of staff. 

 
[The] Max Clinic originated as kind of a marriage between Public Health [- Seattle & 
King County] and Harborview [Medical Center]. And I think that there is a lot of strength 
that comes from that… [in what] they bring. I think that has also been one of the primary 
challenges is that we are fundamentally in two different systems, right?... having things 
really either written out or clear to all team members and then also being able to update 
and adapt as things need to be [will be important for implementing COCM]. (Stakeholder 
12)  

 
I think an important thing to do would be to set that up straight away, this is what 
communication looks like, this is how we're going to do it... We're supposed to be a team, 
so let's communicate like a team. That's going to be important as you implement 
something new in the Max Clinic with the staff. (Stakeholder 11) 

 
These questions around role clarity and communication related to different aspects of 

COCM. Who would systematically and proactively identify eligible patients via screening? 

Considering that patients may present to the clinic for a laboratory visit in pursuit of collecting 

an incentive for achieving viral suppression, for a meeting with a case manager about housing, or 

for seeing a physician about their medical needs, the patient’s first and potentially only point-of-

contact during a visit to the clinic could be any one of the three different staff roles. Should all of 

the staff do the screening? Given the severity and at times acuity of the patient’s mental health 

needs, having a staff member (who is doing the screening) trained in administering a suicide 

assessment was an essential safety measure. Considering that patients may have differing levels 
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of trust, rapport, and comfortability with opening up to various staff members, what should the 

screening process look like when the person with whom the patient has the strongest relationship 

with is unavailable for screening? What should be done if a patient who, having screened eligible 

and expressed interest in COCM, cannot meet with the BH CM for an intake and assessment 

because they are busy, are absent, or cannot access an open examination room (and due to the 

nature of the walk-in clinic model with sporadic patient attendance, they may not be able to 

easily return to the clinic at a different time)? And what will a warm handoff look like between a 

staff member with whom the patient is comfortable discussing their behavioral health needs with 

and the BH care manager? 

These questions animated discussions about role clarity and communication regarding 

implementing COCM. In general, and like the practical challenges mentioned in the previous 

section above, these questions were not seen as insurmountable. However, these questions about 

role clarity and communication were wrapped up in long-standing perceptions of the working 

culture at the Max Clinic. 

I think because of that fundamental or maybe inherent division and team… [between 
Public Health – Seattle & King County and Harborview Medical Center] the Max Clinic 
again is pretty innovative. [But] process has not been a strength of the Max Clinic. And I 
think what has happened is, we lay it. And then we think about process afterwards and 
there's a lot of confusion. Sometimes toes feel like they're stepped on afterwards. 
(Stakeholder 12) 
 

While some stakeholders viewed the Max Clinic as aspirational by innovating to engage PWH in 

care and solving for structural barriers to patient access, sometimes this came at the expense of 

solidifying workflow processes and clearly communicating roles. 
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2.4.5 The understanding of patient needs and resources does not facilitate implementation, 

but rather underscores a realistic outlook and scope for COCM 

Stakeholders at the Max Clinic felt strongly about the importance of the connection 

between healthcare delivery as a response to acute and chronic medical needs, and the upstream 

social determinants of health. Indeed, the Max Clinic’s operating model, as a walk-in clinic with 

various incentive and outreach programs, is designed in response to the various patient socio-

economic needs to reduce barriers to accessing care. While COCM was selected for 

implementation to address underserved behavioral health needs and to reduce the structural 

barriers to accessing care for depression and OUD among the Max’s patient populations, the 

stakeholders articulated the importance of implementing COCM relative to these socio-economic 

needs. 

 
The things that prevent our folks from engaging in mental health care are beyond the 
scope of this clinic. They're systems of oppression, not having a home, not having access 
to food, not having income. Then, add on top of that severe mental illness and substance 
use disorder[s]… Even though [behavioral health is] obviously a priority for us as their 
care team and it's something we definitely want to improve upon, it's often just not the 
first thing our patients think of… [but] I do think having [BH] integrated [via COCM] 
would be certainly better than trying to refer out. (Stakeholder 6) 
 
The Max Clinic stakeholders are very knowledgeable about their patient’s needs and 

spend considerable resources towards accommodating them. This includes, but is not limited to, 

finding housing for those experiencing housing instability and coordinating with various case 

workers and managers from different social service providers. These efforts are central to HIV 

medication adherence and improved engagement in HIV care delivery. So, while the Max 

stakeholders commanded a strong knowledge of patients’ BH needs, which included care for 

depression and OUD, the importance of these BH needs were measured relative to the patients’ 

socio-economic needs. 
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Furthermore, the Max Clinic stakeholders recognized the stigma associated with living 

with HIV and the stigma attached with depression and substance use.  

 
Of course having HIV is very stigmatizing, additionally, mental illness, homelessness, 
substance use. All of it can really lead to an exacerbation of pre-existing mental health 
conditions or development of mental health conditions themselves… Because we're 
working with such a unique population that has such difficulty with engaging in services 
due to all of those oppressive factors, it's really difficult to actually assist them in 
engaging in mental health. (Stakeholder 7) 

 
Taking these factors together, the stakeholders expressed their measured optimism for 

COCM. Rather than this comprehensive understanding of patient needs being a factor that 

facilitates implementation – an enabling factor where COCM has been identified as a well-suited 

intervention in response to patient needs – it was instead something that rendered their 

perception of COCM as being modest in scope. 

 

2.4.6 A tension between the appropriateness of COCM, alternative interventions, and the 

need to start somewhere animates COCM implementation discussions 

All the Max Clinic stakeholders recognized the importance of treating depression and 

OUD, but not all believed them to be the most prevalent and/or the highest priority behavioral 

health conditions. “Trauma, depression,… schizophrenia,… [and] bipolar disorders are the main 

[forms of mental illness, while] most patients use methamphetamines.” (Stakeholder 9) But 

whereas there was general optimism and receptiveness for COCM as an intervention, some Max 

Clinic stakeholders had mixed opinions on the appropriateness of COCM given the burden of 

disease among the Max Clinic patient populations. For one stakeholder, this concern intersected 

with the evidence-base for COCM and how it compared with other interventions considering 

these complex patient healthcare needs.  
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[COCM] works best for patients with single morbidities. I don't know if [COCM] would 
work as well for people with multiple comorbidities... I think often times simply 
supporting the patient enough so that they're willing to try an addiction treatment 
[specialist] with a more traditional IOP (intensive outpatient program) would probably be 
most helpful. In other words, that [BH CM] is not going to provide everything for that 
patient. (Stakeholder 10) 
 
Considering this, how many patients could benefit from COCM given that these common 

co-occurring conditions may be part of COCM’s exclusion criteria once the Max Clinic begins 

implementation? For example, patients diagnosed with depression and who experience psychosis 

(or those with a concurrent schizophrenia diagnosis) are typically excluded from COCM. This is 

due to the lack of valid clinical self-report scales for screening for schizophrenia spectrum and 

psychosis (and in turn the lack of a consistently accepted scale to use for measurement-based 

care) and the challenges of delivering evidence-based psychotherapy for people with psychosis 

and schizophrenia spectrum in primary care settings. This is further complicated when episodes 

of psychosis are induced by substances, especially methamphetamine. Even after accounting for 

patients without a history of psychoses, or a diagnosis on the schizophrenia spectrum, and 

patients who did not endorse self-endorse using methamphetamine, the burden of moderate to 

severe depression was still considered high. Bearing this mind, some stakeholders had 

reservations about the appropriateness of COCM for eligible patients since the psychotherapeutic 

intervention for treating depression – in this case, Behavioral Activation – was intended to be 

time-limited to approximately six months in duration.  

 
Probably methamphetamine is the biggest substance abuse problem [that the Max Clinic] 
confront[s], but our interventions are not good for them… If we can do a better job in 
treating some of the mental illnesses and substance use disorders [via COCM compared 
to the standard of care referral pathways], I'm supportive of doing that. (Stakeholder 13) 

 
[For] patients that have severe [mental health] issues, [I think] that three or six months 
will not be enough [treatment]. For the population that we have over here at the Max 
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[Clinic], I believe the short-term therapy like three or six months probably would not be 
ideal for them. (Stakeholder 9) 

 
These concerns intersected with questions around prioritizing patient needs and meeting 

patients where they are. 

[Previously, the hepatitis C program] was really successful because patients were 
constantly asking us like, “Hey, I want to get my hep C treated. I just don't have a place 
to store my hep C meds safely.” It's like, "Oh, we can address that. We can store your 
meds here." But I don't hear patients as eagerly saying, "Oh, I want to address all my 
trauma and mental health care." So, that's just where my hesitations lie. But I think it's a 
great idea. (Stakeholder 6) 

 
Thus, the stakeholders in general felt that while BH was important for patients, it might not 

always have been the most important felt need or the most acute medical priority for them. 

However, patient participants generally stated that addressing their BH needs were important 

priorities. “I feel like [taking care of my mental health is] a huge priority… I do think it's 

important, I do feel like I should start speaking [with] somebody.” (Patient 16, depression)  

In the absence of more robust interventions to address methamphetamine use and in the 

context of the limitations of the existing standard-of-care referral pathways for treating 

schizophrenia spectrum, the stakeholders recognized the potential for COCM to improve upon 

treatment for depression and OUD. Although several stakeholders identified that COCM did not 

directly align with these high burden needs, this did not fully dissuade their interests in 

implementing COCM. “You don't need to be able to solve them all.” (Stakeholder 13) This 

practical approach, of chipping away at the burden of disease where possible via COCM, buoyed 

staff interest to implement. 

2.5 DISCUSSION 

We found that both patient and service-delivery stakeholder participants were receptive 

to the idea of integrating care for depression and OUD by implementing COCM, thus 
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underscoring a perception of the intervention being appropriate for the Max Clinic. Patients 

highlighted the positive elements of how low-barrier care is delivered at the Max Clinic. When 

taken together with stakeholder feedback on the anticipated logistical and practical concerns 

about COCM implementation, this led to identification of potential adaptations to both the 

intervention and implementation strategy to improve the contextual fit of COCM at the Max 

Clinic. Compared to other primary care settings where COCM has been implemented, Max 

Clinic patients generally have extensive experience receiving BH services. The stakeholders 

knew this and were cognizant of the challenges attendant to delivering BH and sustaining 

engagement in BH for Max Clinic patients. The stakeholders thus engendered a tempered 

perspective about COCM’s potential to improve patient clinical outcomes, which was located in 

an understanding of these elements. 

Our research builds on the existing literature discussing the determinants of 

implementing COCM. The importance of co-location of the BH care manager and primary care 

providers for treating depression and anxiety has been well-documented as an important 

facilitator for implementing COCM in other settings,(67, 77-80) thus underscoring its 

importance for its appropriateness in the context of the Max Clinic. Other COCM 

implementations similarly focus on the relevance of clearly specifying roles and responsibilities 

as a facilitator (or the lack thereof as a barrier)(63, 65, 67, 68) given COCM’s perceived 

complexity as a multi-component intervention that includes team restructuring.(69-72) This is 

particularly salient in clinical settings that feature multiple medical and non-medical staff 

working collaboratively together,(40) and in under-resourced primary care settings, such as the 

community mental health providers who implemented COCM as part of a hurricane disaster 
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response in New Orleans.(81) Max Clinic stakeholders anticipated physical(54, 67, 78) and time 

constraints(77, 79, 82) similar to key barriers observed in other COCM implementation settings.  

Whereas we did not observe any differences in the appropriateness of COCM among 

stakeholders comparing patients with depression versus OUD, obtaining physician buy-in to 

treating OUD in primary care settings has been a barrier in other settings. This discrepancy could 

be due to the existing familiarity with buprenorphine among Max Clinic stakeholders and their 

overall favorable impression of harm reduction strategies. For patient participants who were 

familiar with buprenorphine and/or other medications for treating OUD, their experience could 

either be a facilitator or a barrier to their anticipated acceptability. But regardless, patients and 

stakeholders alike had a more concrete understanding of what the BH CM’s role will be in 

COCM for buprenorphine medication management and thus complexity was less salient of a 

determinant compared to the patients with depression. 

Together, these determinants form an understanding of what may uniquely impact 

delivery of COCM for patients with depression and/or OUD in a low-barrier HIV clinic setting. 

While many of these determinants correspond to existing constructs within established CFIR 

domains, both patients and stakeholders alike located their impressions of the appropriateness of 

COCM within broader discourses of trauma and harm reduction. They also framed COCM’s 

potential reach and effectiveness in relation to the importance of the social determinants of health 

given the diverse and largely low socioeconomic positions of the Max Clinic patient populations. 

For example, patient needs and resources is often conceptualized as a construct in the 

implementation science literature based on the implementer’(s) relative degree of understanding 

(i.e., a greater understanding of patient needs and resources is on average more likely to facilitate 

better implementation outcomes).(64, 102) But in the Max Clinic’s case, the understanding of the 
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extensive socio-economic needs of patients intersected with their (often challenging) prior 

experiences delivering or receiving other BH services, which in turn shaped their appraisal of 

COCM. Likewise, the stakeholders framed the importance of trauma and harm reduction not 

simply as organizational values with which COCM needs to align with for successful 

implementation, but as overarching factors that will shape the quality of care and in turn, 

patient’s receptivity to COCM. Patients discussed the trauma, abuse, and varying degrees of 

success associated with prior BH services in articulate ways that highlighted how these 

experiences are a crucial intermediate to uptake and interest in COCM in these patient 

populations.  

Our findings align other COCM implementations which describe the comparative 

challenges of engaging patients with complex socio-economic needs.(69, 74, 75, 78) In clinical 

settings with racial, ethnic, and linguistically diverse patient populations, some studies have 

specifically recommended BH CMs with Masters of Social Work credentials, who may have 

training and experience in delivering social service case management support, are familiar with 

multiple forms of psychotherapy, and are competent in recognizing various cultural-linguistic 

idioms of distress.(69, 74, 103-105) Our results also necessitate critical reflection about the 

utility of determinant frameworks like the CFIR that emphasize organizational level 

implementation factors, which while helpful, did not fully explain the larger socio-ecological 

levels that not only affect healthcare patterns of resort, but also intersect with proximal 

implementation factors. 

2.5.1 Limitations 

Our study has several important limitations. By using a convenient sampling approach 

without proactive outreach by Max Clinic staff during a limited study period due to time 
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restraints, we may have selected patient participants who were comparatively more engaged in 

care at that time. Correspondingly as Table 2.1 demonstrates, 94% of patient participants were 

virally suppressed at the time of the interview (which is not reflective of the total Max Clinic 

active patient population which is approximately 55% virally suppressed), thus missing out on a 

key variant characteristic for which viewpoints would have been important. We also only used a 

minimal amount of patient participant demographics using routinely collected programmatic 

data, which may have impacted our ability to see variation of responses across other key 

descriptive variables (e.g., housing status, incarceration, and other behavioral health conditions). 

Stakeholders noted that, due to the incentives offered at the Max Clinic, some patient participants 

may not have been able to distinguish between the compensation offered for participating in the 

research interview versus an incentive for care delivery. Similarly, some patient participants who 

interviewed with the CM may have been confused, despite the informed consent process, over 

whether the research interview was actually part of enrolling in COCM. Furthermore, there may 

be some social desirability bias in the patient interview responses. There may have been 

interviewer/researcher bias as one interviewer (BH CM) was directly employed by the same 

clinical organization that will be implementing COCM and the other, despite not being directly 

employed by the implementing site, was closely affiliated with implementation. Given that there 

was only one site for the research study, we did not perform quantitative rankings of valence or 

strength for the anticipated determinants we identified.(106) We only used a single coder during 

the analysis due to resource constraints, which may have limited the breadth and depth of themes 

identified during the analysis. We attempted to address this concern by using a second author to 

do a code review on a subset of interview transcripts and by discussing the emergent themes with 
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three authors. The use of a single coder also precluded doing valence ratings on the anticipated 

CFIR barriers and facilitator we identified.  

2.6 CONCLUSION 

In this qualitative formative evaluation, we identified the anticipated barriers and 

facilitators to implementing COCM for patients with depression and/or OUD at a low-barrier 

HIV clinic. Both patients and stakeholders alike expressed a strong receptiveness to COCM, 

indicating its overall appropriateness as an intervention designed to respond to the BH needs of 

Max Clinic patients within the context of low-barrier HIV care delivery. Among stakeholders 

this optimism was tempered, but not completely diminished, by practical concerns around the 

availability of resources and intervention fit within the low-barrier HIV care delivery model as 

well COCM’s appropriateness given the burden of disease and social determinants of health. 
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Chapter 3. INTEGRATING CARE FOR DEPRESSION AND OPIOID 

USE DISORDER USING THE COLLABORATIVE CARE MODEL IN 

A LOW-BARRIER HIV CLINIC: A MIXED METHODS 

EVALUATION OF FEASIBILITY AND ACCEPTABILITY  

 

3.1 ABSTRACT 

Introduction: People with HIV face a disproportionate burden of mental illness and substance use 

disorders. Low-barrier HIV care delivery models, which feature wrap-around supportive 

services, incentive programs, and walk-in access for primary care, have demonstrated potential at 

improving rates of viral suppression among the hardest-to-reach people with HIV in the United 

States. Overcoming insufficient access to behavioral healthcare is essential to improving HIV 

treatment adherence and represents a key delivery gap in low-barrier HIV care.  

Methods: We evaluated the acceptability and feasibility of integrating care for depression and 

opioid use disorder for people with HIV in a low-barrier clinic in Seattle, Washington in this 

sequential explanatory (QUANT->qual) mixed methods study. We accessed data from the 

patient’s electronic health and programmatic records to create a descriptive care cascade with the 

following steps: patients with one or more visits during the May-October 2021 enrollment 

period, screening, referral to the Collaborative Care Model, intake for the Collaborative Care 

Model, and engagement in the Collaborative Care Model. We compare rates of viral suppression 

at each of the steps and we assessed the implementation outcomes of acceptability, feasibility, 

and appropriateness. These care cascade results were presented to both service delivery 

stakeholders and patients to interpret the elements associated with progression through the care 
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cascade and analyzed the data using deductive coding, informed by the Consolidated Framework 

for Implementation Research, and inductive coding approaches via a thematic analysis. 

Results: Among 175 eligible patients, 36% of patients were screened, 24% were referred, 15% 

completed an intake, and 9% progressed to the engaged step of the Collaborative Care Model 

cascade. The most important factors associated with progression through these steps were, 

respectively: a lack of clarity among staff about the Collaborative Care Model services being 

offered, staff forgetfulness of the screening process, and limited time during patent visits, which 

hindered completing screenings; low staff buy-in and patient complexity reduced referrals; the 

constraints of low-barrier care and acute patient needs limited intakes; and the behavioral health 

care manager’s alignment with the clinic’s culture and values facilitated engagement among 

patients. Participants found the Collaborative Care Model acceptable and feasible to implement, 

but only in the context of key adaptations to the proactive systematic screening process and 

measurement-based care intervention components to improve contextual fit and in the context of 

multiple barriers to implementation including behavioral health care manager’s self-efficacy, 

compatibility with low-barrier care, and complexity.  

Conclusion: Our findings show that to be acceptable and feasible to implement in a low-barrier 

HIV clinic, the Collaborative Care Model needs adaptations to multiple core components.  

 

3.2 INTRODUCTION 

Despite continued progress nationally towards improving rates of viral suppression over 

the past few decades,(4) some people with HIV (PWH) face disproportionately more barriers to 

adhering to HIV treatment. Of the estimated 7,364 PWH in King County, Washington in 2021, 

approximately 600-900 were not virally suppressed.(107) Rates of behavioral health conditions 
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including mental illness and substance use disorders among the virally unsuppressed are on 

average higher(84-86) and these conditions co-occur alongside complex socioeconomic needs 

like housing instability, incarceration, food insecurity, and a lack of employment.(7-9)  

The Max Clinic at Harborview Medical Center in Seattle, Washington is a low-barrier 

HIV clinic. Low-barrier HIV care address systems-related factors that traditionally make 

engaging in care services difficult for virally unsuppressed PWH. By offering walk-in primary 

and HIV care, supportive case management, wrap-around social services, and incentives for 

laboratory visits and achieving viral suppression, low-barrier HIV care has shown evidence at 

improving rates of viral suppression among these ‘hardest-to-reach’ PWH.(11, 12) The standard-

of-care for providing behavioral healthcare (BH) to these patients has been to refer out to 

specialists, which may lead to care fragmentation.(13, 87) A recent chart review at the Max 

Clinic showed that among their currently enrolled patients, only 33% of those referred for 

psychiatric services and 40% of those referred for opioid use disorder (OUD) treatment ever 

made a single visit.(92) 

To address gaps in access to BH typically associated with such referral pathways, the 

Collaborative Care Model (COCM) was developed based on the Chronic Care Model (88) using 

a task-shifted non-physician BH Care Manager (BH CM) integrated within an existing primary 

care team. Together, the team proactively and systematically screens patients, provides 

measurement-based treatment to target, and offers evidence-based psychosocial and 

pharmacologic treatments. To date, COCM has over 80 randomized control trials worth of 

supporting evidence,(13, 18, 41, 42, 89) yet it’s slow uptake into routine care delivery 

nationwide represents a paradigmatic example of the ‘know-do’ gap that animates the field of 

implementation science.(108) Despite being used in Veterans Administration Health System 
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outpatient HIV clinics, COCM has not, to our understanding, been implemented in a low-barrier 

HIV care environment.(73)  

The numerous contextual factors associated with implementing COCM, also known as 

the barriers or facilitators to implementation, can help illuminate some of the reasons behind the 

slow uptake of COCM. According to a qualitative systematic review of the determinants of 

implementing COCM, these factors span multiple domains of implementation.(60, 63, 64) 

Despite the fact that COCM’s robust evidence base generally facilitates implementation,(65) it’s 

also perceived as complex due to its multiple components, which in turn can lead to role 

confusion.(63, 65, 67-72) In clinical settings where there is a large population of patients with 

complex socio-economic needs and BH comorbidities, it can be challenging to maintain patient 

engagement in COCM.(73-75) Whereas onsite co-location of the BH CM, robust communication 

systems, and access to educational resources for the BH CM facilitated COCM implementation, 

other clinical sites have noted a lack of sufficient space, human, and other resources as important 

barriers to implementing COCM.(35, 37, 38, 40, 54, 67, 76-82) In instances of COCM 

implementation for OUD, obtaining primary care physicians to buy-in to COCM and to get 

wavered to prescribe buprenorphine was a barrier to implementation.(35, 37, 40) BH CMs often 

report low self-efficacy to deliver various COCM components which can be a critical barrier to 

implementation, while access to information and resources to track patient progress and find out 

about patient success stories helped facilitate implementation.(65, 76) 

We conducted a mixed methods evaluation of implementing COCM for depression and 

OUD in a low-barrier HIV clinic in Seattle, Washington. We quantitatively described a care 

cascade for patients participating in COCM as part of standard-of-care and then blend illustrative 

and emergent themes from qualitative interviews to explain the elements associated with 
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progression through the care cascade. We also descriptively analyze acceptability, feasibility, 

appropriateness, and organizational readiness data to contextualize our findings, present 

preliminary effectiveness data on rates of viral suppression, and qualitatively examine both the 

barriers and facilitators to implementing COCM as well as elements perceived to be associated 

with its sustainment.  

3.3 METHODS 

3.3.1 Study design: 

We conducted an explanatory, sequential (QUANT->qual) mixed methods evaluation of 

the acceptability and feasibility of integrating care for depression and OUD via COCM in a low-

barrier HIV clinic.(109-111) We evaluated findings from the first 12 months of implementation.  

To our knowledge, care cascades have not been previously used to describe COCM 

implementation, but they are widely used in HIV programming (such as the 90-90-90 targets: 

90% of PWH know their status, 90% of those are initiated on antiretrovirals, and 90% of those 

are virally suppressed),(112-114) they are increasingly being used in the field of mental 

health,(115-119) and there is an OUD care cascade.(120) One novel cascade characterizes the 

steps for PWH with comorbid depression as follows: diagnosis (of depression), treatment 

initiation, guideline-concordant treatment adjustment, and remission.(121) Our study design, 

methods, and analytic approach are shaped by our identities, the implications of which are 

summarized in Appendix A. 

COCM is an example of an integrated BH intervention that has expanded access to care 

for patients with depression and OUD (via the Office Based Opioid Treatment program),(35-40) 

with over 80 randomized controlled trials of peer-reviewed evidence.(14, 18, 36, 41-43) 
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Although various definitions of COCM exist,(44) we define it based on the following core 

intervention components: proactive and systematic screening, task-shifting using a non-physician 

BH care manager, delivery of evidence-based medications and psychotherapy, measurement-

based treatment-to-target patient plans, case conference led by a psychiatrist, and a patient 

registry for tracking patients and facilitating case conference. 

We employed a multi-component implementation strategy created by the Advancing 

Integrated Mental Health Solutions (AIMS) Center at the University of Washington designed 

specifically for COCM.(122) Below we specify in Table 3.1, according to Proctor’s 

recommendations for specifying implementation strategies,(61) the components which were 

selected prior to implementation based on the research team’s prior experience implementing 

COCM in other settings.(61)  

We first accessed programmatic and electronic patient records to create a care cascade 

describing patient engagement with the following steps: number of patients with one or more 

visits to the clinic during the enrollment period (May-October 2021), number of patients 

screened for COCM, number of patients referred for COCM, number of patients completing an 

intake for COCM, and number of patients actively engaged in COCM or involved in care 

coordination services through COCM at the conclusion of the one year post-implementation 

follow-up period (April 2022). We described the proportion of people who were virally 

suppressed at each step of the cascade and we also assessed the implementation outcomes of 

acceptability, feasibility, and appropriateness of COCM according to Proctor’s taxonomy,(91, 

123) as well as organizational readiness according to Weiner’s theory of organizational 

readiness.(124, 125) 
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The care cascade was presented to both patients and Max Clinic staff members during 

individual in-depth interviews for interpretation (QUANT->qual) to elicit the elements 

associated with progression
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Table 3.1 Specifying the multi-component AIMS Center implementation strategy for COCM 
Domain Involve patients 

& stakeholders 
Local consensus 
discussions 

Technical 
assistance 

BH CM training Visiting other 
sites1 

Conduct small 
tests of change 

Definition Individual in-depth 
interviews to 
identify anticipated 
barriers and 
facilitators to 
implementation. 

Small and large 
group meetings on 
implementation 
decisions, planning 
adaptations, and 
improving staff buy-
in. 

Longitudinal 
supervision for the 
BH CM and ongoing 
implementation 
support for delivery 
of COCM. 

A multi-component, 
protocolized training 
for the BH CM in 
delivery of COCM. 

BH CM visited other 
clinics implementing 
COCM to establish a 
professional network 
and to observe 
COCM being 
sustained. 

Interactive problem-
solving process to 
iteratively adapt 
COCM to improve 
its contextual fit at 
the Max Clinic and 
to improve 
implementation. 

Actors Research team2 Research team2 Research team2 and 
external partners 

Research team and 
external partners2 

Research team and 
external partners2 

Research team and 
representatives from 
the small group 
consensus meetings 

Actions Collect and analyze 
data and prepare 
discussion points 
for consensus 
discussions. 

Hold meetings and 
operationalize 
feedback into 
implementation plan. 

Use evidence, 
experience, and data 
to address 
implementation 
challenges.   

Combination of self-
paced online didactic 
training sessions and 
1:1 skill 
development 
sessions.3 

BH CM visited other 
clinics implementing 
COCM to meet other 
BH CMs and 
observe case 
reviews. 

Continuous quality 
improvement to 
respond to BH CM, 
staff, and patient 
feedback. 

Action target Patients and Max 
Clinic stakeholders 

Max Clinic 
stakeholders 

BH CM and Max 
Clinic stakeholders 

BH CM BH CM Max Clinic 
stakeholders 

Temporality Pre-implementation Pre-implementation Pre-implementation 
and implementation 

Pre-implementation 
and implementation 

Pre-implementation Implementation 

Dose One 30–60-minute 
interview with each 
stakeholder and 
each purposely 
selected patients.4 

Small group: three 
1hr meetings. 
Large group: two 
30min presentations. 

Weekly 60 minute 
meetings in early 
implementation 
phase; decreasing 
frequency later. 

Approximately three 
months of training in 
total.3 

Three half day visits 
in other Harborview 
Medical Center 
clinics with COCM 

Two quality 
improvement cycles 
resulted in targeted 
universal screening 
and adjusted care 
plans for patients. 

Implementation 
outcomes 
targeted 

Feasibility Acceptability, 
feasibility, 
appropriateness 

Fidelity, penetration Fidelity Fidelity Feasibility, 
penetration, 
sustainability 

Justification All components of the multi-component AIMS Center implementation strategy for COCM were iteratively developed in conjunction with 20 
years of implementation experience in response to implementation-related challenges. An observational study found that compared to low or 
basic levels of implementation support, healthcare settings implementing COCM for people with depression using the multi-component 
AIMS Center implementation strategy had better health outcomes.(126) 
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1. Included the Adult Medicine Clinic and the Mental Health and Addiction Services Clinic at 

Harborview Medical Center. 
2. Research team includes Principal Investigator (JD), study team University of Washington-

affiliated co-investigators (Lydia Chwastiak, Judith Tsui, DR, and Kenneth Sherr, RA (SH), 
and BH CM (Ramona Emerson). External partners includes other stakeholders affiliated 
with the site clinics visited by the BH CM and/or stakeholders affiliated with the University 
of Washington Advancing Integrated Mental Health Solutions Center, which developed the 
training materials.  

3. Includes: self-paced, 6-8 hour online, didactic AIMS course on epidemiology of depression, 
COCM evidence base, team member roles, and COCM components; 1:1 skill development 
sessions with research team on registry, measurement-based care, systematic case review, 
and Behavioral Activation; 6 hour suicide prevention course offered by University of 
Washington Department of Psychiatry and Behavioral Sciences for Washington State 
physicians; a refresher training in office-based opioid treatment; psychological intervention 
modules with a focus on motivational interviewing and distress tolerance; and overview of 
HIV treatment module. 

4. See Chapter 3.3.2 for details of the sampling process 

(or lack of progression) through the care cascade. As part of the qualitative strand, we also 

evaluated the barriers and facilitators to implementing COCM in low-barrier HIV care and the 

perceived elements associated with sustaining COCM at the Max Clinic and scaling COCM to 

other low-barrier HIV clinical settings. We then bring these two strands together into a unique 

joint visual display(109, 111) that presents illustrative quotes and summary themes of the 

elements associated with progression through the care cascade.  

3.3.2 Study setting: 

We conducted the mixed methods evaluation at the Max Clinic at Harborview Medical 

Center in Seattle, Washington. The Max Clinic is jointly operated by Harborview Medical 

Center and Public Health – Seattle & King County with support from the Washington State 

Department of Health, the Ryan White HIV/AIDS Program with the Health Resources & 

Services Administration, and the Ending the HIV Epidemic in the US Initiative with the 

Department of Health and Human Services. The Max Clinic serves the ‘hardest-to-reach’, virally 
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unsuppressed PWH who experience barriers to engaging in HIV care and are referred following 

re-engagement attempts from clinical and public health outreach workers. In response, the Max 

Clinic runs on a low-barrier care delivery model that features walk-in access to primary care 

providers; offers incentives including cash for completing laboratory visits and achieving viral 

suppression (RNA viral load <200 copies/ml), transportation passes, food vouchers, and clothes; 

and intensive medical and non-medical case management including housing assistance, care 

coordination, and other supportive services. PWH enrolled at the Max Clinic generally have 

complex medical needs and experience disproportionately high rates of mental illness, substance 

abuse, incarceration, and housing instability.(11, 12) The standard of care was referral to other 

BH providers either internal or external to Harborview Medical Center for patients with 

depression or patients with OUD, prescribing buprenorphine without more frequent and 

systematic medication adjustments by a non-physician provider, or referral to other internal and 

external BH providers including methadone clinics. Yet a retrospective chart review prior to 

implementing COCM, which corroborates staff experiences, found that less than 50% of referred 

patients ever completed a single BH visit,(92) thus underscoring the care delivery gap that 

motivated the Max Clinic team to consider integrating BH services via COCM. 

3.3.3 Study populations and recruitment: 

For this mixed methods evaluation, we included two separate, but related study 

populations to capture multiple viewpoints about COCM implementation at the Max Clinic: 

currently enrolled patients and staff members. In the quantitative strand of the study, patients 

were included exhaustively via a retrospective chart review (see Ethics 3.3.3 and Data Collection 

3.3.4 below).  
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In both the quantitative and qualitative strands of the study, staff members were recruited 

using purposeful criterion sampling (directly employed at the Max Clinic during COCM 

implementation) to create a frame and then exhaustively sampled from the frame.(93) Two staff 

members declined an invitation for an individual in-depth interview and three staff members did 

not return completed questionnaires about acceptability, feasibility, appropriateness, or 

readiness. 

In the qualitative strand of the study, currently enrolled patients were sampled using a 

two-stage process. First, we used stratified purposive sampling to create a sampling frame 

according to the steps of the care cascade (i.e., patients engaged in COCM, patients who 

completed an intake for COCM but were not engaged, etc.).(93) From among the frame, we then 

conveniently sampled patients during a walk-in visit to the Max Clinic, whereby a current Max 

Clinic staff member caring for the patient – either a medical or non-medical case manager – 

contacted eligible patient participants face-to-face in an examination room and offered the 

individual in-depth interview. We recruited 14 participants who received $50 cash in 

compensation. Although we did not observe any patient participants who explicitly declined 

participation in the qualitative strand of the study, we anecdotally observed that some patient 

participants chose not to pursue an interview after being offered and expressing interest, citing 

time constraints and other priorities when visiting the clinic. 

3.3.4 Ethics: 

This study was approved by the Human Subjects Division at the University of 

Washington (STUDY00010501). Due to COVID-19-related precautions during the study, staff 

members were consented electronically using the e-consent survey feature available in a 
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Research Electronic Data Capture (REDcap) questionnaire.(96) REDCap (Research Electronic 

Data Capture) is a secure, web-based software platform designed to support data capture for 

research studies, providing 1) an intuitive interface for validated data capture; 2) audit trails for 

tracking data manipulation and export procedures; 3) automated export procedures for seamless 

data downloads to common statistical packages; and 4) procedures for data integration and 

interoperability with external sources. The participants had the opportunity to ask questions, 

understanding was verified, and the consent was confirmed during a concurrent, online meeting 

held via Zoom with the interviewer. For patient participants, one of the two Ras (either SH or a 

different University of Washington graduate student) took written consent in a patient 

examination room at the Max Clinic or at the Sexual Health Clinic at Harborview Medical 

Center. For both participant groups, the consent included a provision to use de-identified quotes 

for publication purposes. 

3.3.5 Data collection: 

For the care cascade analysis in the quantitative strand, we retrospectively extracted 

patient data from the Max Clinic’s electronic health record system and linked these with COCM 

programmatic records maintained in a REDCap database hosted at the Institute for Translational 

Health Sciences at the University of Washington used for this study.(96, 99) From the Max 

Clinic electronic health record (EHR) we accessed the following variables for patients: 

demographics (gender, age, race/ethnicity), viral load, prior mental health diagnoses and 

endorsements of substance use, incarceration status, and housing status. 

The REDCap database contained data collection tools which featured standardized 

clinical assessments corresponding to each step of the care cascade (see Appendix C). The 

screening included the PHQ-2 (127) and those who scored a three or above would progress to a 
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PHQ-9 (128) as well as a modified version of the National Institute for Drug Administration 

(NIDA) Quick Screen for substance use disorders (129) that also sked about opioid use (heroin, 

Percocet, fentanyl, Vicodin, oxycodone, etc.). The intake included the PHQ-9, modified NIDA 

Quick Screen, and the Generalized Anxiety Disorder 7-item (GAD-7)(130), as well as questions 

about HIV viral load, previous diagnoses of other severe mental illnesses (dementia, severe 

cognitive impairment, and/or psychosis and schizophrenia spectrum), opioid use in the past 90 

days, life expectancy, and an imminent safety risk assessment. For patients engaged in COCM 

and/or receiving care coordination services via the BH CM, the REDCap instrument contained 

the following: the PHQ-9; GAD-7; questions on self-reported opioid use, withdrawal symptoms, 

and cravings; the Clinical Opiate Withdrawal Scale (COWS);(131) last urine test date and results 

(which could be accessed electronically from the patient’s electronic health record); information 

about medication for OUD coverage and refill dates; and information for the COCM case review 

including interventions performed, most recent viral load, and if the patient should be flagged for 

discussion. All patient data in REDCap were entered by the BH CM. The REDCap database also 

contained electronic versions of the Acceptability of Intervention Measure, Feasibility of 

Intervention Measure, Intervention Appropriateness Measure,(123) and Organizational 

Readiness for Implementing Change(125) (see Appendix C), which were emailed as surveys to 

stakeholders.  

We developed separate interview guides (see Appendix C) for semi-structured, individual 

in-depth interviews with both participant groups. Each interview guide contained questions about 

the participant’s general experience with COCM, questions about the elements associated with 

each step of the care cascade, questions about the barriers and facilitators to implementing 

COCM, and questions about the elements influencing sustainability or scale-up of COCM. Each 
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patient participant interview guide was adjusted based on their progression through the care 

cascade (e.g., patients who completed only the screening were not asked about the intake 

process). The interview guide contained probes to explore the validity of the anticipated barriers 

and facilitators identified during the formative evaluation. Lastly, we used a constant comparison 

approach(98) by reviewing notes and preliminary themes to inform additional probes in the 

interview guides as data collection progressed. We did not pilot the interview guides, but we did 

adjust question wording and order based on internal discussions with the study team after 

conducting the first few interviews. 

The staff member interviews, which were held either over Zoom and recorded using the 

audio only function or were conducted in-person in a conference room or office and recorded 

using a hand-held recording device, lasted a median length of 54 minutes. The patient interviews 

were held in-person in a patient examination room either at the Max Clinic or at the Sexual 

Health Clinic at Harborview Medical Center (where the Max Clinic is located), recorded using a 

hand-held recording device, and lasted a median length of 26 minutes. Both categories of 

interviews were conducted in English and field notes were written during the interviews. Audio 

files were transcribed by Rev.com and analyzed in Dedoose version 9.0.83.(132) The study data 

were stored using REDCap electronic data capture tools hosted at the Institute for Translational 

Health Sciences at the University of Washington.(96, 99) During both categories of interviews 

only the interviewer and participant were present.   

3.3.6 Analysis: 

In addition to the descriptive care cascade, we evaluated changes in rates of viral 

suppression by cascade step for the quantitative strand. For all patients, we used their most recent 

viral load measurement concurrent with or immediately prior to the COCM enrollment period 
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(May 2021) as their baseline measure. For engaged patients, we compared their baseline to their 

last viral load measurement during the evaluation period (April 2022) and for patients who 

completed an intake but were not engaged in COCM, we compared values to the most recent 

viral load measurement available at the time of the analysis (September 2022). We used a 

threshold of 200 RNA HIV viral load copies per milliliter as an indicator for viral suppression as 

defined by the Centers for Disease Control and Prevention(133). In the quantitative strand of the 

analysis, we also descriptively summarized results of the implementation outcome assessments, 

disaggregated by the various sub-constructs. 

In the qualitative strand of the analysis, we conducted a thematic analysis,(100) using 

both deductive and inductive coding techniques.(101) For identifying the factors associated with 

progression through the care cascade, we started with a-priori defined code groups associated 

with each cascade step and then used open coding to iteratively refine the codebook. For defining 

the barriers and facilitators to implementing COCM at the Max clinic, we imported the codes 

associated with the anticipated determinants identified in the formative evaluation (see Chapter 

2) from the CFIR qualitative guide into a preliminary codebook for deductive coding. To explore 

factors associated with sustaining and scaling up COCM to other low-barrier HIV care settings, 

we exclusively used open coding. We achieved meaning saturation for identifying factors 

associated with progression across the care cascade after approximately half of the staff 

interviews and three quarters of the patient interviews.(95) We achieved meaning saturation for 

defining the determinants of implementing COCM at the Max Clinic and exploring factors 

associated with sustaining and scaling up COCM to other low-barrier HIV care settings after 

approximately three quarters of the staff interviews.(95) 
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The RA (SH) singly coded all interviews, keeping memos noting reflexivity and 

positionality, tracking emergent themes as coding progressed, and annotating codebook changes. 

We achieved meaning saturation for identifying factors associated with progression across the 

care cascade after approximately half of the staff interviews and three quarters of the patient 

interviews.(95) We achieved meaning saturation for defining the determinants of implementing 

COCM at the Max Clinic and exploring factors associated with sustaining and scaling up COCM 

to other low-barrier HIV care settings after approximately three quarters of the staff 

interviews.(95) 

 

3.4 RESULTS 

There were 175 patient participants that had at least one visit to the Max Clinic during the 

enrollment period (Table 3.2). The median age was 39.0 years and 71% were unstably housed. 

 
Table 3.2. Descriptive characteristics of MAX Clinic patients during COCM enrollment period 

 Overall 
(N=175) 

Gender  

Cisgender man 117 (66.9%) 

Cisgender woman 41 (23.4%) 

Nonbinary, Genderqueer, or Other 3 (1.7%) 

Transgender woman 8 (4.6%) 

Unknown or Not Disclosed 6 (3.4%) 

Age  

Less than 30 years 35 (20.0%) 

30-39 years 54 (30.9%) 

40-49 years 64 (36.6%) 

50-59 years 19 (10.9%) 

60 years or older 3 (1.71%) 
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 Overall 
(N=175) 

Race and Ethnicity  

Black 44 (25.1%) 

Hispanic 16 (9.1%) 

Other 23 (13.1%) 

White (non-Hispanic) 92 (52.6%) 

Housing Status1,2  

Stable 51 (29.1%) 

Unstable 124 (70.9%) 

Injection Drug Use2  

Injection drug use 72 (41.1%) 

No injection drug use 79 (45.1%) 

Missing 24 (13.7%) 

Substance Use2,3  

Methamphetamine 133 (76.0%) 

Heroin 65 (37.1%) 

Cocaine or crack cocaine 42 (24.0%) 

Hazardous alcohol use 30 (17.1%) 

Marijuana 86 (49.1%) 

Prescription-type opioids 2 (1.1%) 

Benzodiazepine 13 (7.4%) 

No substance use 12 (6.9%) 

Psychiatric diagnoses2,3  

Depression 115 (65.7%) 

Bipolar or related disorders 35 (20.0%) 

Anxiety 64 (36.6%) 

PTSD 40 (22.9%) 

Schizophrenia spectrum or other  
psychotic disorders 46 (26.3%) 

Neurodevelopmental disorders  
(excluding ADD) 4 (2.3%) 

ADD 12 (6.9%) 

Personality disorders 10 (5.7%) 

Feeding and eating disorders 4 (2.3%) 
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 Overall 
(N=175) 

No psychiatric diagnosis 25 (14.3%) 
1Unstable housing includes: sleeping outside, staying in a shelter, transitional housing (e.g. medical 
motel), or couch-surfing. 
2Measured at the beginning of the study, approximately one year prior to the May-October 2021 
enrollment period  
3Not mutually exclusive as patient may endorse using multiple substances and/or have multiple 
psychiatric diagnoses.  
  

3.4.1 Quantitative results 

Of the 175 patients who had at least one visit to the Max Clinic during the May-October 

2021 enrollment period 38% (67) had a prior diagnosis for moderate to severe depressive 

disorder, 20% (17) endorsed using opioids, and 27% (48) had both a prior depressive disorder 

diagnosis and endorsed using opioids based on a chart review done in June 2020, approximately 

one year before the enrollment period (Figure 3.1).  
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Figure 3.1. COCM Max Clinic Care Cascade with interpretive quotes and summaries of factors associated with progression 
a. Each number represents the total number of patients at each cascade step and each step is denominator-denominator 

linked.(134) 



58 
 

 

b. We define the engagement step as initiating direct care services with the BH CM (including starting or adjusting an 
antidepressant medication and/or psychotherapy for patients with depression or starting a medication for OUD for patients with 
OUD) and/or coordinating BH care with another provider. 

c. Six people who screened positive were not referred for an intake: four declined an offer for an intake and two were not referred 
by the screener. 
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Sixty-three patient participants were screened (36%) for COCM. 42% of those with a 

prior diagnosis for moderate to severe depressive disorder in the chart review screened positive 

for depression (28), 41% of those who previously endorsed using opioids also endorsed them 

during the screening for COCM (7), and 27% of those with both a prior depressive disorder 

diagnosis and who previously endorsed opioids screened positive for both (13). 24% of all 

patient participants (42) were referred for an intake for COCM, 39% of those with a prior 

depressive disorder diagnosis were referred (26), 35% of those who previously endorsed using 

opioids were referred (6), and 13% of those with both a prior depressive disorder diagnosis and 

who previously endorsed opioids were referred (10). 15% of all patient participants (27) 

completed an intake for COCM, 27% of those with a prior depressive disorder diagnosis 

completed an intake (18), 29% of those who previously endorsed using opioids completed an 

intake (6), and 8% of those with both a prior depressive disorder diagnosis and who previously 

endorsed opioids were referred (10). 9% of all patient participants (15) were engaged in COCM, 

18% of those with a prior depressive disorder diagnosis were engaged (12), 6% of those who 

previously endorsed using opioids were engaged (1), and 4% of those with both a prior 

depressive disorder diagnosis and who previously endorsed opioids were engaged (10). 

Figure 3.2.a below shows the number of patients virally suppressed and unsuppressed at 

baseline by care cascade step. 62% of the patients with one or more visit during the enrollment 

period (109) were virally suppressed, 67% of the patients who were screened were virally 

suppressed (42), 71% of the patients referred were virally suppressed (30), 70% of the patients 

completing an intake were virally suppressed (19), and 60% of the engaged patients were virally 

suppressed (9). Figure 3.2.b below shows the number of patients from the intake and engaged 

care cascade steps at endline: 59% of the patients completing an intake were virally suppressed 
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(16) and 53% of the engaged patients were virally suppressed (8). The median length of 

observation time between baseline and endline viral load measurements for the intake and 

engaged patients was 293 days (IQR: 248-367 days). 

 
Figure 3.2.a. Baseline viral suppression by cascade step 

 

 
Figure 3.2.b Endline viral suppression for intake and engaged groups 
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We collected data on the acceptability, feasibility, appropriateness, and organizational 

readiness to implement COCM at the Max Clinic. Eight out of 10 eligible staff members filled 

out the questionnaires (see Appendix C) and we summarize the results in Table 3.3 below. 

Table 3.3 Summary of implementation measures  
Measure1,2 Median3 (IQR) 
Acceptability  

Meets Approval 5 (4-5) 
Appealing 5 (4.75-5) 
Likability 5 (4.75-5) 
Welcoming 5 (4-5) 

Feasibility  
Implementable 4 (4-4.25) 
Possible 5 (3.75-5) 
Doable 4.5 (4-5) 
Easy to use 4 (3.75-5) 

Appropriateness  
Fitting 5 (4-5) 
Suitable 4.5 (3.75-5) 
Applicable 4.5 (4-5) 
Good Match 5 (3.75-5) 

Organizational Readiness  
Change Efficacy 4 (3-4.25) 
Change Commitment 4 (4-5) 

1 Scales include Acceptability of Intervention Measure, Feasibility of Implementation Measure, 
Intervention Appropriateness Measure, and Organizational Readiness for Implementing Change, 
respectively. 
2 Includes main measure and each sub-construct. 
3 Response options: 1 = completely disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = 
agree, 5 = completely agree. Results are presented by sub-construct with readiness scores 
calculated as a composite of all questions related to each sub-construct. 
 

In the feasibility assessment, the ‘easy-to-use’ sub-construct scored lowest which echoed 

concerns raised in both the formative evaluation and the summative evaluation (see 3.4.4 below 

for further discussion on barriers and facilitators) about COCM being complex, resource 

constraints, and logistical questions. In the appropriateness assessment, the ‘good match’ and 

‘suitable’ sub-constructs scored lowest which aligned with staff concerns about the focus of 

COCM on depression and OUD given the burden of other forms of severe mental illness and 
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substance use comorbidities. The lowest score on the organizational readiness assessment was 

for the question relating to the staff’s ability to keep track of COCM progress and this concern 

was re-affirmed during the qualitative interviews when staff members spoke about the 

importance of intra-team communication about tracking the status of patients in various steps of 

COCM. For example, as COCM implementation progressed, there was greater frequency of 

small team huddles between the BH CM and the patient’s case manager to discuss individual 

plans which improved the staff’s sense of being able to keep track of the program. 

3.4.2 Qualitative results interpreting the elements associated with cascade progression 

Here we present the findings from the qualitative strand of the study to interpret the 

quantitative results, starting with the explanatory elements associated with progression (or lack 

of) progression through the care cascade for patients with depression and/or OUD. 

3.4.2.1 Screening: clarity of services offered, need for reminders, and limited time with patients  

We elicited multiple elements that explained progression or lack of progression through 

the Max Clinic COCM care cascade. Staff members – either case managers and physicians 

during the targeted screening phase or all staff members during a later, staged universal 

screening phase – frequently mentioned either not remembering to complete the screening or de-

prioritized it when competing demands on their time. “Those were the two things: we would just 

forget or that we didn’t have the time [to do the screening].” (Staff) Periodic reminders were 

anecdotally helpful for staff and the switch to a staged universal screening did open up more 

opportunities for the screening to be done. For example, if a patient presented exclusively to visit 

the laboratory for a blood draw and to collect an incentive, they may not meet with either a case 

manager nor a physician but only a non-medical case manager. Regardless, the screening process 
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did contrast with the walk-in model of the clinic, which is structured around a patient’s goals and 

in turn, often results in shorter patient visits compared to other primary care settings.  

I think for some of the patients that just wanted their gift cards and to get out the door and 
then we’re like, “Oh, hey, I have this screening to go through with you.” It’s not the thing 
that they’re wanting to do because they just were not anticipating that. I don’t think 
anybody going into a care setting is anticipating that they’re going to be having this 
survey about their substance use and or depression and other things like that asked.” 
(Staff) 
 
Additionally, staff expressed confusion over what being referred to COCM would entail 

for their patients. For patients with depression, the BH CM was trained in Behavioral Activation 

as a brief, evidence-based psychotherapy intervention(135) and would assist with adjusting 

medication prescribed by the patient’s primary care provider. For patients with OUD, the BH 

CM manages and adjusts dosage of buprenorphine prescribed by the patient’s primary care 

provider. Yet for patients with depression, the BH CM often faced numerous barriers in the 

context of low-barrier care that made delivering COCM, especially psychotherapy, challenging. 

The lack of appointments and routine follow-up often resulted in long lapses between 

encounters, forcing the BH CM to focus the visit on checking-in with the patient. Patients in the 

care of the BH CM may visit the Max Clinic but decline to meet with the BH CM. Other times 

patients would present in crisis or with acute medical needs that took precedence. In response, 

the BH CM spent a greater portion of time doing outreach over text or phone to engage patients 

and de-emphasized providing Behavioral Activation or completing structured assessments as part 

of measurement-based care. These shifts in focus in part led to confusion among staff doing 

screening. “I’m doing this screening with patients and I just don’t know what to tell them about. 

‘Oh, you screened to meet with [the BH CM], what is she going to offer you?’ And I don’t know 

what to tell you.” (Staff) 



64 
 

 

During the initial targeted screening phase, case manager and physician knowledge of 

patients’ comorbidities played an important role in uptake of screening. On the one hand this 

extensive knowledge is a key facilitator for implementation (see section 3.4.4 below) and 

demonstrates a strong understanding of patient needs. This knowledge also may have 

importantly preserved resources and tempered any unrealistic expectations among patient with 

various comorbidities who may ultimately have screened ineligible. For example, patients on the 

schizophrenia spectrum would be ruled ineligible for COCM during the intake. Yet this 

knowledge also intersected with staff member concerns over the fit of COCM considering 

relevant comorbidities among the patient population (e.g., schizophrenia spectrum, 

methamphetamine use and/or methamphetamine-induced psychosis). Staff members expressed 

hesitancy to systematically screen patients in light of clear guidelines for all inclusion and 

exclusion criteria scenarios. For example, if a patient was known to have depression but also 

endorsed using methamphetamine and showed psychotic behaviors, staff members would 

express hesitancy over screening.  

I think [it] became clear, after we talked about it a couple times at staff meeting, was 
whether or not people qualified for the program. If they had other diagnoses that weren’t 
just depression or opioid use disorder. So, I think a lot of people who have either a poly-
substance use diagnosis or another primary psychiatric diagnosis, or who used meth, 
which is a lot of people didn’t necessarily qualify. (Staff) 

3.4.2.2 Referral and intake: patient complexity, staff buy-in, low-barrier constraints, and acute 

patient needs 

Staff buy-in, the complexity of patients, low-barrier care constraints, and acute patient 

needs more prominently affected the referral and intake levels of the care cascade. Max Clinic 

case managers (as well as non-case managers) had extensive experience providing BH and some 

were trained as licensed mental health clinical social workers and/or had experience with 

delivering brief evidence-based psychotherapy interventions. Yet their job classification and role 
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within the Max Clinic as a medical case-manager was more specific to medical care coordination 

and offering supportive assistance for wrap-around social services (e.g., finding stable housing). 

Getting medical case manager buy-in and adoption of COCM was tied up with their 

identification with the Max Clinic.    

I think that honestly it took the [medical case managers] a longer time to buy into the 
program and buy into the benefit of having their patients connected with [the BH CM]. 
And I think that was detrimental also, because again, I think goes back to this turf issue 
or something. “I can meet all of my patients, social and emotional needs” or the want to 
[say] “I have this covered”. (Staff) 
 

Despite this, there were only two patients from the care cascade who screened positive for one or 

both conditions, did not decline the intake, and were not referred. 

 Occasionally and depending on both the BH CM’s and patient’s availability, a patient 

who screened positive for depression and/or OUD could complete the intake for COCM the very 

same day. More frequently though the patient would return for the intake on a different visit to 

the Max Clinic. In between visits (which could span weeks or months), patients’ behavioral 

health and medical needs and priorities may have changed, they may have lost interest in 

COCM, or they may not have remembered being referred for COCM. This last reason was 

mentioned as a factor by one patient referred for depression but never followed-up for an intake 

despite the co-location of BH at the Max Clinic being a perceived facilitator to their engagement. 

“[On whether they recall being referred for an intake with the BH CM for COCM following a 

positive depression screen:] Not in the MAX Clinic… [On whether they’d prefer co-located BH 

at the Max Clinic over referral to an external provider:] Yeah, that would be easier and better…  

I would enjoy that very much so” (Patient, referred for depression but no intake).  



66 
 

 

In addition, there was a perception among staff members that COCM was not the highest 

priority to patients or that they may not have perceived immediate benefit (relative to addressing 

other needs).  

Because it’s the lowest priority, I think. Because [patients] have so many other competing 
priorities of housing, substance use, what have you. So, I think there wasn’t any 
immediate benefit to them or there wasn’t a perceived immediate benefit.” (Staff) 
 

This factor also speaks to the rationale foregrounding the decision to integrate BH services by 

adopting COCM at the Max Clinic which was that responding to a patient’s willingness to 

engage in BH care is time-sensitive and any delay in connecting them with a provider can lead to 

disengagement. At the start of COCM implementation, the BH CM was only present for 20 

hours a week at the clinic and there were anecdotal instances where the BH CM was not present 

to meet with interested patients. “… At first she wasn’t here that often. She was only here, I 

think it was, two days a week and then eventually it increased to three days. And I think the three 

days a week helped… [but five would’ve been better].” (Staff) Additionally, due to the walk-in 

nature of the clinic and the incentivized care delivery, patients may not have the expectation of 

seeing a BH CM during a visit. 

Yeah, I think maybe because of the drop in model. I think it’s more because of just the 
variety of needs that our patients come in with. If we were a traditional clinic, our 
patients would be coming in for an appointment. So, they know that they’d be seeing 
their medical provider and probably [would be] asked questions by the [medical assistant] 
or whoever… And I think our patients don't always come in with that expectation. So, I 
think that can definitely be part of it. (Staff) 
 
People would often come in just to get their incentives. And then [the BH CM] would be 
like, “Hey, do you want to meet with me?”… I mean, I don't go to the doctor every two 
weeks, but every time I went somewhere… somewhere I go regularly and my therapist 
jumped out and was like, “Hey, do you want to talk?” I feel like that might feel… maybe 
a little bit intrusive or you're just like, “no, not right now. I came in, I was expecting this 
to take 10 minutes.” (Staff) 
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3.4.2.3 Engagement: BH CM models the Max Clinic’s special culture and values 

For the patients who were engaged in COCM, the BH CM’s ability to deliver care 

consistent with the values that make the Max Clinic special was essential. By bringing BH in-

house at the Max Clinic – as opposed to a referral to a different provider – patients and staff 

expressed that the services were more accessible and welcoming. “[The BH CM] was lovely and 

we were great to have her. She had her way with patients and she was very good at what she 

did.” (Staff) Another staff member remarked similarly: “I think [the BH CM] was super 

approachable.” (Staff) 

Compared to, let's say you go somewhere for a psychiatrist appointment, it's the 
atmosphere and it's completely different because it's very... What's it called? White table, 
white wall doctor type situation. Whereas, the [Max Clinic BH CM] situation, it was very 
just one on one. So, I liked it.” (Patient, engaged, depression/OUD) 
 
Some engaged patients felt the BH CM’s support and the COCM program helped them to 

better adhere to taking HIV medications. 

I was really bad at taking my [HIV] meds. I just didn't really see a point to it. And with 
all of the [COCM] services you guys provide here, it made it really easy to start caring 
again… So, I'm undetectable now. (Patient, engaged, depression) 

 

3.4.3 Observed barriers and facilitators to implementing COCM at the Max Clinic 

We identified multiple barriers and facilitators to integrating care for depression and 

OUD via COCM at the Max Clinic for PWH. Here, we present our findings thematically and 

summarize the results of the deductive coding for determinants using CFIR in table 3.4 below 

relative to our findings from the formative evaluation. 
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Table 3.4 Observed determinants of implementing COCM in low-barrier HIV care 

CFIR 
Domain 

CFIR 
Construct 

CFIR Sub-
Construct 

Anticipated barriers/ 
facilitators at the Max 
Clinic 

Observed barriers/ 
facilitators at the Max 
Clinic 

   Patients Stakeholders Patients Stakeholders 
Intervention 
Characteristics 

Evidence 
Strength and 
Quality 

    Barrier/ 
Facilitator 

Relative 
Advantage 

 Facilitator Facilitator Facilitator Facilitator 

Adaptability   Facilitator  Facilitator 
Trialability     Facilitator 
Complexity  Barrier   Barrier 

Outer Setting Patient Needs & 
Resources 

 Barrier Barrier  Barrier 

Inner Setting Networks and 
Communication 

    Facilitator/ 
Barrier 

Culture  Facilitator/ 
Barrier 

 Facilitator Facilitator 

Implementation 
Climate 

Compatibility Facilitator/ 
Barrier 

  Facilitator/ 
Barrier 

Readiness for 
Implementation 

Available 
Resources 

Barrier  Facilitator Barrier 

Characteristics 
of Individuals 

Self-Efficacy     Barrier 
Individual 
Identification 
w/ Organization 

 Facilitator/ 
Barrier 

 Facilitator Facilitator 

Other Personal 
Attributes 

 Facilitator/ 
Barrier 

Facilitator/ 
Barrier 

Facilitator Facilitator 

Process Reflecting and 
Evaluating 

    Facilitator 

 

3.4.3.1 Staff hesitation around use of the PHQ-9 and the NIDA Quick Screen lay at the 

intersection of the culture of low-barrier care at the Max Clinic and existing familiarity 

with patient’s BH needs 

Unlike in many primary care settings, the Max Clinic does not utilize a medical assistant 

to accompany patients to examination rooms nor does the clinic ask patients to fill out health 

questionnaires prior to or upon arrival at the clinic. Typically, a non-medical case manager will 

accompany patients from the waiting area to the examination room, determine the patient’s goals 

for their visit, and initiate contact with case managers or physicians as needed to address those 
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goals. In this context and based on feedback during the small group consensus meetings during 

the formative evaluation, we decided to administer the assessments in the screening (as well as 

intake and during COCM care delivery visits) verbally. However, multiple staff members noted 

that “there's more of an emotional component when someone's asking you this [screener 

compared to the patient filling it out electronically or on paper]. I think it just hits differently.” 

(Staff)  

Measurement-based care is a core component of COCM, especially for patients with 

depression and so routinely completing the PHQ-9 as a marker of tracking progress is essential 

to implementation. Yet completing this and the other components of the standardized screening 

(as well as the intake and care delivery visits) felt at odds with the culture of the Max Clinic 

according to some staff members. 

A lot of the reason that people like the Max Clinic is it feels like a family… You come in, 
you feel like you know people. And then when you switch to a standardized 
questionnaire, it feels really impersonal. It doesn't feel good. It feels kind of like suddenly 
there's this wall between you and the other person and they don't know you at all. (Staff) 

 
Furthermore, Max Clinic staff members had extensive existing knowledge of their 

patient’s existing behavioral health needs. This knowledge precipitated the early-stage 

implementation adaptation to do a targeted screening led by case managers and physicians. But 

according to Max Clinic staff members, it also made the standardized screening components feel 

a bit redundant and insensitive.  

I had this [feeling] where there was a sense that we already knew a lot of these patients 
were depressed. It almost felt like turning the knife or something… “How often do you 
feel bad, feel like you're a failure to yourself and your family?” I mean, I don't know. 
That's the question that always sticks with me where I'm just like... when a lot of patients 
aren't in contact with their family. They don't even have a family or friends to feel bad 
about. It just felt like such... I don't know. (Staff) 
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When administering these standardized assessments in the context of existing knowledge and 

familiarity with the patient’s (often complex) socio-economic and personal histories, these tools 

came across to Max Clinic staff members as problematic or even potentially triggering (in a non-

traumatic way) to patients. These challenges speak to COCM’s compatibility within the existing 

Max Clinic workflows and culture.  

 In reviewing patient records, the PHQ-9 was almost universally completed while the 

NIDA Quick Screen was sometimes not, which some staff members attributed to it being more 

challenging to administer. “The NIDA felt almost harder to ask… I felt people were more 

reticent to disclose [substance use compared to] the PHQ-9.” (Staff) Another possible 

explanation is because staff members were generally already aware of the substances endorsed 

by patients and therefore chose not to administer the NIDA Quick Screen due to the knowledge 

that the screening would not lead to an available intervention if they did not endorse using 

opioids. 

In a way, I get why we put [the NIDA Quick Screen] on there with all the different 
substances. It's good information to get and it kind of warms people up to the opioid 
question. But it also felt like “why are we asking these questions about other substances 
we're not treating [since] we're not offering interventions specifically for the other ones.” 
(Staff) 

 

Another reason may have been confusion over the screening process and whether or not to 

complete the NIDA Quick Screen if they anticipated that the patient participant was only 

interested in care for depression or if they were only expected to advance through the depression 

cascade.  

 Some staff commented that their ability to properly phrase and introduce the standardized 

assessments, especially the PHQ-9 led to more patient willingness to be screened. 
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I didn't really set it up too much. I just said, "I'm going to ask [you some] questions. Do 
you have five minutes of your time you can give me?" And when I asked it that way, they 
said "Yes," but when I [told] them that I'm going to do a screening questionnaire on 
depression, then it was like, "No, I don't have time…" Then I got more screening 
questions done. (Staff) 

 

During the formative evaluation, some staff members highlighted the importance of how to 

frame and present COCM with a focus on improving the program’s reach and this quote speaks 

about this. Although the Max Clinic staff have training in and are familiar with the use of such 

assessments, our multi-component implementation strategy (see Table 3.1 above) focused 

exclusively on training the BH CM on use of assessments including the PHQ-9 and not the Max 

Clinic staff members in general.  

3.4.3.2 Time and physical resource constraints were not as bad as anticipated by stakeholders, 

though they were still perceived to negatively impact COCM’s feasibility  

During the formative evaluation, staff members identified multiple resource-related 

constraints, such as room availability and short patient visits, that affected organizational 

readiness to implement COCM. Room availability was mentioned prominently given that the 

Max Clinic only has three patient examination rooms and due to the unpredictable patient flow 

associated with the walk-in model, the clinic experiences patient backlogs when numerous 

patients arrive at the same time. The Max Clinic staff members observed that screenings, intakes, 

and COCM care delivery visits could sometimes last longer than other patient visits. When these 

lengthy visits occurred during busy hours, they could exacerbate patient backlogs. 

That became an issue a number of times where [the BH CM would] be doing an intake 
with somebody. And I think the intakes took a half an hour or something like that, where 
we would just be slammed out front and she'd be in one of the patient rooms and it would 
be this like, "Okay, so those are the times we need you to not be in one of the three Max 
[Clinic] rooms.” (Staff) 
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 The observed length of screenings was also a factor that may have affected staff member 

uptake and buy-in of the program. In particular, the very first screening done after the program 

started took over 90 minutes to complete. The medical case manager recalled that each question 

led the patient into a larger, emotionally-charged conversation and they had trouble redirecting 

the patient back to the screening questions while also responding in an empathic way.  

There was a worry that [a very long screening] would happen again and that, once again, 
it could take 10 minutes [or] it could take 90 minutes… I think that was a big worry for 
people, especially when there was a lot going on in the clinic, which often there was. 
(Staff) 

 

Unintentionally, this instance may have set the tone for staff member hesitancy to complete 

screenings during particularly busy times.  

That said, this perception of availability was not universally shared by all patients. The 

engaged patients in general found that the BH CM was readily available. “[There was] never a 

time where I came [to the Max Clinic] where she wasn't available… so I'd say that her 

availability was awesome.” (Patient, engaged, depression) We captured in the REDCap database 

and in the BH CM’s programmatic records the number of visits that patients made to the Max 

Clinic but during which they did not meet with the BH CM. Among patients who were referred 

(n=42), there were 11 patients with recorded visits where they attempted to meet with the BH 

CM but she was unavailable (e.g., she did not work that day or was seeing another patient), but 

no such visits among patients who completed an intake (n=27). Among referred patients there 

were four patients with recorded visits who declined to meet with the BH CM who was 

available, but no such visits among patients who completed an intake.  
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3.4.3.3 BH CM self-efficacy in delivering Behavioral Activation was low, but concerns arose if 

it was the best choice of psychotherapy for low-barrier HIV care 

During the preparation phase, the research team decided to adopt Behavioral Activation 

as an evidence-based psychotherapy to be used in conjunction with COCM. As part of the multi-

component implementation strategy, the BH CM received training in Behavioral Activation 

during 1:1 skill building sessions with research team members. But quickly after the program 

entered the implementation phase and when presented with patients in the context of low-barrier 

care delivery, the BH CM’s confidence to deliver Behavioral Activation dissipated. 

I had this training in Behavioral Activation and that was good. But then we actually 
started the program and it was like, "Oh, well, Behavioral Activation really isn't going to 
work that well because it's very systematic..." I didn't feel very confident in my skills 
doing that. I felt like I had to adhere very strictly. (Staff) 

 
Like the other staff comments about the standardized nature of administering the PHQ-9 

and other assessments, the BH CM found the systematic nature of Behavioral Activation as they 

learned it in their training to sit at odds with the way low-barrier care at the Max Clinic was 

delivered.  

With most people, [I] never really got even started [with Behavioral Activation] because 
it's like you'd have the intake and then you wouldn't see [the patient] for a month… “I'm 
not going to jump right into it because I feel like we need to use this time to catch up. 
What's been going on in your life in the past month?" Then [the patient] only ha[s] 15 
minutes to meet [with the BH CM]… A lot of times they're going through a crisis, and it 
just felt like a mismatch to [do Behavioral Activation]... I felt like I needed to do mostly 
supportive counseling, like listening, and empathetic listening, and validation, and that 
kind of stuff. It just felt weird to then try to turn it to, "Well, what are some pleasant 
activities you can do this week? Can you take a walk three times a week?” (Staff)  
 

This was due to the gap between patient visits to the Max Clinic (due to its walk-in nature), the 

limited number of visits patients would have with the BH CM, and the complex medical and BH 

needs that patients present to the clinic with.  
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Relatedly, another adaptation to a core component of COCM that arose in response to the 

BH CM’s self-efficacy to deliver Behavioral Activation in conjunction with the brief patient 

visits, and staff experiences using the PHQ-9 was to relax use of the PHQ-9 for patients with 

depression during each visit with the BH CM. Like the adaptation to the screening, this 

represented an adaptation to a core component of COCM (measurement-based care), but was 

deemed necessary by the BH CM in conjunction with the Principal Investigator. 

3.4.3.4 Modeling the Max Clinic’s culture facilitated the BH CM’s engagement with patients 

 
Max Clinic patients who interacted with the BH CM, especially those at the engaged step 

who had either in-person COCM care delivery visits or phone and text conversations, frequently 

cited the BH CM’s warmth, availability, and approachability. These qualities were both 

mentioned in contrast to other BH services and providers through which they have previously 

received care and they were in sync with the culture of care delivery at the Max Clinic, which 

they appreciated and valued. 

 
[The BH CM] was excellent. She provided really good [care]... I thought the service was 
great because it wasn't just a psychiatrist that just prescribed me stuff and told me to get 
out, basically. It was somebody that was there for me to talk to about everything. 
Actually, I think she was the first person I told everything that was going on with me 
openly and honestly, and it was really great having her. (Patient, engaged, depression) 
 
I don't normally talk to people about that, but I felt really comfortable whereas I was able 
to get really vulnerable and discuss stuff like that with [the BH CM]… Trusting 
someone's hard [in and of] itself, so the fact that I was able to trust her, [that] was 
extremely helpful. (Patient, engaged, OUD) 
 

Staff concurred and echoed these reflections. “[The BH CM] was lovely and we were great to 

have her. She had her way with patients and she was very good at what she did.” (Staff) These 

traits highlighted the importance of how patients felt welcomed, valued, and listened to. 
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3.4.4 Factors associated with sustaining and scaling COCM for low-barrier HIV care 

The patient participants at the engaged step of the care cascade expressed their 

enthusiasm for the Max Clinic to continue offering COCM based on the positive experience they 

had receiving care from the BH CM on-site at the Max Clinic. However, to sustain COCM at the 

Max Clinic a new BH CM would need to be hired due to turnover at the position. Patients 

responded to the question about sustainability in the context of knowing there would need to be a 

new BH CM and these patients located their enthusiasm within the context of the positive 

relationship they had with the previous BH CM. On whether or not the Max Clinic should 

sustain COCM, one patient remarked “Sure. I would definitely, definitely take a look at it and 

engage in it and see how it works for me.” (Patient, engaged, depression/OUD) Another patient 

responded to the question about sustainment of COCM as follows: “Yeah [it should be sustained, 

but] I think it would be interesting to see how it would differ from person to person [different BH 

CMs], and if it would be the same or different.” (Patient, engaged, depression) Thus, identifying 

a BH CM for the next phase of implementation who re-affirms these qualities will be important  

Overall, there was a range of responses among staff members as to the question of 

whether COCM should be maintained at the Max Clinic. Some staff members were very 

enthusiastic: 

Definitely, 100 percent… I think it helped some people tremendously, but I think there 
was an element… that it helped [a lot more] to some degree… I'd like to see how the 
program [runs] over a longer period of time, how it engages patients because you might 
see that kind of flux of retention over time especially as someone got more familiar with 
the patients and more familiar with the team. (Staff) 
 

Another staff member was not supportive about sustaining the program, primarily grounding 

their rationale in COCM’s fit given the burden of other severe mental health comorbidities and 
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substance use disorders which were exclusionary criteria for participation and thus tempered 

COCM’s reach. 

No, I don't think we should [sustain COCM]. I don't think it reached enough people to be 
effective. I also think it just caused more headaches in terms of implementation and 
engagement and striving for engagement. And I don't think it engaged that many people. 
And sure, it helped a couple people here and there, but I don't think COCM is going to 
help the Max Clinic patients engage [in] mental healthcare. [Instead,] I think honestly, 
just having a mental health practitioner here who is able to do things in a less restrictive 
way… and someone who can be here full time as well. (Staff) 

 

Other staff were supportive of sustaining COCM if certain adaptations like expanding the 

inclusion criteria for more comorbidities were made to further improve its contextual fit. Several 

staff expressed a common theme around COCM needing to adapt to serve patients with 

additional comorbidities. 

I think we probably should continue [COCM] and just expand it [to cover more 
comorbidities like schizophrenia] and accept that we don't have a strong evidence base. 
So what?... It does seem plausible to me that if we brought additional resources to bear 
from people who are more knowledgeable, even if it's imperfect and there's no trial to 
support it, that it would still be worth giving a shot… I think that what we need is, as 
close as we can come to it is comprehensive psychiatric services in the clinic. (Staff) 

 

Additional suggested adaptations included: increasing the BH CM’s availability to full-time; 

making the screening process less-time intensive, more streamlined, and accessible to patients 

who could not attend in-person; and having a BH CM with more training and experience 

providing mental healthcare, including more training in a wider array of (brief) evidence-based 

psychotherapy interventions. Multiple staff members hoped that the next BH CM could be in the 

role for a longer time so that they could establish better rapport with patients and in turn see if 

more patients would engage more.  

We weren't able to have more patients integrated with her… because it took so long, just 
the whole process for [the BH CM] to get to the point where she was seeing a patient 
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consistently or talking to them consistently, it just took so long to get there. So by the 
time we were able to see that effect for a few of the patients that she was able to connect 
with, she only had a couple of months left. (Staff) 
 
Staff members recalled that intra-team communication about patient involvement in 

COCM was initially slow during the early implementation phase when the BH CM was adjusting 

to clinical workflows. But intra-team communication improved once the BH CM started having 

1:1 huddles with case managers and other team members to collaborate on individual patient 

treatment plans.  

[There was a patient who] at one point had come in having really severe suicidal ideation 
and had a plan in place, just all the things lined up. And [the BH CM and the case 
manager] partnered together in terms of assessing that situation, making a plan, following 
through with that plan. And I just thought it was really beautiful how the two of them 
supported each other and supported [the patient] through that. I think [the BH CM] did 
this later on, but I think this… [having the BH CM] meet with the [case managers], 
especially after she had a session with [a patient]… [It] would be helpful to [have] started 
[doing this] earlier. (Staff) 

 

Multiple staff members discussed the importance of keeping up and improving upon these forms 

of communication to sustain COCM.  

I appreciated having [the PI and research team members] and sometimes [the BH CM] 
join our staff meetings so that they could give updates about how things are going with 
COCM…  So, I think that would be one thing that could be done to roll that in so that 
we're all aware and reminded that this is something that's ongoing and open to patients. 
(Staff) 
 

Thus, such forms of communication would continue sensitizing staff to the program and would 

serve to improve collaboration. 

 

3.5 DISCUSSION 

In this mixed methods study evaluating the acceptability and feasibility of integrating 

care for depression and OUD via COCM into low-barrier HIV care at the Max Clinic, we 
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observed that 36% of eligible patients were screened, 24% were referred, 15% completed an 

intake, and 9% progressed to the engaged step of the care cascade. We identified that the 

elements explaining progression through these respective steps included: for screening, a lack of 

clarity among staff about COCM services offered, the need for reminders, and limited staff time 

during busy periods at the clinic; for referral, the complexity of patient behavioral health needs 

and low staff buy-in; for intake, the constraints of low-barrier care and the acute needs of 

patients; and for engagement, the BH CM modeling the Max Clinic’s unique culture and values. 

While stakeholders considered COCM acceptable and feasible to implement according to the 

quantitative results, our interpretive qualitative results show that this was in the context two 

adaptations to core intervention component (i.e., adapting the proactive and systematic screening 

to a targeted and then a staged screening, and adapting the measurement-based care component 

for patients with depression) designed to improve COCM's contextual fit and in response to 

multiple barriers to implementation across different CFIR domains. These barriers included the 

BH CM’s low self-efficacy to deliver Behavioral Activation, the complexity of COCM, and 

limited availability of the BH CM. 

Although our care cascade lacked subsequent steps around individual patient outcomes, 

our results of patient progression through cascade steps for those with depression compare 

favorably to other studies. Cholera and colleagues constructed a care cascade for PWH and 

depression from the Centers for AIDS Research Network of Integrated Clinical Systems’ 

observational cohort and observed that among those with an indication for depression, 43% 

received antidepressants.(121) Similarly, in their construction of a cross-sectional depression 

care cascade among PWH using combined estimates from the HIV/AIDS Treatment Adherence, 

Health Outcomes, and Cost Study (136) and the National Comorbidity Study Replication,(137) 
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Pence and colleagues estimate that 40% of those clinically diagnosed with depression (Bayesian 

credible interval 30-50%) are being treated at all.(138) Here, we observed that 42% of patients 

who screened positive for depression and 67% of patients completing an intake for depression 

care through COCM were engaged in care.  

To our knowledge, there is only a single empirical study – the ongoing prospective cohort 

associated with the AIDS Care Cohort to Evaluate Exposure to Survival Services (ACCESS) in 

Vancouver, Canada – documenting a care cascade for PWH who have OUD.(139) The study 

compares patient progression through an HIV care cascade comparing patients on opioid agonist 

therapy to those not on opioid agonist therapy.(139) In their cohort, 80% of PWH who endorsed 

using opioids daily at study baseline and who had at least one study visit during the enrollment 

period were on opioid agonist therapy(139) whereas we observed only a single engaged OUD 

patient from among seven who endorsed using opioids (14%). It’s important to contextualize the 

relatively high percentage of patients engaged in opioid agonist therapy in Vancouver due to the 

expansion of heroin assistance therapy via the North American Opiate Medication 

Initiative.(140, 141) 

The biggest single drop in the care cascade was at the screening step where only 36% of  

patient participants from the pre-screening step were screened. COCM screening (proactive and 

systematic screening is a core intervention component) was adapted to improve contextual fit 

following the formative evaluation. The first adaptation was a targeted screening by case 

managers and physicians based on the patient’s anticipated eligibility for COCM and was 

enacted at the start of COCM implementation in May 2021. The second adaptation was a staged 

universal screening by all Max Clinic staff members that was enacted in September 2022.  
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Whereas most of the parts of the multi-component implementation strategy focused 

heavily on training the BH CM in delivering COCM, there was less intentional emphasis placed 

on maintaining and supporting high quality intra-team communication during ongoing 

implementation. As mentioned previously in 3.4.2 and 3.4.4.2, staff buy-in particularly among 

the case managers was low and multiple staff commented that improved communication would 

be critical for sustaining COCM at the Max Clinic. These themes underscore the importance of 

trust in implementing COCM, which is increasingly coming into focus as an important factor in 

implementation science.(142)  

Relational strategies – defined by Metz et al. as “strategies undertaken to build trust 

through strengthening the quality, mutuality, and reciprocity of interactions among team 

members and implementation stakeholders” – can be harnessed as a tools for improving intra-

team communication as an intermediate to improving trust.(142) Considering the feedback we 

received and the lessons learned from implementing COCM at the Max Clinic, an adjunct to the 

AIMS Center multi-component strategy could include three relational strategies: protocolizing 

routine bi-directional communication between the BH CM and other staff members to further 

align around patient plans and promote feedback loops; co-learning during the BH CM training 

period and at critical inflection points associated with care delivery to promote cooperation and 

pool shared learnings related to the patient’s care; and foregrounding BH CM training in 

empathy-driven exchanges that value the extensive BH experience and knowledge among all 

Max Clinic staff members.(142-145) Here, we use Lewis’ approach to specifying a proposed 

causal pathway for such a multi-component, relational trust-building strategy as shown below in 

Figure 3.3. Importantly, we propose that such a strategy could unlock a more supportive and 

collaborative environment towards increasing interpersonal communication and ultimately 
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achieving greater service penetration as an implementation outcome, where COCM is further 

integrated within the Max Clinic and a greater percentage of eligible patients at each step of the 

care cascade receive services.(91, 146) 

  

 

 

Figure 3.3 A proposed multi-component relational trust-building implementation strategy 
  

Critically this strategy assumes two important moderators: the degree with which staff 

members will value having a greater sense of intra-team collaboration and that they will have 

dedicated resources to carry out such collaboration, specifically time resources. This moderator 

is critical due to the unpredictable patient-flow associated with the walk-in clinic (yet is no less 

relevant during busy clinic times with patient backlogs) and presumes that the BH CM’s 

availability will coincide with other staff member availability. This strategy also assumes two 
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important preconditions: that staff members will be open and willing to share, and that patients 

prioritize receiving BH as part of COCM. 

 Our qualitative findings helped contextualize the staff members’ qualifications on the 

acceptability and feasibility of implementing COCM at the Max Clinic. Specifically, staff 

concerns around COCM’s fit given its focus on depression and OUD in the context of patient 

populations where 76% of patients endorsed using methamphetamine and 25% had a 

schizophrenia spectrum or other psychotic disorder diagnosis. Among the 112 patients not 

screened, 83 (74%) endorsed using methamphetamine and 32 (29%) had a schizophrenia 

spectrum or other psychotic disorder diagnosis. In the context of the COCM evidence base, 

schizophrenia spectrum and psychotic disorders (including substance-induced psychosis of 

which approximately 40% of methamphetamine users experience)(147, 148) are almost always 

exclusionary criteria(13, 89) due in part to the compatibility of these conditions with two core 

components of COCM: measurement-based care and both the availability and feasibility to 

deliver evidence-based psychotherapy in primary care settings. Measurement-based care is a core 

COCM component(44) but it’s incorporation in the use of treating schizophrenia spectrum and 

psychotic disorders is complicated by the lack of valid, self-reported assessments due to the 

patient having limited awareness of the symptoms they’re experiencing(149, 150) and the 

psychometric assessments for schizophrenia spectrum and psychotic disorders are complex and 

multidimensional, making their use in primary care settings unfeasible and challenging.(151, 

152) Cognitive behavioral therapy (CBT) is often recommended as the evidence-based 

psychotherapy of choice for patients with schizophrenia spectrum and psychotic disorders,(153) 

but the recommendation for standardized CBT is 12 to 20 sessions over a four to six month 

period, which is challenging to administer in primary care settings.(154) There is also no 
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evidence comparing a brief form of CBT with six to ten sessions in under four months.(155) 

There are only two randomized controlled trials evaluating COCM for severe mental illness 

including schizophrenia spectrum and psychotic disorders(156, 157) and the overall evidence 

base for its effectiveness is low.(158) Reconciling these limitations, iteratively adapting COCM 

to improve its contextual fit at the Max Clinic, and clearly communicating decisions in 

protocolized ways will be essential to sustaining COCM.  

 Our findings compare favorably with the findings from implementing COCM for 

depression in three Veterans Administration Health System HIV clinics.(73) Recognizing that 

PWH and depression and/or OUD may be doubly (or triply) stigmatized, they may thus face 

additional barriers to accessing care. In this context, we both found that a BH program co-located 

within the primary care setting that’s managed by a task-shifted CM can meet patients where 

they are.(99) But unlike the providers in the Veterans Administration COCM implementations, 

Max Clinic COCM providers did not demonstrate a lack of self-confidence around diagnosis and 

treatment of mental illness, express concerns about drug-drug interactions, or cite competing 

priorities that limited their ability to engage with the BH CM.(76) 

 Our findings also corroborate COCM implementation experiences in other low-resource 

settings in the US. In our feasibility assessment, the ease-of-use sub-construct scored the lowest 

which aligned with qualitative feedback about confusion over multiple elements of the program. 

Similarly, an under-resourced primary care clinic serving post-Hurricane Katrina New Orleans 

implementing COCM for depression and found that COCM was overly complex and not easy to 

use.(81) At a Federally Qualified Healthcare Center in downtown Miami that implemented 

COCM for depression for a patient population that was disproportionately experienced housing 

instability, researchers found that the multifaceted socio-economic needs and positions of 
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patients led to low patient engagement and follow-up.(75) However, our experiences differ from 

other implementations of COCM for OUD, which emphasized less-efficacious perceptions of 

buprenorphine and a lack of physicians being wavered to prescribe buprenorphine.(35, 37, 38, 

40) 

3.5.1 Limitations 

Our study has several important limitations that warrant consideration. In this pilot trial 

evaluating the acceptability and feasibility of integrating care for depression and OUD into low-

barrier HIV care at the Max Clinic, COCM was implemented as standard-of-care and thus there 

was no comparison group. Despite the initial programmatic intention to collect – consistent with 

measurement-based care as a core component of COCM – patient clinical outcomes (e.g., PHQ-9 

scores for patients with depression, self-reported opioid use, and COWS scores for patients with 

OUD) during each care delivery visit to assess COCM’s preliminary effectiveness, these data 

were not routinely collected considering that the BH CM focused heavily on working to engage 

patients. Thus we were unable to characterize individual outcome steps such the number starting 

(or adjusting) a medication and/or psychotherapy, the number with 50% improvements in 

symptom severity, or the number achieving remission.(121) The individual care trajectories of 

Max Clinic patients participating in COCM are very diverse and these trajectories exist at the 

intersection of both proximal factors related to the delivery of BH services as part of a complex 

intervention being layered upon a dynamic healthcare delivery environment, as well as the 

upstream factors such as the social determinants of health. Thus, this care cascade represents a 

reductionistic view of these care trajectories. Pre-screening diagnoses and endorsements of 

substance use were captured in June 2020, representing a cross-section that preceded the COCM 

enrollment period by 11 months and so there may have been important changes that occurred 
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during that period. There may also be a general social desirability bias that is often associated 

with reporting substance use. Furthermore, fentanyl use was not captured in the chart review and 

so we are unaware of its use among patients. We also note the small sample size (n=8) for the 

implementation outcome assessments given the single study site. 

For the qualitative strand of this study, administrative requirements meant that the RAs 

were required to perform all patient participant interviews on-site at the Max Clinic or at the 

Sexual Health Clinic in a patient examination room. As a result, patient participant responses 

may be influenced by their environment and by the power produced in that clinical setting. This 

could manifest – despite affirmations of confidentiality during the informed consent process – in 

patient reluctance to speak negatively about care delivery. Due to time constraints, we were 

unable to use multiple coders for the deductive and inductive coding processes, thus potentially 

limiting the validity of the findings. 

Lastly, it is important to contextualize these results within the ongoing COVID-19 

pandemic. A recent systematic literature review has indicated the overall decreased level of 

engagement among PWH during the COVID-19 pandemic.(159) However, some Ryan White 

providers have anecdotally noted reductions in “no show” appointments and improved access 

compared to pre-pandemic times.(160) One study observed no changes in rates of viral 

suppression among unstably housed individuals in low-barrier care comparing pre-pandemic to 

pandemic times.(161) 

 

3.6 CONCLUSION 

In this sequential explanatory mixed methods evaluation of implementing COCM in a 

low-barrier HIV setting for depression and OUD, we observed that 36% of patients were 
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screened, 24% were referred, 15% completed an intake, and 9% progressed to the engaged step 

of the care cascade. The explanatory elements associated with progression through these 

respective steps included: for screening, confusion among stakeholders about COCM, staff 

forgetfulness to do the screening, and brief patient visits hindered staff members’ ability to 

complete screenings; for referral, poor staff buy-in and the complexity of patient BH needs; for 

intake, the limited time, space, and human resources associated with low-barrier care as well as 

patients with acute medical and socio-economic needs; and for engagement, the BH CM 

successfully exemplified the Max Clinic’s unique culture and values. Our findings indicate that 

while COCM was acceptable and feasible to implement at the Max Clinic, it was only so in the 

context of multiple observed barriers to implementation and key adaptations to the proactive and 

systematic screening and measurement-based care core components of COCM. Our findings 

suggest that implementation strategies for COCM in low-barrier HIV care should extend beyond 

training-focused approaches to increase intra-team communication and collaboration in order to 

sustain COCM.  
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Chapter 4. A MEDIATION ANALYSIS EVALUATING SELF-STIGMA 

ON DIABETES OUTCOMES AMONG PEOPLE WITH COMORBID 

DEPRESSION IN 4 URBAN INDIAN CITIES: A SECONDARY 

ANALYSIS FROM THE INDEPENDENT TRIAL FOR THE 

COLLABORATIVE CARE MODEL 

4.1 ABSTRACT 

Introduction: Fifteen percent of India’s adult population lives with a common mental disorder, 

yet pervasive self-stigma hinders the uptake and reach of behavioral healthcare services. 

Research has suggested that integrated care models, where multiple illnesses can be treated in the 

same setting, may provide a pathway to smooth uptake of treatment. The Collaborative Care 

Model, an evidence-based integrated care model, has shown promise to improve access to 

evidence-based treatment for depression in India, including for people with comorbid chronic 

conditions like diabetes. Yet it remains unclear what impact the Collaborative Care Model has on 

self-stigma for people with depression and comorbid diabetes and if changes in self-stigma 

predict improvements in diabetes outcomes through the mechanism of treating depression. 

Methods: Using secondary data from the INDEPENDENT trial where depression care was 

integrated into four urban diabetes clinics via the Collaborative Care Model, we evaluate whether 

change in self-stigma on diabetes outcomes is mediated by depressive symptoms. We also 

longitudinally analyze self-stigma scores, comparing participants receiving care via the 

Collaborative Care Model to those receiving enhanced standard-of-care using a linear mixed 

effects model.  
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Results: Change in self-stigma scores over 12 months did not predict diabetes outcomes (HbA1c) 

at 12 months (total effect; β=-0.0535; 95%CI: -0.163 – 0.125; p=0.0807). Depression symptoms 

did not mediate the relationship between change in self-stigma scores over 12 months on 

diabetes outcomes at 12 months (HBA1c -0.0535%; 95% CI: -0.00316 – -0.133, p=0.129). Self-

stigma scores did not differ longitudinally comparing Collaborative Care Model participants to 

enhanced standard-of-care participants (Self-Stigma Scale for Chronic Illness-4 Item score: 

0.00997; 95% CI: -0.00134 – 0.0213, p=0.0840).  

Conclusion: Our study was narrow in scope, and thus, to understand the role of stigma more fully 

in integrated care models, we recommend further research exploring the role of stigma including 

the development of culturally grounded self-stigma scales. 

4.2 INTRODUCTION 

More than 1 in 7 Indian adults live with a common mental disorder according to the 2016 

National Mental Health Survey.(162) Among those with a common mental disorder, only 5-25% 

have access to care and only 4% receive evidence-based care.(162) Those with chronic 

comorbidities are at an additional risk of receiving poor quality care due to the fragmentation 

associated with multiple care providers. Compared to the general population, people with 

diabetes are twice as likely to experience mental illness, including depression.(163, 164) 

Addressing stigma is key to overcoming the barriers to closing access gaps for people 

with comorbid depression and diabetes. Whereas negative attitudes and beliefs held by a 

community or group about a disease or condition that’s devalued may lead to stigmatization, the 

process of internalizing those attitudes and beliefs by a person living with that disease results in 

self-stigma. Importantly, these negative attitudes and beliefs can be reinforced by healthcare 

providers.(25, 26) Self-stigma can lead to or exacerbate common mental disorders like 
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depression and anxiety.(24) Further, self-stigmatization often limits engagement with care and 

uptake of treatment.(27-31) 

Integrated behavioral healthcare (BH) interventions, which bring specialty BH into 

primary care settings, represent options to increase access to BH.(15) Considering that visiting a 

specialist BH provider in India can lead to or exacerbate the stereotyping, prejudice, and 

discrimination associated with a stigmatized condition, integrated BH interventions are one 

potential pathway to reducing self-stigma.(16, 17, 165) The Collaborative Care Model (COCM) 

is an example an integrated BH intervention that holds promise for addressing stigma, while 

improving access to evidence-based BH.  

In the MANAS trial in Goa, Patel and colleagues demonstrated that a stepped version of 

COCM (patients are allocated to increasingly resource-intensive interventions depending on 

progression of their clinical outcomes) led to a 30% decrease in prevalence of common mental 

disorders after 12 months and COCM participants, relative to the comparison group, were 1.22 

times more likely to have recovered at six months (56, 57) COCM has also been implemented 

with success among people with comorbid depression and diabetes in India as demonstrated by 

Srinivasan and colleagues in the HOPE trial. They observed that, compared to comparison 

clinics, COCM participants in rural clinics in Karnataka with depression and other comorbid 

non-communicable diseases (hypertension, diabetes, or ischemic heart disease) showed 

significant reductions in depression symptom severity at three, six, and 12 months.(58) Yet 

despite its growing evidence base in India and in the context of improving outcomes for people 

with diabetes and comorbid depression, it remains unclear whether or not COCM leads to 

improvements in self-stigma over time and if changes in self-stigma predict these patient health 

outcomes.  
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Here, we evaluate the effect of changes in self-stigma on diabetes outcomes as mediated 

by depressive symptoms in the context of the INDEPENDENT trial implementing COCM at 

four urban diabetes clinics in India. We hypothesize that depressive symptoms will partially 

mediate the effect of change in self-stigma on diabetes outcomes. We will also longitudinally 

analyze self-stigma over time comparing participants assigned to COCM versus enhanced 

standard-of-care.   

 

4.3 METHODS 

4.3.1 Data sources and participants 

We used secondary data collected during the INDEPENDENT trial (ClinicalTrials.gov 

Identifier: NCT02022111) for integrating care for depression among adult participants with 

diabetes via COCM. The full study protocol(166) and primary trial results(167) have been 

previously published elsewhere. In this pragmatic trial, patients at four urban diabetes clinic sites 

(public hospital in Delhi or private clinics in Chennai, Visakhapatnam, and Bengaluru) were 

individually randomized to receive either 12 months of enhanced standard care or COCM and 

then passively followed up to 36 months. To be eligible, participants must have been 35 years of 

age at the time of enrollment (enrollment continued over 14 months beginning in March 2015), 

had a confirmed type II diabetes diagnosis, and had at least one poorly controlled 

cardiometabolic parameter (hemoglobin A1c (HbA1c) ≥8%, systolic blood pressure (SBP) ≥ 140 

mmHG, or low-density lipoprotein (LDL) cholesterol ≥ 130 mg/dl as documented in a medical 

chart review. Eligible participants were screened for depression using the PHQ-9 and those with 

scores of 10 or above, indicating moderate to severe depression, were invited to participate. 

Participants were excluded based on the following criteria from the chart review: alcohol or 
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substance use disorders; cognitive disorder; bipolar, schizophrenia spectrum, or psychotic 

disorders; kidney failure; or cardiovascular disease including any myocardial infarction, unstable 

angina, or stroke within the past 12 months. The final study-related data collection at 24 months 

was completed in July 2018. The INDEPENDENT trial had 80% power, at an α significance 

level of 0.05, to detect a 15% absolute risk difference in the primary outcome – the between-

group difference in the unadjusted percentage of patients at 24 months that had at least 50% 

improvement in 20 item Symptom Checklist Depression Scale scores and one of the following: 

at least a 0.5 percentage point (ppt) reduction in HBA1c, a five mmHG reduction in SB, or at 

least 10 mg/dl reduction in LDL cholesterol – based on a sample size of 360 participants across 

three sites. A fourth study site was added later following enrollment concerns and the sample 

size was revised to 400. 

 

4.3.2 Measures 

Self-stigma was assessed using the 4-item Stigma Scale for Chronic Illness (SSCI-4; see 

Appendix C), a brief, non-illness specific instrument resulting from iterations over the previously 

developed 24-item and 8-item stigma scales.(24, 168) The SSCI-4 was chosen for brevity, and 

researchers had completed a non-Western cultural adaptation in a previous study.(169) However, 

local adaptation across the 4 clinical sites which are heterogenous with respect to language, 

religion, and other demographic factors was not completed. The SSCI-4 assesses four sub-

constructs: social avoidance, blame, feeling left out, and embarrassment. The SSCI-4 prompts 

participants to self-report stigma using a five item Likert scale rating. These scores are then 

summed for an overall self-stigma score on a scale from 4-20. The scale also includes a prompt 

for participants to consider their most stigmatizing condition while completing items (depression 
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or diabetes). The 4-item scale at baseline (Cronbach’s alpha = .839) demonstrated good internal 

consistency. 

 Depressive symptoms were assessed using the PHQ-9 (see Appendix C) while HbA1c 

levels were measured via blood draw and laboratory analysis. The PHQ-9 was validated within 

the Indian diabetes context.(170) While depressive symptoms and HbA1c were measured at all 

study-related interactions over the course of this longitudinal trial (baseline, six months, 12 

months, 18 months, 24 months, and 36 months), self-stigma was measured only at baseline, 12 

months, 24 months, and 36 months). Multiple demographic variables were collected at baseline 

including age, sex, monthly household income in Indian Rupees (INRs), and level of educational 

attainment.  

4.3.3 Data Analysis 

Our approach was guided by Baron and Kenny’s single mediation analysis steps, which 

sequentially evaluate the effect of the predictor of interest, change in stigma (SSCI-4 scores) 

over 12 months, on the outcome of diabetes (HBA1c levels) at 12 months (total effect); the effect 

of stigma on the mediator, depressive symptoms (PHQ-9) at 12 months; and the effect of change 

in stigma on diabetes accounting for depressive symptoms (direct effect) as shown in Figure 4.1 

below.(171) The average causal mediation effects (or indirect effect) is the total effect minus the 

direct effect.(171) To determine the statistical significance and generate robust confidence 

intervals, we use a bootstrapping method with 1000 simulations as described by Preacher and 

Hayes.(172) 
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Figure 4.1 Path model diagram of proposed mediation analysis 
 

We also conducted a longitudinal analysis comparing self-stigma over time by 

intervention assignment. We used a linear mixed effects model, which included a random 

intercept, to account for correlation within individuals over time. To account for variation in 

depressive symptoms and diabetes scores at baseline, we used an ANCOVA approach to adjust 

for these starting scores by adding them as fixed effects accordingly.(173) Although these data 

originated in a trial, we adjusted for the following covariates in a sensitivity analysis: age, sex, 

monthly household income, and level of educational attainment.(174)       

For both the mediation and longitudinal analyses, we analyzed the data for patterns of 

missingness and found that over 6% of individuals had missing SSCI-4 scores in a pattern 

consistent with drop-out. As a result, we assumed a missing at random missingness model and  

chose to multiply impute the missing data given the availability of covariates in the data.(175) 

We used an expectation-maximation bootstrap algorithm based on a multivariate normal 

distribution to generate 30 imputed datasets for which the analyses were run followed by pooling 

of results.(176) In addition to SSCI-4 scores, the following variables were also multiply imputed 

due to missingness: stigmatized condition; level of educational attainment; HBA1c levels at 12, 

24, and 36 months; and PHQ-9 scores at 12, 24, and 36 months. 

We performed all analyses using R Statistical Software version 4.2.2.(177) We used the 

following packages: tidyverse v1.3.2, table1 v1.4.2, Amelia v1.8.1, lattice v0.20-45, mice 
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v3.15.0, VIM v.6.2.2, mediation v4.5.0, nlme v3.1-160, mitools v2.4, broom.mixed v0.2.9.4,  

mitml v.0.4-4, and psych v2.2.9). Our annotated code is available in Appendix D. 

 

4.4 RESULTS 

Four hundred and four participants consented and were randomized to receive either 

COCM or enhanced standard-of-care. Participants across the COCM and enhanced standard-of-

care groups were comparable at baseline as participants on average as shown in Table 4.1 below: 

were female (59%), 52.7 years old, had completed secondary school (51%), had a mean monthly 

income between 10,000-20,000 INRs (29%), indicated that diabetes was their most stigmatized 

condition (84%), had moderate depressive symptom severity (PHQ-9 score of 13), and an HBA1c 

level of 9.1%. 

Table 4.1 Descriptive characteristics of study sample 
 Control 

(N=208) 
Intervention 

(N=196) 
Overall 
(N=404) 

Sex 
   

Male 76 (36.5%) 89 (45.4%) 165 (40.8%) 

Female 132 (63.5%) 107 (54.6%) 239 (59.2%) 

Age    

30- 39 years 14 (6.7%) 15 (7.7%) 29 (7.2%) 

40-49 years 56 (26.9%) 58 (29.6%) 114 (28.2%) 

50-59 years 82 (39.4%) 79 (40.3%) 161 (39.9%) 

60 years or older 56 (26.9%) 44 (22.4%) 100 (24.8%) 

Level of educational attainment    

Less than primary school 20 (9.6%) 19 (9.7%) 39 (9.7%) 

Primary school 30 (14.4%) 35 (17.9%) 65 (16.1%) 

Secondary school 108 (51.9%) 99 (50.5%) 207 (51.2%) 

Post-secondary school 48 (23.1%) 43 (21.9%) 91 (22.5%) 

Missing 2 (1.0%) 0 (0%) 2 (0.5%) 

Average monthly household income (INRs)    

<3,000INRs 4 (1.9%) 6 (3.1%) 10 (2.5%) 

3-10,000INRs 62 (29.8%) 49 (25.0%) 111 (27.5%) 
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4.4.1 Mediation analysis  

In the unadjusted analysis (see Table 4.2), for patients with a 1 unit drop in self-stigma 

scores over 12 months, HBA1c levels were 0.0600% lower (total effect; 95% CI: -0.00644-

0.131%, p>.05). Similarly, we found no statistically significant differences when accounting for 

depressive symptoms as a mediator, (direct effect; β=0.0535, 95% CI: -0.163 - 0.125, p>.05) and 

the difference in the total effect minus the direct effect (average causal mediation effect; 

β=0.00652, 95% CI: -0.00229 - 0.0193, p>.05). Thus, this direct effect estimate confirms that a 

 Control 
(N=208) 

Intervention 
(N=196) 

Overall 
(N=404) 

10,000-20,000INRs 60 (28.8%) 57 (29.1%) 117 (29.0%) 

20,000-30,000INRs 39 (18.8%) 36 (18.4%) 75 (18.6%) 

30,000-40,000INRs 12 (5.8%) 12 (6.1%) 24 (5.9%) 

40,000-50,000INRs 11 (5.3%) 13 (6.6%) 24 (5.9%) 

>50,000INRs 20 (9.6%) 23 (11.7%) 43 (10.6%) 

Stigmatized condition    

Depression 27 (13.0%) 17 (8.7%) 44 (10.9%) 

Diabetes 173 (83.2%) 168 (85.7%) 341 (84.4%) 

Missing 8 (3.8%) 11 (5.6%) 19 (4.7%) 

Self-Stigma score at baseline (SSCI; range: 4-20)    

Median [Min, Max] 4 [4, 17] 4 [4, 15] 4 [4, 17] 

Missing 5 (2.4%) 3 (1.5%) 8 (2.0%) 

Change in Self-Stigma score (SSCI; range: -16 - +16)    

Median [Min, Max] 0 [-13, 7] 0 [-10, 5] 0 [-13, 7] 

Missing 12 (5.8%) 14 (7.1%) 26 (6.4%) 

Depression at baseline (PHQ9; range: 0-27)    

Median [Min, Max] 13 [10, 21] 13 [10, 22] 13 [10, 22] 

Depression at endline (PHQ9; range: 0-27)    

Median [Min, Max] 7 [0, 22] 4 [0, 21] 5 [0, 22] 

Missing 6 (2.9%) 4 (2.0%) 10 (2.5%) 

Diabetes at baseline (A1c)    

Median [Min, Max] 8.70 [5.60, 15.0] 9.10 [5.80, 15.2] 8.90 [5.60, 15.2] 

Diabetes at endline (A1c)    

Median [Min, Max] 8.20 [4.40, 14.3] 7.80 [0, 13.9] 8.00 [0, 14.3] 

Missing 6 (2.9%) 4 (2.0%) 10 (2.5%) 



96 
 

 

change in self-stigma did not have an effect on diabetes outcomes through depressive symptoms 

as a mediator.    

 

Table 4.2 Unadjusted total effect, direct effect, average causal mediated effect, and proportion 
mediated 
Effects on diabetes after 12 
months 

Point 
estimates 

Confidence 
interval 

p-value1 

Average causal mediated effect 0.00652 -0.00229 – 0.0193 0.162 
Average direct effect 0.0535 -0.0163 – 0.125 0.129 
Total effect 0.0600 -0.00744 – 0.131 0.0807 
Proportion mediated 0.111 -0.377 – 0.998 0.231 

1All p-values calculated using bootstrapping 
 

We also conducted a sensitivity analysis to adjust for the covariates of age, sex, monthly 

household income, and level of educational attainment (see table 4.3). In the adjusted analysis, 

while holding all other covariates constant, for patients with a 1 unit drop in self-stigma scores 

over 12 months, HBA1c levels were 0.0636% lower (total effect; 95% CI: -0.00455 - 0.132%, 

p>.05). We also found no statistically significant differences when accounting for depressive 

symptoms as a mediator, (direct effect; β=0.0568, 95% CI: -0.00131 - 0.126, p>.05) and the 

difference in the total effect minus the direct effect (average causal mediation effect; β=0.00636, 

95% CI: -0.000995 - 0.0191, p>.05). Thus, this estimate confirms that a change in self-stigma 

did not have an effect on diabetes outcomes through depressive symptoms as a mediator even 

after adjusting for co-variates.    

Table 4.3 Adjusted total effect, direct effect, average causal mediated effect, and proportion 
mediation 
Adjusted effects on diabetes 
after 12 months1 

Point 
estimates 

Confidence 
interval 

p-value2 

Average causal mediated effect 0.00636 -0.000995 – 0.0191 0.120 
Average direct effect 0.0568 -0.0131 – 0.126 0.112 
Total effect 0.0632 -0.00455 – 0.132 0.0669 
Proportion mediated 0.103 -0.286 – 0.930 0.231 

1Effects adjusted for age, sex, monthly household income, and level of educational attainment. 
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2All p-values calculated using bootstrapping 
 

4.4.2 Longitudinal analysis  

At baseline, individuals assigned to the enhanced standard-of-care had an average SSCI-4 

score of 4.80, which was 0.304 points higher (95% CI: 0.0558 – 0.552; p<.001) than the 

individuals assigned to COCM. Holding all other covariates constant, SSCI-4 scores decreased 

on average by 0.0271 points over a 12 month time period (95% CI: -0.0353 – -0.0189; p <.001); 

decreased on average by 0.400 points as the mean level of educational attainment rose from 

primary to secondary school (95% CI: -0.685 – -0.115; p<.01); decreased on average by 0.541 

points as the mean level of educational attainment rose from secondary to post-secondary school 

(95% CI: -0.887 – -0.195; p<.01); and increased on average by 0.102 points for a 1% increase in 

HBA1c levels at baseline (95% CI: 0.0570 – 0.146; p<.001). However, SSCI-4 scores did not 

differ longitudinally over time COCM to enhanced standard-of-care as the COCM groups SSCI-

4 score increased on average by 0.00997 points for each 12-month period (95% CI: -0.00134 – 

0.0213, p=0.0846). No other covariates were associated with a statistically significant change in 

SSCI-4 scores (see Table 4.4 below for full results).  

Table 4.4 Predictors of self-stigma scores longitudinally 
Predictors Point estimates Confidence interval p-value 
Intercept 4.80 3.69 – 5.91 <.001 
Collaborative Care Model -0.304 -0.552 – -0.0558 0.0164 
Time -0.0271 -0.0353 – -0.0189 <.001 
Age 0.000573 -0.0105 – 0.00936 0.910 
Sex (Female) 0.0254 -0.149 – 0.200 0.775 
Monthly household income    

3-10,000INRs -0.337 -0.911 – 0.236 0.248 
20-20,000INRs -0.398 -0.964 – 0.169 0.168 
20-30,000INRs -0.413 -1.00 – 0.174 0.168 
30-40,000INRs -0.362 -1.02 – 0.297 0.281 
40-50,000INRs -0.253 -0.845 – 0.339 0.402 
>50,000INRs -0.0822 -0.410 – 0.246 0.623 

Level of educational attainment    
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Primary school -0.0822 -0.410 – 0.246 0.623 
Secondary school -0.400 -0.685 - -0.115 <.01 
Post-secondary school -0.541 -0.887 - -0.195 <.01 

PHQ-9 scores at baseline -0.00344 -0.0373 – 0.0304 0.842 
HBA1c levels at baseline 0.102 0.0570 – 0.146 <.001 
Collaborative Care Model * time 0.00997 -0.00134 – 0.0213 0.0846 

 

4.5 DISCUSSION 

We found that there was no total effect of change in self-stigma over 12 months on 

diabetes outcomes at 12 months and that depressive symptom severity at 12 months was not a 

mediator. We also found that compared to the enhanced standard-of-care participants, self-

stigma for COCM participants increased over time, contrary to what we anticipated. However, 

this relationship was not statistically significant nor was the magnitude of change in self-stigma 

scores longitudinally – among participants who on average at baseline indicated experiencing 

almost no self-stigma – large enough to demonstrate any noticeable clinical change. Considering 

that baseline self-stigma values were low, our results suggest that the reach of mental healthcare 

services at these urban diabetes clinics may have been low with respect to individuals 

experiencing self-stigma. 

Our study results contribute to a rich and expanding literature at the intersection of 

stigma, mental illness, and diabetes in India by adding, to our knowledge, the first empirical 

estimate examining self-stigma in the context of an integrated BH intervention for people with 

comorbid depression and type II diabetes. Although beyond the scope of this study,(166) other 

interventions addressing stigma have focused more on raising community awareness or 

knowledge about mental illness with the goal of reducing stigmatizing behaviors as a prevention 

strategy for internalized self-stigma. Armstrong and colleagues observed modest reductions in 

stigmatizing attitudes towards people with common mental disorders among allied community 
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health workers serving in Bengaluru Rural District in Karnataka, following a health literacy 

training intervention.(178) Similarly, Mindlis and colleagues observed lower stigma levels 

following an educational intervention targeting six villages in rural Vadodara District in 

Gujarat.(179) In both cases, like COCM here, stigma reduction was a secondary outcome of 

interest. Like COCM, the bundled intervention used in the Systematic Medical Appraisal 

Referral and Treatment Mental Health Project in West Godavari District of Andhra Pradesh also 

featured task-shifting care (leveraging Accredited Social Health Activists), but also combined a 

public, multi-component anti-stigma campaign.(180, 181) Researchers observed a score 

improvement in stigma perceptions related to healthcare seeking using the Barriers to Access to 

Care Evaluation: Treatment Stigma subscale in their pre-post analysis.(180) Other research 

studies have focused on the critical role that healthcare workers play in stigmatizing these 

conditions.(29) These findings highlight the importance of a multi-pronged approach to reducing 

stigma that incorporates community-level prevention efforts and healthcare worker sensitization 

programs, and underscores future strategies with which to augment COCM and other integrated 

BH interventions that focus on healthcare service delivery in the face of stigma.(182) 

Whereas the four sub-constructs measured in the SSCI-4 – avoidance, blame, feeling left 

out, and embarrassment – are central to self-stigma in the context of mental illness in settings in 

the Global North,(24, 168) their transferability to settings in India warrants further investigation. 

In their qualitative thematic analysis exploring community level notions of stigma in Kerala, 

researchers found that while the construct of self-stigma could partially explain the lived 

experiences of people with mental illness, there were other locally relevant notions.(183) These 

included the impairment of marriage prospects as a result of mental illness; the duality of family, 
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friends, and/or community members as either supporters and/or as antagonists; and the role of 

the collective (family, community, or other) in producing and upholding stigma.(183)  

Furthermore, these notions of stigma intersect with gender, caste, and religion (among 

other factors) to generate new dimensions of stigma. One example highlighting such 

intersections is the story of an Indian graduate student, Aditi, who endured the persistent and 

nagging question “लोग क्या कह�गे?” (Hindi: log kya kahenge? English: what will people say?) 

following the dissolution of an abusive marriage and the lasting trauma she suffered.(184) Here, 

Aditi’s experience is shaped both by gender, stereotypical notions of marriage in India, and 

familial support where despite her coming forward to her family about the abuse she experienced 

and her subsequent mental health needs, she is ultimately blamed by her family for her marriage 

dissolving, dissuaded from further mental healthcare seeking, and isolated with the intention of 

further shielding her family from the collective and communal stigma they face.(184) Aditi’s 

experience, as well as the broader dimensions of stigma shown as shown in the literature, 

highlight the limitations of the SSCI-4 as an instrument; the need for culturally-grounded, valid 

and reliable instruments to capture multi-dimensional stigma; and the opportunities for further 

research into the role of mental healthcare service interventions like COCM on stigma in India. 

4.5.1 Limitations 

Our study has several important limitations that warrant consideration. An assumption in 

our proposed pathway was that depression would be the most stigmatizing condition. Yet 341 

participants (84%) indicated that diabetes was their most stigmatized condition. During the 

formative evaluation, staff participants identified patients would be reluctant to disclose their 

mental illness, which could be indicative of the high percentage of participants choosing 
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diabetes.(185) Research staff members also anecdotally observed in this study that participants 

may have reflexively selected ‘diabetes’ given that they were at a diabetes clinic during the study 

procedures. If diabetes is truly the most stigmatized condition in the sample, then the 

introduction of a new non-physician care coordinator providing mental healthcare may not 

address their stigma as much as we hypothesized. Further, the narrow target of our analysis was 

whether or not depression treatment mediated the pathway. A different mediator, such as the 

number of visits completed with a care coordinator, may have been a better choice to investigate 

pathways. Using a different model where the predictor and mediator are swapped (with 

depression predicting diabetes as mediated by self-stigma) might be more appropriate to explore 

a pathway where depression leads to self-stigma. In addition, the researchers in the primary trial 

were unable to collect caste data, which represents a missed opportunity to examine 

intersectional stigma. Furthermore, SSCI-4 scores were collected only at yearly intervals in this 

longitudinal study (unlike PHQ-9 and HBA1c scores which were collected every six months), 

which hindered the ability to examine predictor, mediator, and outcome scores with more 

temporal sensitivity. Lastly, participants with moderate to severe depression symptom severity 

were recruited and in the context of the risk of regression to the mean,(54, 186) our analysis 

(which looks at depression symptom severity at 12 months cross-sectionally) may be looking at 

attenuated effects. 

There are three potential sources of bias in mediation analyses like this which can risk 

resulting in incorrect interpretations and invalid inference. These include collider stratification 

bias (mediator-outcome confounding), mediator-outcome confounding affected by the predictor, 

and exposure-mediator interactions.(187) Collider stratification bias is particularly relevant if 

there are unknown or unmeasured confounders on the mediator and outcome, thus inducing a 
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spurious effect between the mediator and predictor.(187, 188) While the trial design balanced the 

distribution of known confounders at baseline to reduce selection bias, there remains a risk of an 

unmeasured confounder with respect to change in self-stigma as a predictor in this secondary 

mediation analysis. 

4.6 CONCLUSION 

Our study findings show that the effect of change in self-stigma on diabetes outcomes are 

not mediated by depressive symptoms in the context of COCM implementation at four urban 

diabetes clinics in India. Self-stigma scores longitudinally did not significantly differ comparing 

participants who received COCM to those who received enhanced standard-of-care. However, 

given the narrow scope of our study and the local and plural notions of stigma in India, we 

recommend further research on the use of culturally grounded instruments to assess self-stigma. 

While integrated care delivery models like COCM hold promise to improve health outcomes, our 

findings suggest that embedding additional and multi-level stigma-reduction interventions, 

including those operating at the community and healthcare systems levels, may be needed to 

reduce self-stigma. 
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Chapter 5. CONCLUSION 

As the burden of substance use disorders and common mental disorders continue to rise 

globally, healthcare systems need to adapt to improve the reach of evidence-based BH services. 

The integration of BH into primary care settings has increasingly been recognized as a best 

practice for achieving high quality outcomes and improving access, yet uptake of integrated BH 

interventions remains slow. COCM is a key evidence-based, integrated BH intervention that 

when scaled, can address this gap yet key delivery questions remain. What are the determinants 

of implementing COCM for depression and OUD among PWH, especially in low-barrier HIV 

care settings designed for the ‘hardest-to-reach’ patients? How acceptable and feasible is it to 

implement COCM in low-barrier HIV care and what kinds of implementation strategies are 

necessary to sustain implementation? Does COCM lead to improvements in self-stigma over 

time and what is the role of self-stigma among people with depression and chronic disease 

comorbidities? 

We conducted a qualitative formative evaluation of integrating care for depression and 

OUD via COCM for PWH in a low-barrier HIV clinic in Seattle, Washington. Patients and 

stakeholders were receptive to COCM and perceived it as a moderately appropriate intervention, 

but available resource constraints, practical concerns about COCM’s contextual fit with low-

barrier HIV care, and COCM’s fit given the burden of complex comorbidities and acute 

socioeconomic needs at the low-barrier HIV clinic diminished enthusiasm.  

Using a sequential explanatory (QUANT>qual) mixed methods evaluation, we evaluated 

the acceptability and feasibility of implementing COCM for depression and OUD at a low-

barrier HIV clinic in Seattle, Washington. Of the 175 eligible patients, 36% of were screened, 

24% were referred, 15% completed an intake, and 9% progressed to the engaged step of the care 
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cascade. The most salient factors corresponding to progression through these steps were, 

respectively: a lack of clarity about COCM services according to staff members, staff not 

remembering to complete screenings, and limited available time in clinic with patients reduced 

screenings; low staff buy-in and patient complexity restricted referrals; the constraints of low-

barrier care along with needing to prioritize addressing acute patient needs limited intakes; and 

the BH CM’s modeling of the clinic’s culture and values enabled engagement among patients. 

Although participants found COCM to be acceptable and feasible to implement, it was only in 

the context of key adaptations to core intervention components and multiple barriers to 

implementation.  

We conducted a mediation analysis to evaluate the effect of change in self-stigma scores 

over 12 months on diabetes outcomes at 12 months as mediated by depressive symptoms at 12 

months in the context of COCM implementation in 4 urban clinics in India serving patients with 

comorbid type II diabetes and depression. We also examined self-stigma scores longitudinally 

comparing COCM participants to enhanced standard-of-care participants.  

We observed no significant total effect of change in self-stigma scores over 12 months on 

diabetes outcomes at 12 months (HBA1c -0.0600%; 95% CI: -0.00644 – -0.131, p>.05) and no 

statistically significant effect after accounting for depressive symptoms as a mediator (direct 

effect; β=0.0535, 95% CI: -0.163 - 0.125, p>.05). We observed no difference between COCM 

and enhanced standard-of-care participants longitudinally (Self-Stigma Scale for Chronic Illness-

4 Item score: 0.00997; 95% CI: -0.00134 – 0.0213, p=0.0840). Given the null findings that 

resulted from a narrow research question, we advocate for additional research on the role of 

stigma in integrated BH interventions and on the development of culturally grounded stigma 

scales for the local and plural notions of stigma in India. 



105 
 

 

 

 

BIBLIOGRAPHY 

1. Institute of Medicine. Improving the Quality of Health Care for Mental and Substance-
Use Conditions. Washington, DC: The National Academies Press; 2006. 528 p. 
2. Vos T, Lim SS, Abbafati C, Abbas KM, Abbasi M, Abbasifard M, et al. Global burden of 
369 diseases and injuries in 204 countries and territories, 1990-2019: a systematic analysis for 
the Global Burden of Disease Study 2019. Lancet. 2020;396(10258):1204-22. 
3. Substance Abuse and Mental Health Services Administration. Key substance use and 
mental health indicators in the United States: Results from the 2019 National Survey on Drug 
Use and Health Rockville, MD: Substance Abuse and Mental Health Services Administration; 
2020. 
4. Centers for Disease Control and Prevention. Estimated HIV incidence and prevalence in 
the United States, 2014–2018. HIV Surveillance Supplemental Report. 2020;25(1). 
5. Centers for Disease Control and Prevention. Monitoring selected national HIV prevention 
and care objectives by using HIV surveillance data—United States and 6 dependent areas, 2019. 
HIV Surveillance Supplemental Report. 2021;26(2). 
6. Pilowsky DJ, Wu L-T, Burchett B, Blazer DG, Ling W. Depressive Symptoms, 
Substance Use, and HIV-Related High-Risk Behaviors Among Opioid-Dependent Individuals: 
Results From the Clinical Trials Network. Substance Use & Misuse. 2011;46(14):1716-25. 
7. Centers for Disease Control and Prevention. HIV Infection Risk, Prevention, and Testing 
Behaviors Among Men Who Have Sex With Men—National HIV Behavioral Surveillance, 23 
U.S. Cities, 2017. HIV Surveillance Special Report. 2017;22. 
8. Centers for Disease Control and Prevention. HIV Infection Risk, Prevention, and Testing 
Behaviors among Persons Who Inject Drugs—National HIV Behavioral Surveillance: Injection 
Drug Use, 23 U.S. Cities, 2018. HIV Surveillance Special Report. 2020;24. 
9. Centers for Disease Control and Prevention. HIV Infection, Risk, Prevention, and Testing 
Behaviors Among Heterosexually Active Adults at Increased Risk for HIV Infection—National 
HIV Behavioral Surveillance, 23 U.S. Cities, 2019. HIV Surveillance Special Report. 2021;26. 
10. Riley ED, Neilands TB, Moore K, Cohen J, Bangsberg DR, Havlir D. Social, Structural 
and Behavioral Determinants of Overall Health Status in a Cohort of Homeless and Unstably 
Housed HIV-Infected Men. PloS One. 2012;7(4):e35207. 
11. Dombrowski JC, Galagan SR, Ramchandani M, Dhanireddy S, Harrington RD, Moore A, 
et al. HIV Care for Patients With Complex Needs: A Controlled Evaluation of a Walk-In, 
Incentivized Care Model. Open Forum Infectious Diseases. 2019;6(7). 
12. Dombrowski JC, Ramchandani M, Dhanireddy S, Harrington RD, Moore A, Golden MR. 
The Max Clinic: Medical Care Designed to Engage the Hardest-to-Reach Persons Living with 
HIV in Seattle and King County, Washington. AIDS Patient Care and STDs. 2018;32(4):149-56. 
13. Woltmann E, Grogan-Kaylor A, Perron B, Georges H, Kilbourne AM, Bauer MS. 
Comparative Effectiveness of Collaborative Chronic Care Models for Mental Health Conditions 



106 
 

 

Across Primary, Specialty, and Behavioral Health Care Settings: Systematic Review and Meta-
Analysis. American Journal of Psychiatry. 2012;169(8):790-804. 
14. Archer J, Bower P, Gilbody S, Lovell K, Richards D, Gask L, et al. Collaborative care for 
depression and anxiety problems. Cochrane Database of Systematic Reviews. 2012(10). 
15. Dickinson WP. Strategies to Support the Integration of Behavioral Health and Primary 
Care: What Have We Learned Thus Far? The Journal of the American Board of Family 
Medicine. 2015;28(Supplement 1):S102. 
16. Raguram R, Raghu TM, Vounatsou P, Weiss MG. Schizophrenia and the Cultural 
Epidemiology of Stigma in Bangalore, India. The Journal of Nervous and Mental Disease. 
2004;192(11):734-44. 
17. Ell K, Katon W, Xie B, Lee P-J, Kapetanovic S, Guterman J, et al. Collaborative care 
management of major depression among low-income, predominantly Hispanic subjects with 
diabetes: a randomized controlled trial. Diabetes Care. 2010:706-13. 
18. Katon WJ, Lin EHB, Von Korff M, Ciechanowski P, Ludman EJ, Young B, et al. 
Collaborative Care for Patients with Depression and Chronic Illnesses. N Engl J Med. 
2010;363(27):2611-20. 
19. World Health Organization. mhGAP Intervention Guide for mental, neurological and 
substance use disorders in non-specialized health settings: version 2.0. Geneva2016 2016. 
20. Lewin ME, Baxter RJ. America’s Health Care Safety Net: Revisiting The 2000 IOM 
Report. Health Aff. 2007;26(5):1490-4. 
21. Robinson PJ, Strosahl KD. Behavioral Health Consultation and Primary Care: Lessons 
Learned. Journal of Clinical Psychology in Medical Settings. 2009;16(1):58-71. 
22. Watson AC, Corrigan P, Larson JE, Sells M. Self-Stigma in People With Mental Illness. 
Schizophr Bull. 2007;33(6):1312-8. 
23. Phelan SM, Salinas M, Pankey T, Cummings G, Allen J-SP, Waniger A, et al. Patient and 
Health Care Professional Perspectives on Stigma in Integrated Behavioral Health: Barriers and 
Recommendations. The Annals of Family Medicine. 2023;21(Suppl 2):S56. 
24. Rüsch N, Angermeyer MC, Corrigan PW. Mental illness stigma: Concepts, 
consequences, and initiatives to reduce stigma. European Psychiatry. 2005;20(8):529-39. 
25. Patel V, Saxena S, Lund C, Thornicroft G, Baingana F, Bolton P, et al. The Lancet 
Commission on global mental health and sustainable development. Lancet. 
2018;392(10157):1553-98. 
26. Henderson C, Noblett J, Parke H, Clement S, Caffrey A, Gale-Grant O, et al. Mental 
health-related stigma in health care and mental health-care settings. Lancet Psychiatry. 
2014;1(6):467-82. 
27. Uebel K, Guise A, Georgeu D, Colvin C, Lewin S. Integrating HIV care into nurse-led 
primary health care services in South Africa: a synthesis of three linked qualitative studies. BMC 
Heath Serv Res. 2013;13(1):171. 
28. World Health Organization, United Nations Population Fund, International Planned 
Parenthood Federation, University of California SF. Sexual and reproductive health and HIV: 
linkages : evidence review and recommendations Geneva, Switzerland: World Health 
Organization; 2009 [Available from: https://apps.who.int/iris/handle/10665/70029. 
29. World Health Organization, World Organization of National Colleges, Academies, and 
Academic Associations of General Practitioners/Family Physicians. Integrating mental health 
into primary care: a global perspective. Singapore: World Health Organization,; 2008. 

https://apps.who.int/iris/handle/10665/70029


107 
 

 

30. Odeny TA, Penner J, Lewis-Kulzer J, Leslie HH, Shade SB, Adero W, et al. Integration 
of HIV Care with Primary Health Care Services: Effect on Patient Satisfaction and Stigma in 
Rural Kenya. AIDS Research and Treatment. 2013;2013:485715. 
31. Topp SM, Chipukuma JM, Giganti M, Mwango LK, Chiko LM, Tambatamba-Chapula 
B, et al. Strengthening Health Systems at Facility-Level: Feasibility of Integrating Antiretroviral 
Therapy into Primary Health Care Services in Lusaka, Zambia. PloS One. 2010;5(7):e11522. 
32. Shim R, Rust G. Primary Care, Behavioral Health, and Public Health: Partners in 
Reducing Mental Health Stigma. Am J Public Health. 2013;103(5):774-6. 
33. Corrigan P. How stigma interferes with mental health care. American Psychologist. 
2004;59:614-25. 
34. Gallo JJ, Zubritsky C, Maxwell J, Nazar M, Bogner HR, Quijano LM, et al. Primary Care 
Clinicians Evaluate Integrated and Referral Models of Behavioral Health Care For Older Adults: 
Results From a Multisite Effectiveness Trial (PRISM-E). The Annals of Family Medicine. 
2004;2(4):305. 
35. LaBelle CT, Han SC, Bergeron A, Samet JH. Office-Based Opioid Treatment with 
Buprenorphine (OBOT-B): Statewide Implementation of the Massachusetts Collaborative Care 
Model in Community Health Centers. J Subst Abuse Treat. 2016;60:6-13. 
36. Alford DP, LaBelle CT, Kretsch N, Bergeron A, Winter M, Botticelli M, et al. 
Collaborative Care of Opioid-Addicted Patients in Primary Care Using Buprenorphine: Five-
Year Experience. Arch Intern Med. 2011;171(5):425-31. 
37. Brackett CD, Duncan M, Wagner JF, Fineberg L, Kraft S. Multidisciplinary treatment of 
opioid use disorder in primary care using the collaborative care model. Subst Abus. 
2022;43(1):240-4. 
38. Ober AJ, Watkins KE, Hunter SB, Ewing B, Lamp K, Lind M, et al. Assessing and 
improving organizational readiness to implement substance use disorder treatment in primary 
care: findings from the SUMMIT study. BMC Fam Pract. 2017;18(1):107. 
39. Blanco C, Volkow ND. Management of opioid use disorder in the USA: present status 
and future directions. Lancet. 2019;393(10182):1760-72. 
40. Becker WC, Mattocks KM, Frank JW, Bair MJ, Jankowski RL, Kerns RD, et al. Mixed 
methods formative evaluation of a collaborative care program to decrease risky opioid 
prescribing and increase non-pharmacologic approaches to pain management. Addictive 
behaviors. 2018;86:138-45. 
41. Unützer J, Katon W, Callahan CM, Williams J, John W., Hunkeler E, Harpole L, et al. 
Collaborative Care Management of Late-Life Depression in the Primary Care Setting: A 
Randomized Controlled Trial. JAMA. 2002;288(22):2836-45. 
42. Gilbody S, Bower P, Fletcher J, Richards D, Sutton AJ. Collaborative Care for 
Depression: A Cumulative Meta-analysis and Review of Longer-term Outcomes. Arch Intern 
Med. 2006;166(21):2314-21. 
43. Watkins KE, Ober AJ, Lamp K, Lind M, Setodji C, Osilla KC, et al. Collaborative Care 
for Opioid and Alcohol Use Disorders in Primary Care: The SUMMIT Randomized Clinical 
Trial. JAMA Internal Medicine. 2017;177(10):1480-8. 
44. Emma E. McGinty, Ph.D., M.S. , and, Gail L. Daumit, M.D., M.H.S. Integrating Mental 
Health and Addiction Treatment Into General Medical Care: The Role of Policy. Psychiatr Serv. 
2020;71(11):1163-9. 



108 
 

 

45. Pyne JM, Fortney JC, Curran GM, Tripathi S, Atkinson JH, Kilbourne AM, et al. 
Effectiveness of Collaborative Care for Depression in Human Immunodeficiency Virus Clinics. 
Arch Intern Med. 2011;171(1):23-31. 
46. Grote NK, Katon WJ, Russo JE, Lohr MJ, Curran M, Galvin E, et al. Collaborative Care 
for Perinatal Depression in Socioeconomically Disadvantaged Women: A Randomized Trial. 
Depress Anxiety. 2015;32(11):821-34. 
47. Isabel T. Lagomasino, Megan Dwight-Johnson, Jennifer M. Green, Lingqi Tang, Lily 
Zhang, Naihua Duan, et al. Effectiveness of Collaborative Care for Depression in Public-Sector 
Primary Care Clinics Serving Latinos. Psychiatr Serv. 2017;68(4):353-9. 
48. Powers DM, Bowen DJ, Arao RF, Vredevoogd M, Russo J, Grover T, et al. Rural Clinics 
Implementing Collaborative Care for Low-Income Patients Can Achieve Comparable or Better 
Depression Outcomes. Families, Systems & Health. 2020;38:242+. 
49. Farooq S. Collaborative care for depression: a literature review and a model for 
implementation in developing countries. Int Health. 2013;5(1):24-8. 
50. Bolton P, Bass J, Neugebauer R, Verdeli H, Clougherty KF, Wickramaratne P, et al. 
Group interpersonal psychotherapy for depression in rural Uganda: a randomized controlled trial. 
JAMA. 2003;289(23):3117-24. 
51. Bolton P, Bass J, Betancourt T, Speelman L, Onyango G, Clougherty KF, et al. 
Interventions for depression symptoms among adolescent survivors of war and displacement in 
northern Uganda: a randomized controlled trial. JAMA. 2007;298(5):519-27. 
52. Ngo VK, Weiss B, Lam T, Dang T, Nguyen T, Nguyen MH. The Vietnam 
Multicomponent Collaborative Care for Depression Program: Development of Depression Care 
for Low- and Middle-Income Nations. Journal of cognitive psychotherapy. 2014;28(3):156-67. 
53. Abas M, Bowers T, Manda E, Cooper S, Machando D, Verhey R, et al. 'Opening up the 
mind': problem-solving therapy delivered by female lay health workers to improve access to 
evidence-based care for depression and other common mental disorders through the Friendship 
Bench Project in Zimbabwe. International journal of mental health systems. 2016;10:39. 
54. Petersen I, Fairall L, Bhana A, Kathree T, Selohilwe O, Brooke-Sumner C, et al. 
Integrating mental health into chronic care in South Africa: the development of a district mental 
healthcare plan. Br J Psychiatry. 2016;208 Suppl 56(Suppl 56):s29-39. 
55. Li LW, Xue J, Conwell Y, Yang Q, Chen S. Implementing collaborative care for older 
people with comorbid hypertension and depression in rural China. International psychogeriatrics. 
2020;32(12):1457-65. 
56. Patel V, Weiss HA, Chowdhary N, Naik S, Pednekar S, Chatterjee S, et al. Lay health 
worker led intervention for depressive and anxiety disorders in India: impact on clinical and 
disability outcomes over 12 months. Br J Psychiatry. 2011;199(6):459-66. 
57. Patel V. Effectiveness of an intervention led by lay health counsellors for depressive and 
anxiety disorders in primary care in Goa, India (MANAS): a cluster randomised controlled trial. 
Lancet. 2010;376. 
58. Srinivasan K, Heylen E, Johnson Pradeep R, Mony PK, Ekstrand ML. Collaborative care 
compared to enhanced standard treatment of depression with co-morbid medical conditions 
among patients from rural South India: a cluster randomized controlled trial (HOPE Study). 
BMC Psychiatry. 2022;22(1):394. 
59. Rimal P, Choudhury N, Agrawal P, Basnet M, Bohara B, Citrin D, et al. Collaborative 
care model for depression in rural Nepal: a mixed-methods implementation research study. BMJ 
Open. 2021;11(8):e048481. 



109 
 

 

60. Damschroder LJ, Reardon CM, Widerquist MAO, Lowery J. The updated Consolidated 
Framework for Implementation Research based on user feedback. Implement Sci. 2022;17(1):75. 
61. Proctor EK, Powell BJ, McMillen JC. Implementation strategies: recommendations for 
specifying and reporting. Implement Sci. 2013;8(1):139. 
62. Powell BJ, Waltz TJ, Chinman MJ, Damschroder LJ, Smith JL, Matthieu MM, et al. A 
refined compilation of implementation strategies: results from the Expert Recommendations for 
Implementing Change (ERIC) project. Implement Sci. 2015;10:1--14. 
63. Overbeck G, Davidsen AS, Kousgaard MB. Enablers and barriers to implementing 
collaborative care for anxiety and depression: a systematic qualitative review. Implement Sci. 
2016;11(1):165. 
64. Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. Fostering 
implementation of health services research findings into practice: a consolidated framework for 
advancing implementation science. Implement Sci. 2009;4(1):50. 
65. Wood E, Ohlsen S, Ricketts T. What are the barriers and facilitators to implementing 
Collaborative Care for depression? A systematic review. J Affect Disord. 2017;214:26-43. 
66. Carlo AD, Corage Baden A, McCarty RL, Ratzliff ADH. Early Health System 
Experiences with Collaborative Care (CoCM) Billing Codes: a Qualitative Study of Leadership 
and Support Staff. J Gen Intern Med. 2019;34(10):2150-8. 
67. Palinkas LA, Ell K, Hansen M, Cabassa L, Wells A. Sustainability of collaborative care 
interventions in primary care settings. Journal of Social Work. 2010;11(1):99-117. 
68. Gask L, Bower P, Lovell K, Escott D, Archer J, Gilbody S, et al. What work has to be 
done to implement collaborative care for depression? Process evaluation of a trial utilizing the 
Normalization Process Model. Implement Sci. 2010;5:15. 
69. Beck A, Boggs JM, Alem A, Coleman KJ, Rossom RC, Neely C, et al. Large-Scale 
Implementation of Collaborative Care Management for Depression and Diabetes and/or 
Cardiovascular Disease. J Am Board Fam Med. 2018;31(5):702-11. 
70. Bhat A, Bennett IM, Bauer AM, Beidas RS, Eriksen W, Barg FK, et al. Longitudinal 
Remote Coaching for Implementation of Perinatal Collaborative Care: A Mixed-Methods 
Analysis. Psychiatr Serv. 2020;71(5):518-21. 
71. Katon W. Collaborative Depression Care Models: From Development to Dissemination. 
American Journal of Preventive Medicine. 2012;42(5):550-2. 
72. Emerson MR. Implementing a Hybrid-Collaborative Care Model: Practical 
Considerations for Nurse Practitioners. Issues Ment Health Nurs. 2019;40(2):112-7. 
73. Curran GM, Pyne J, Fortney JC, Gifford A, Asch SM, Rimland D, et al. Development 
and implementation of collaborative care for depression in HIV clinics. AIDS Care. 
2011;23(12):1626-36. 
74. Ell K, Katon W, Cabassa LJ, Xie B, Lee P-J, Kapetanovic S, et al. Depression and 
diabetes among low-income Hispanics: design elements of a socioculturally adapted 
collaborative care model randomized controlled trial. International journal of psychiatry in 
medicine. 2009;39(2):113-32. 
75. Cabán-Alemán C, Iobst S, Luna AM, Foster A. Addressing the Poverty Barrier in 
Collaborative Care for Adults Experiencing Homelessness: A Case-Based Report. Community 
Ment Health J. 2020;56(4):652-61. 
76. Drummond KL, Painter JT, Curran GM, Stanley R, Gifford AL, Rodriguez-Barradas M, 
et al. HIV patient and provider feedback on a telehealth collaborative care for depression 
intervention. AIDS Care. 2017;29(3):290-8. 



110 
 

 

77. Coupe N, Anderson E, Gask L, Sykes P, Richards DA, Chew-Graham C. Facilitating 
professional liaison in collaborative care for depression in UK primary care; a qualitative study 
utilising normalisation process theory. BMC Fam Pract. 2014;15:78. 
78. Curran GM, Sullivan G, Mendel P, Craske MG, Sherbourne CD, Stein MB, et al. 
Implementation of the CALM intervention for anxiety disorders: a qualitative study. Implement 
Sci. 2012;7:1-11. 
79. Nutting PA, Gallagher KM, Riley K, White S, Dietrich AJ, Dickinson WP. Implementing 
a Depression Improvement Intervention in Five Health Care Organizations: Experience from the 
RESPECT-Depression Trial. Adm Policy Ment Health. 2007;34(2):127-37. 
80. Whitebird RR, Solberg LI, Jaeckels NA, Pietruszewski PB, Hadzic S, Unützer J, et al. 
Effective Implementation of collaborative care for depression: what is needed? Am J Manag 
Care. 2014;20(9):699-707. 
81. Bentham W, Vannoy SD, Badger K, Wennerstrom A, Springgate BF. Opportunities and 
challenges of implementing collaborative mental health care in post-Katrina New Orleans. Ethn 
Dis. 2011;21(3 Suppl 1):S1-30-7. 
82. Tai-Seale M, Kunik ME, Shepherd A, Kirchner J, Gottumukkala A. A case study of early 
experience with implementation of collaborative care in the Veterans Health Administration. 
Popul Health Manag. 2010;13(6):331-7. 
83. Acharya B, Ekstrand M, Rimal P, Ali MK, Swar S, Srinivasan K, et al. Collaborative 
Care for Mental Health in Low- and Middle-Income Countries: A WHO Health Systems 
Framework Assessment of Three Programs. Psychiatr Serv. 2017:appi.ps.201700232. 
84. Bing EG, Burnam MA, Longshore D, Fleishman JA, Sherbourne CD, London AS, et al. 
Psychiatric Disorders and Drug Use Among Human Immunodeficiency Virus–Infected Adults in 
the United States. Arch Gen Psychiatry. 2001;58(8):721-8. 
85. Gaynes BN, Pence BW, Eron JJJ, Miller WC. Prevalence and Comorbidity of Psychiatric 
Diagnoses Based on Reference Standard in an HIV+ Patient Population. Psychosomatic 
Medicine. 2008;70(4):505-11. 
86. Blank MB, Himelhoch SS, Balaji AB, Metzger DS, Dixon LB, Rose CE, et al. A 
Multisite Study of the Prevalence of HIV With Rapid Testing in Mental Health Settings. Am J 
Public Health. 2014;104(12):2377-84. 
87. Michael F. Hogan, Ph.D. New Freedom Commission Report: The President's New 
Freedom Commission: Recommendations to Transform Mental Health Care in America. 
Psychiatr Serv. 2003;54(11):1467-74. 
88. Wagner EH. Chronic Disease Management: What will it take to improve care for chronic 
illness? Effective Clinical Practice. 1998;1(1):2-4. 
89. Archer J, Bower P, Gilbody S, Lovell K, Richards D, Gask L, et al. Collaborative care for 
depression and anxiety problems. Cochrane Database Syst Rev. 2012;10:CD006525. 
90. Curran GM, Pyne J, Fortney JC, Gifford A, Asch SM, Rimland D, et al. Development 
and implementation of collaborative care for depression in HIV clinics. AIDS Care. 
2011;23(12):1626-36. 
91. Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, et al. Outcomes for 
Implementation Research: Conceptual Distinctions, Measurement Challenges, and Research 
Agenda. Adm Policy Ment Health. 2011;38(2):65-76. 
92. Altwies E, editor Behavioral health comorbidities and receipt of specialty care among 
patients enrolled in a low-barrier HIV Clinic. Western Conference; 2022. 



111 
 

 

93. Palinkas LA, Horwitz SM, Green CA, Wisdom JP, Duan N, Hoagwood K. Purposeful 
Sampling for Qualitative Data Collection and Analysis in Mixed Method Implementation 
Research. Adm Policy Ment Health. 2015;42(5):533-44. 
94. Sandelowski M. Sample size in qualitative research. Res Nurs Health. 1995;18. 
95. Hennink MM, Kaiser BN, Marconi VC. Code Saturation Versus Meaning 
Saturation:How Many Interviews Are Enough? Qual Health Res. 2017;27(4):591-608. 
96. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic 
data capture (REDCap)—A metadata-driven methodology and workflow process for providing 
translational research informatics support. J Biomed Inform. 2009;42(2):377-81. 
97. Waltz TJ, Powell BJ, Fernández ME, Abadie B, Damschroder LJ. Choosing 
implementation strategies to address contextual barriers: diversity in recommendations and 
future directions. Implement Sci. 2019;14(1):42. 
98. Glaser B, Strauss A. The Discovery of Grounded Theory: Strategies for qualitative 
research. Piscataway, NJ: Transaction Publishers; 1967. 
99. Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, et al. The REDCap 
consortium: Building an international community of software platform partners. J Biomed 
Inform. 2019;95:103208. 
100. Boyatzis RE. Transforming qualitative information: thematic analysis and code 
development. Thousand Oaks, CA: Sage Publications; 1998. 
101. Hsieh HF, Shannon SE. Three approaches to qualitative content analysis. Qual Health 
Res. 2005;15. 
102. Kitson A, Harvey G, McCormack B. Enabling the implementation of evidence based 
practice: a conceptual framework. Quality in Health Care. 1998;7(3):149. 
103. Belnap BH, Kuebler J, Upshur C, Kerber K, Mockrin DR, Kilbourne AM, et al. 
Challenges of Implementing Depression Care Management in the Primary Care Setting. Adm 
Policy Ment Health. 2006;33(1):65-75. 
104. Eghaneyan BH, Sanchez K, Mitschke DB. Implementation of a collaborative care model 
for the treatment of depression and anxiety in a community health center: results from a 
qualitative case study. J Multidiscip Healthc. 2014;7:503-13. 
105. Herrera S, Peccoralo L, Hinrichsen GA. Treating depression in an urban primary care 
setting: Introducing an adapted therapeutic approach to improve behavioral health engagement in 
primary care. Soc Work Health Care. 2018;57(8):607-19. 
106. Consolidated Framework for Implementation Research. CFIR Rating Rules: 
Consolidated Framework for Implementation Research; 2019 [Available from: 
https://cfirguide.org/wp-content/uploads/2019/08/ratingrules10-29-14.pdf. 
107. HIV/AIDS Epidemiology Unit, Public Health – Seattle & King County, Infectious 
Disease Assessment Unit, Health WSDo. HIV/AIDS Epidemiology Report 2022. Seattle, WA; 
2022. 
108. World Health Organization. World Report on Knowledge for Better Health: 
Strengthening Health Systems. Geneva, Switzerland: World Health Organization,; 2004. 
109. Creswell JW, Plano Clark VL. Designing and conducting mixed methods research. Third 
edition. ed. Plano Clark VL, editor. Thousand Oaks, California: Thousand Oaks, California : 
SAGE; 2018. 
110. Morse J, Rn P. Approaches to Qualitative-Quantitative Methodological Triangulation. 
Nursing research. 1991;40(2):120-3. 

https://cfirguide.org/wp-content/uploads/2019/08/ratingrules10-29-14.pdf


112 
 

 

111. Palinkas LA, Aarons GA, Horwitz S, Chamberlain P, Hurlburt M, Landsverk J. Mixed 
method designs in implementation research. Adm Policy Ment Health. 2011;38(1):44-53. 
112. Teshale E, Kamimoto L, Harris N, Li J, Wang H, McKenna M, editors. Estimated 
number of HIV-infected persons eligible for and receiving HIV antiretroviral therapy, 2003–
United States. Program and abstracts of the 12th Conference on Retroviruses and Opportunistic 
Infections; 2005. 
113. Greenberg AE, Hader SL, Masur H, Young AT, Skillicorn J, Dieffenbach CW. Fighting 
HIV/AIDS In Washington, D.C. Health Aff. 2009;28(6):1677-87. 
114. Giordano TP, Suarez-Almazor ME, Grimes RM. The population effectiveness of highly 
active antiretroviral therapy: Are good drugs good enough? Current HIV/AIDS reports. 
2005;2(4):177-83. 
115. Wagenaar BH, Turner M, Cumbe VFJ. Toward 90-90-90 Goals for Global Mental 
Health. JAMA Psychiatry. 2022;79(12):1151-2. 
116. Fabian KE, Muanido A, Cumbe VFJ, Manaca N, Hicks L, Weiner BJ, et al. Optimizing 
treatment cascades for mental healthcare in Mozambique: preliminary effectiveness of the 
Systems Analysis and Improvement Approach for Mental Health (SAIA-MH). Health Policy 
Plan. 2020. 
117. Pence BW, O'Donnell JK, Gaynes BN. The depression treatment cascade in primary care: 
a public health perspective. Curr Psychiatry Rep. 2012;14(4):328--35. 
118. Meffert SM, Lawhorn C, Ongeri L, Bukusi E, Campbell HR, Goosby E, et al. Scaling up 
public mental health care in Sub-Saharan Africa: insights from infectious disease. Glob Ment 
Health. 2021;8:e41. 
119. Kemp CG, Mntambo N, Bachmann M, Bhana A, Rao D, Grant M, et al. Patient-level 
predictors of detection of depressive symptoms, referral, and uptake of depression counseling 
among chronic care patients in KwaZulu-Natal, South Africa. Glob Ment Health. 2020;7:e18. 
120. Williams AR, Nunes EV, Bisaga A, Pincus HA, Johnson KA, Campbell AN, et al. 
Developing an opioid use disorder treatment cascade: A review of quality measures. Journal of 
Substance Abuse Treatment. 2018;91:57-68. 
121. Cholera R, Pence BW, Bengtson AM, Crane HM, Christopoulos K, Cole SR, et al. Mind 
the Gap: Gaps in Antidepressant Treatment, Treatment Adjustments, and Outcomes among 
Patients in Routine HIV Care in a Multisite U.S. Clinical Cohort. PloS One. 
2017;12(1):e0166435. 
122. Advancing Integrated Mental Health Solutions Center. Implementation Guide Seattle, 
WA: University of Washington, Department of Psychiatry & Behavioral Sciences;  [Available 
from: https://aims.uw.edu/collaborative-care/implementation-guide. 
123. Weiner BJ, Lewis CC, Stanick C, Powell BJ, Dorsey CN, Clary AS, et al. Psychometric 
assessment of three newly developed implementation outcome measures. Implement Sci. 
2017;12(1):108. 
124. Weiner BJ. A theory of organizational readiness for change. Implement Sci. 2009;4:67-. 
125. Shea CM, Jacobs SR, Esserman DA, Bruce K, Weiner BJ. Organizational readiness for 
implementing change: a psychometric assessment of a new measure. Implement Sci. 2014;9(7). 
126. Unützer J, Carlo AC, Arao R, Vredevoogd M, Fortney J, Powers D, et al. Variation In 
The Effectiveness Of Collaborative Care For Depression: Does It Matter Where You Get Your 
Care? Health affairs (Project Hope). 2020;39(11):1943-50. 
127. Kroenke K, Spitzer RL, Williams JB. The Patient Health Questionnaire-2: validity of a 
two-item depression screener. Med Care. 2003;41(11):1284-92. 

https://aims.uw.edu/collaborative-care/implementation-guide


113 
 

 

128. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity 
measure. J Gen Intern Med. 2001;16(9):606-13. 
129. Smith PC, Schmidt SM, Allensworth-Davies D, Saitz R. A Single-Question Screening 
Test for Drug Use in Primary Care. Arch Intern Med. 2010;170(13):1155-60. 
130. Spitzer RL, Kroenke K, Williams JBW, Löwe B. A Brief Measure for Assessing 
Generalized Anxiety Disorder: The GAD-7. Arch Intern Med. 2006;166(10):1092-7. 
131. Wesson DR, Ling W. The Clinical Opiate Withdrawal Scale (COWS). Journal of 
Psychoactive Drugs. 2003;35(2):253-9. 
132. Dedoose Version 9.0.83, web application for managing, analyzing, and presenting 
qualitative and mixed method research data. Los Angeles, CA: SocioCultural Research 
Consultants, LLC; 2023. 
133. Centers for Disease Control and Prevention. Prevention for Persons With HIV Atlanta, 
GA: Centers for Disease Control and Prevention; 2022 [updated June 2, 2022. Available from: 
https://www-cdc-gov.offcampus.lib.washington.edu/hiv/clinicians/treatment/partner-
prevention.html. 
134. Haber N, Pillay D, Porter K, Bärnighausen T. Constructing the cascade of HIV care: 
methods for measurement. Current opinion in HIV & AIDS. 2016;11(1):102-8. 
135. Cuijpers P, van Straten A, Warmerdam L. Behavioral activation treatments of depression: 
A meta-analysis. Clinical Psychology Review. 2007;27(3):318-26. 
136. Weaver MR, Conover CJ, Proescholdbell RJ, Arno PS, Ang A, Ettner SL, et al. 
Utilization of Mental Health and Substance Abuse Care for People Living With HIV/AIDS, 
Chronic Mental Illness, and Substance Abuse Disorders. J Acquir Immune Defic Syndr. 
2008;47(4):449-58. 
137. Kessler RC, Berglund P, Demler O, Jin R, Koretz D, Merikangas KR, et al. The 
Epidemiology of Major Depressive DisorderResults From the National Comorbidity Survey 
Replication (NCS-R). JAMA. 2003;289(23):3095-105. 
138. Pence BW, O’Donnell JK, Gaynes BN. Falling through the cracks: the gaps between 
depression prevalence, diagnosis, treatment, and response in HIV care. AIDS. 2012;26(5):656-8. 
139. Juwono S, Milloy MJ, Choi J, Fairbairn N, Nolan S, Socías ME. Opioid agonist treatment 
improves progression through the HIV cascade of care among people living with HIV who use 
unregulated opioids. AIDS (London). 2022;36(10):1429-36. 
140. Oviedo-Joekes E, Brissette S, Marsh DC, Lauzon P, Guh D, Anis A, et al. 
Diacetylmorphine versus Methadone for the Treatment of Opioid Addiction. N Engl J Med. 
2009;361(8):777-86. 
141. Gartry CC, Oviedo-Joekes E, Laliberté N, Schechter MT. NAOMI: The trials and 
tribulations of implementing a heroin assisted treatment study in North America. Harm 
Reduction Journal. 2009;6(1):2. 
142. Metz A, Jensen T, Farley A, Boaz A, Bartley L, Villodas M. Building trusting 
relationships to support implementation: A proposed theoretical model. Frontiers in Health 
Services. 2022;2. 
143. Metz A, Burke K, Albers B, Louison L, Bartley L. A Practice Guide to Supporting 
Implementation: What Competencies Do We Need? Chapel Hill, NC: National Implementation 
Research Network; 2020. 
144. Meinel K. Empathy via design thinking: creation of sense and knowledge. In: Plattner H, 
Meinel C, Leifer L, editors. Design Thinking Research: Building Innovators. New York, NY: 
Springer; 2015. 

https://www-cdc-gov.offcampus.lib.washington.edu/hiv/clinicians/treatment/partner-prevention.html
https://www-cdc-gov.offcampus.lib.washington.edu/hiv/clinicians/treatment/partner-prevention.html


114 
 

 

145. Palinkas LA, Soydan H. Translation and Implementation of Evidence-Based Practice: 
Oxford University Press; 2011 19 Jan 2012. 
146. Stiles PG, Boothroyd RA, Snyder K, Zong X. Service penetration by persons with severe 
mental illness: How should it be measured? The Journal of Behavioral Health Services & 
Research. 2002;29(2):198-207. 
147. Gicas KM, Parmar PK, Fabiano GF, Mashhadi F. Substance-induced psychosis and 
cognitive functioning: A systematic review. Psychiatry Research. 2022;308:114361. 
148. Glasner-Edwards S, Mooney LJ. Methamphetamine Psychosis: Epidemiology and 
Management. CNS Drugs. 2014;28(12):1115-26. 
149. Thompson KN, McGorry PD, Harrigan SM. Reduced awareness of illness in first-episode 
psychosis. Comprehensive Psychiatry. 2001;42(6):498-503. 
150. Keshavan MS, Rabinowitz J, DeSmedt G, Harvey PD, Schooler N. Correlates of insight 
in first episode psychosis. Schizophrenia Research. 2004;70(2):187-94. 
151. Chiles JA, Miller AL, Crismon ML, Rush AJ, Krasnoff AS, Shon SS. The Texas 
Medication Algorithm Project: Development and Implementation of the Schizophrenia 
Algorithm. Psychiatr Serv. 1999;50(1):69-74. 
152. Dinakaran D, Sreeraj VS, Venkatasubramanian G. Measurement based care in 
schizophrenia—Feasibility in routine clinical practice. Asian Journal of Psychiatry. 
2020;49:101954. 
153. Dickerson FB, Lehman AF. Evidence-Based Psychotherapy for Schizophrenia: 2011 
Update. The Journal of Nervous and Mental Disease. 2011;199(8):520-6. 
154. Blount FA, Miller BF. Addressing the Workforce Crisis in Integrated Primary Care. 
Journal of Clinical Psychology in Medical Settings. 2009;16(1):113-9. 
155. Naeem F, Farooq S, Kingdon D. Cognitive behavioural therapy (brief versus standard 
duration) for schizophrenia. Cochrane Database of Systematic Reviews. 2015(10). 
156. Druss BG, Rohrbaugh RM, Levinson CM, Rosenheck RA. Integrated Medical Care for 
Patients With Serious Psychiatric Illness: A Randomized Trial. Arch Gen Psychiatry. 
2001;58(9):861-8. 
157. Druss BG, von Esenwein SA, Compton MT, Rask KJ, Zhao L, Parker RM. A 
Randomized Trial of Medical Care Management for Community Mental Health Settings: The 
Primary Care Access, Referral, and Evaluation (PCARE) Study. American Journal of Psychiatry. 
2010;167(2):151-9. 
158. Reilly S, Planner C, Gask L, Hann M, Knowles S, Druss B, et al. Collaborative care 
approaches for people with severe mental illness. Cochrane Database of Systematic Reviews. 
2013(11). 
159. Meyer D, Slone SE, Ogungbe O, Duroseau B, Farley JE. Impact of the COVID-19 
Pandemic on HIV Healthcare Service Engagement, Treatment Adherence, and Viral Suppression 
in the United States: A Systematic Literature Review. AIDS and Behavior. 2023;27(1):344-57. 
160. Dawson L, Kates J. Delivering HIV Care and Prevention in the COVID Era: A National 
Survey of Ryan White Providers: Kaiser Family Foundation; 2020 [Available from: 
https://www.kff.org/report-section/delivering-hiv-care-prevention-in-the-covid-era-a-national-
survey-of-ryan-white-providers-issue-brief/. 
161. Hickey MD, Imbert E, Glidden DV, Del Rosario JB, Chong M, Clemenzi-Allen A, et al. 
Viral suppression during COVID-19 among people with HIV experiencing homelessness in a 
low-barrier clinic-based program. AIDS. 2021;35(3):517-9. 

https://www.kff.org/report-section/delivering-hiv-care-prevention-in-the-covid-era-a-national-survey-of-ryan-white-providers-issue-brief/
https://www.kff.org/report-section/delivering-hiv-care-prevention-in-the-covid-era-a-national-survey-of-ryan-white-providers-issue-brief/


115 
 

 

162. Gururaj G, Varghese M, Benegal V, Rao GN, Pathak K, Singh LK, et al. National Mental 
Health Survey of India, 2015-16: Summary. Bengaluru, India: National Institute of Mental 
Health and Neuro Sciences; 2016. 
163. Anderson RJ, Freedland KE, Clouse RE, Lustman PJ. The Prevalence of Comorbid 
Depression in Adults With Diabetes. Diabetes Care. 2001;24(6):1069. 
164. Mezuk B, Eaton WW, Albrecht S, Golden SH. Depression and Type 2 Diabetes Over the 
Lifespan: A meta-analysis. Diabetes Care. 2008;31(12):2383-90. 
165. Daniel M, Maulik PK, Kallakuri S, Kaur A, Devarapalli S, Mukherjee A, et al. An 
integrated community and primary healthcare worker intervention to reduce stigma and improve 
management of common mental disorders in rural India: protocol for the SMART Mental Health 
programme. Trials. 2021;22(1):179. 
166. Kowalski AJ, Poongothai S, Chwastiak L, Hutcheson M, Tandon N, Khadgawat R, et al. 
The INtegrating DEPrEssioN and Diabetes treatmENT (INDEPENDENT) study: Design and 
methods to address mental healthcare gaps in India. Contemporary clinical trials. 2017;60:113-
24. 
167. Ali MK, Chwastiak L, Poongothai S, Emmert-Fees KMF, Patel SA, Anjana RM, et al. 
Effect of a Collaborative Care Model on Depressive Symptoms and Glycated Hemoglobin, 
Blood Pressure, and Serum Cholesterol Among Patients With Depression and Diabetes in India: 
The INDEPENDENT Randomized Clinical Trial. JAMA. 2020;324(7):651-62. 
168. Rao D, Choi SW, Victorson D, Bode R, Peterman A, Heinemann A, et al. Measuring 
stigma across neurological conditions: the development of the stigma scale for chronic illness 
(SSCI). Quality of Life Research. 2009;18(5):585-95. 
169. Marangu D, Mwaniki H, Nduku S, Maleche-Obimbo E, Jaoko W, Babigumira J, et al. 
Adapting a stigma scale for assessment of tuberculosis-related stigma among English/Swahili-
speaking patients in an African setting. Stigma and Health. 2017;2(4):307-26. 
170. Poongothai S, Pradeepa R, Ganesan A, Mohan V. Reliability and validity of a modified 
PHQ-9 item inventory (PHQ-12) as a screening instrument for assessing depression in Asian 
Indians (CURES-65). Journal of the Association of Physicians of India. 2009;57:147-52. 
171. Baron RM, Kenny DA. The moderator–mediator variable distinction in social 
psychological research: Conceptual, strategic, and statistical considerations. Journal of 
Personality and Social Psychology. 1986;51(6):1173-82. 
172. Preacher KJ, Hayes AF. SPSS and SAS procedures for estimating indirect effects in 
simple mediation models. Behavior Research Methods, Instruments, & Computers. 
2004;36(4):717-31. 
173. van Breukelen GJP. ANCOVA Versus CHANGE From Baseline in Nonrandomized 
Studies: The Difference. Multivariate Behavioral Research. 2013;48(6):895-922. 
174. Holmberg MJ, Andersen LW. Adjustment for Baseline Characteristics in Randomized 
Clinical Trials. JAMA. 2022;328(21):2155-6. 
175. Carpenter JR, Smuk M. Missing data: A statistical framework for practice. Biometrical 
Journal. 2021;63(5):915-47. 
176. Honaker J, King G, Blackwell M. AMELIA II: A Program for Missing Data 2012 [1.6.2:[ 
177. R Core Team. R: A language and environment for statistical computing. Vienna, Austria: 
R Foundation for Statistical Computing; 2021. 
178. Armstrong G, Kermode M, Raja S, Suja S, Chandra P, Jorm AF. A mental health training 
program for community health workers in India: impact on knowledge and attitudes. 
International journal of mental health systems. 2011;5(1):17. 



116 
 

 

179. Mindlis I, Schuetz-Mueller J, Shah S, Appasani R, Coleman A, Katz CL. Impact of 
Community Interventions on the Social Representation of Depression in Rural Gujarat. 
Psychiatric Quarterly. 2015;86(3):419-33. 
180. Maulik PK, Devarapalli S, Kallakuri S, Tripathi AP, Koschorke M, Thornicroft G. 
Longitudinal assessment of an anti-stigma campaign related to common mental disorders in rural 
India. Br J Psychiatry. 2019;214(2):90-5. 
181. Maulik PK, Devarapalli S, Kallakuri S, Tewari A, Chilappagari S, Koschorke M, et al. 
Evaluation of an anti-stigma campaign related to common mental disorders in rural India: a 
mixed methods approach. Psychological medicine. 2017;47(3):565-75. 
182. Shidhaye R, Kermode M. Stigma and discrimination as a barrier to mental health service 
utilization in India. Int Health. 2013;5(1):6-8. 
183. Raghavan R, Brown B, Horne F, Kumar S, Parameswaran U, Ali AB, et al. Stigma and 
mental health problems in an Indian context. Perceptions of people with mental disorders in 
urban, rural and tribal areas of Kerala. International Journal of Social Psychiatry. 2022;0(0). 
184. Taniparti N. The Worries Of 'Log Kya Kahenge?' On Mental Health. The Wire. 2018. 
185. Rao D, Lipira L, Kumar S, Mohanraj R, Poongothai S, Tandon N, et al. Input of 
stakeholders on reducing depressive symptoms and improving diabetes outcomes in India: 
Formative work for the INtegrated DEPrEssioN and Diabetes TreatmENT study. International 
Journal of Noncommunicable Diseases. 2016;1(2):65-75. 
186. Whiteford HA, Harris MG, McKeon G, Baxter A, Pennell C, Barendregt JJ, et al. 
Estimating remission from untreated major depression: a systematic review and meta-analysis. 
Psychological medicine. 2013;43(8):1569-85. 
187. Richiardi L, Bellocco R, Zugna D. Mediation analysis in epidemiology: methods, 
interpretation and bias. Int J Epidemiol. 2013;42(5):1511-9. 
188. Greenland S. Quantifying Biases in Causal Models: Classical Confounding vs Collider-
Stratification Bias. Epidemiology. 2003;14(3):300-6. 

 
 



117 
 

 

APPENDIX A 

Researcher Positionality and Reflexivity Statement 

We are a study team of researchers affiliated with an academic institution (University of 

Washington) in the global north, with various levels of training and experience in western 

biomedicine and/or public health. In the context of Chapters 2 and 3, our backgrounds, 

education, and training may align more closely with some categories of Max Clinic staff (i.e., 

primary care providers) than others (i.e., medical and non-medical case managers), our 

experiences may limit our ability to generate insight into the anticipated barriers and facilitators 

to implementation specific to these job roles. While we aim to better understand the anticipated 

determinants and to evaluate implementation of an integrated behavioral healthcare program in a 

low-barrier HIV clinic, we do not share some of the most salient characteristics of patients for 

whom this program intends to support (e.g., PWH, people experiencing housing instability, and 

people with substance use disorders) which in turn limits the level of insight to be gained. 

We are also affiliated with the same academic institution (University of Washington) that 

developed the evidence-based intervention (COCM) being evaluated in this study. This 

influences our perception of COCM’s status as an ‘evidence-based’ intervention and our western 

academic training in turn shapes the forms of knowledge production that we privilege in 

generating evidence. Our study team is privileged with respect to various intersecting forms of 

socio-economic position; we all have at least Bachelor’s degrees with most having additional 

masters and professional degrees, with no team members have ever experienced housing 

instability. The first author (SH) is a white, cis-gendered, able bodied, educated, middle-class 

male currently enrolled in a graduate-level implementation science program (University of 
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Washington), holding a Master’s in Science degree with prior training and experience in 

qualitative and quantitative health services research. Together, these identities influence the 

research questions we ask, the ways we collect data, and the analyses we perform.  
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APPENDIX B 

CFIR constructs selected a-priori by Research Assistant and Principal Investigator 

Domain Construct Rationale 
Innovation 
Characteristics 

Evidence 
Strength & 
Quality 

Facilitator: strong evidence for COCM is likely a selling 
point 
Barrier: no evidence in low-barrier HIV care tempers 
support 

Relative 
Advantage 

Facilitator: in-house BH services will meet patients where 
they are by increasing access whereas compared to 
referrals 
Barrier: not advantageous for patients with complex 
comorbidities who may be ineligible 

Adaptability Barrier: core elements of COCM not fully understood and 
perception that COCM needs significant adaptation to fit 
with low-barrier HIV care setting 

Design Quality 
& Packaging 

Facilitator: bundled intervention addresses numerous gaps 
in accessing BH care services 
Barrier: multiple components challenging to implement 
together and poor understanding of which components are 
core versus non-essential 

Outer Setting Patient Needs & 
Resources 

Facilitator: patient needs are well understood by 
stakeholders 
Barrier: COCM does not intervene on the social 
determinants of health, which are central to patient needs  

Inner Setting Networks & 
Communication
s 

Barrier: communication across stakeholders identified as 
an area for improvement 

Inner Setting> 
Implementation 
Climate 

Tension for 
Change 

Facilitator: receptive to trying new 
innovations/interventions 
Barrier: logistical and organizational constraints make 
implementation a challenge, as providing the standard-of-
care for BH services is considered ‘difficult enough’ 

Compatibility Barrier: different categories of stakeholders use different 
databases and communication systems 

Relative 
Priority 

Facilitator: high burden of common mental disorders and 
OUD underscores importance 
Barrier: EBIs for methamphetamine use disorder and/or 
patients with psychosis may be considered higher 
priorities 

Available 
Resources 

Barrier: physical space constraints at clinic and 
insufficient FTE for incoming BH care manager 
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Inner Setting> 
Readiness for 
Implementation 

Leadership 
Engagement 

Barrier: disjoint leadership across different categories of 
stakeholders  

Characteristics 
of Individuals 

Identification 
with 
Organization 

Facilitator: strong sense of community among 
stakeholders 

Process Engaging Facilitator: small and large-group implementation groups 
present to guide implementation 
Barrier: perception of lack of involvement among 
stakeholders when implementing EBIs 

APPENDIX C 

Formative Evaluation – Interview Guides 

Implementation Study of Collaborative Care Management in the Max Clinic 
Patient Qualitative Interview Guide 
Version Date: 10.20.2020 
 
Notes: 

- Qualitative transcripts to be stored in REDCap during transcription/coding as audit trail 
in case of accidental deletion 

 
Introduction 
Thank you for participating in this interview. Let me begin by telling you a little about who I am, 
the purpose of this research, and how this interview will go. I’ll offer a chance for you to ask any 
questions, and then we will get started with the discussion. 
 
I am working with a team of researchers who are interested in improving care for mental health 
and substance use disorders in the Max Clinic. For this project, we are trying to learn how to start 
a program to improve treatment specifically for depression and for opioid use disorder. To do 
that, we want to understand what people who get their care in the Max Clinic think about this 
idea, whether they would be interested in it, and how we can best shape the program to meet the 
needs of patients. During this interview, I will ask you about your past experience with mental 
health and substance use problems and your experience with seeing medical providers about 
these issues.  
 
I want to make sure that I truly hear and understand what you say today. I brought a device to 
record our conversation so that I can go back and listen to it. The only people who will be able to 
hear this recording are people on my team who are directly involved with this project and 
someone who is paid to type up our conversation. The recording will be deleted after my team 
has analyzed the results from the interviews that we conduct. I might also take some notes as we 
talk. To help make sure that your privacy is respected, I will use only your first name. If I ask a 
question that you don’t want to answer, please feel free to say “pass”. 
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Ok, I’m going to start the recorder now (turn on recorders). Can you please say your first name? 
Do you have any questions at this point? (Wait and respond to any questions.) 

 
1. Can you tell me a little about your (current/past) experience with treatment for mental health 

(MH) or substance use problems (SUD)? 
a. Probe: ever referred to someone/provider for treatment? Meds. vs. counseling? 
b. Probe: if referred and didn’t make it, why not? (other priorities, healthcare system issues 

like appointments, stigma) 
 

2. Thinking of all the things in your life that you need to deal with, how much of a priority is it 
for you to get treatment for depression? For opioid use disorder (OUD)? For other MH and 
SUD? 
a. Probe: importance of receiving medication vs. counseling 
 

Intervention Characteristics 
As I mentioned earlier, we are preparing to integrate treatment for depression and opioid use 
disorder with your care in the Max Clinic. What that means is that there would be a new person 
on the team, like a nurse or other healthcare provider, who would focus on treating depression 
and opioid use disorder. This person would work with you and the Max team and a psychiatrist 
to treat your depression and/or OUD here in the clinic. That person would check in with you 
regularly, provide counseling, and work with a psychiatrist and the Max Clinic doctors to adjust 
your medications in between visits. It would be a time-limited treatment, probably 6 months to a 
year.  
 
3. What do you think about that idea?   

a. Probe: do you think COCM would help you? 
b. Probe: do you think this is something you would participate in? 
c. Probe: Walk-in vs. appointments? Best appointment times? 
d. Probe: How often would you be willing to talk with the behavioral care manager? 

(weekly?) In person or by phone? 
e. Probe: What are some qualities of the behavioral care manager that would be important to 

you? 
f. Probe: Is there another way you would rather receive mental health or substance use 

treatment services? 
 
4. Based on the brief description I’ve just provided, do you have any concerns or questions 

about this program? What challenges do you foresee with your participation in this program? 
a. Probe: wait-time, self-management, referral vs. centralized care at Max, travel time, 

socio-economic needs 
b. Probe: interaction with HIV care 

 
5. What kinds of changes would the Max Clinic need to make in order to ensure this program is 

effective? What kinds of changes would you need to make to accommodate receiving mental 
healthcare services at the Max Clinic? 
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Implementation Study of Collaborative Care Management in the Max Clinic 
Provider [Staff Members] Qualitative Interview Guide 
Version Date: 10.20.2020 
 
Notes: 

- [Bracketed] content in probes used to direct research analyst and coders for a separate 
rapid analysis. 

- Qualitative transcripts to be stored in REDCap during transcription/coding as audit trail 
in case of accidental deletion 

 
Introduction 
Thank you for participating in this interview.  
 
***If participant was not present during research team introductions, share introduction, 
Otherwise proceed to following paragraph. 
Let me begin by telling you a little about who I am, the purpose of this research, and how this 
interview will go. I’ll offer a chance for you to ask any questions, and then we will get started 
with the discussion. I am working with the research team on adapting, piloting, and 
implementing an intervention to integrate mental health and substance use disorder treatment at 
the Max Clinic. To do that, we want to understand what Max Clinic staff members think about 
this idea, whether they would be interested in it, and how we can best shape the program to meet 
the needs of the patients and providers. During this interview, I will ask you about your past 
experience working with patients with mental health and substance use.  
 
I want to make sure that I truly hear and understand what you say today. I brought a device to 
record our conversation so that I can go back and listen to it. The only people who will be able to 
hear this recording are people on my team who are directly involved with this project and 
someone who is paid to type up our conversation. The recording will be deleted after my team 
has analyzed the results from the interviews that we conduct. I might also take some notes as we 
talk. To help make sure that your privacy is respected, I will use only your first name. If I ask a 
question that you don’t want to answer, please feel free to say “pass”. 
 
Ok, I’m going to start the recorder now (turn on recorders). Can you please say your first name? 
Do you have any questions at this point? (Wait and respond to any questions.) 

 
1. Can you tell me about your experience working with patients in the Max Clinic who have 

mental illness (MH) and/or substance use disorders (SUD)? 
a. Probe: differences between MH and SUD? Specifically, depression and opioid use 

disorder (OUD)? 
b. Probe: how to improve care for these patients? Biggest gap with current standard of care 

(differentiate MH/SUD)? 
c. Probe: tell me your thoughts how we’re managing depression treatment and OUD 

treatment for patients at the Max Clinic  
d. Probe: tell me your thoughts about the current system for referrals (differentiate 

MH/SUD). 
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Description of intervention 
The collaborative care management model involves a behavioral care manager working with 
specialists (like a psychiatrist or addiction medicine doctor) and the primary care team to focus 
on improving care for specific health conditions over a defined period of time, often about 6 
months. The implementation team for this project that will help facilitate the care model includes 
Julie Dombrowski, Lydia Chwastiak (a psychiatrist), Judith Tsui (an addiction medicine doctor), 
and Deepa Rao (a clinical psychologist). The collaborative care program in the Max Clinic will 
focus on the treatment of depression and opioid use disorder. The general vision of the team is 
that a behavioral care manager – likely a nurse – would work with the Max Clinic team, patients, 
and a specialist to support care for these two conditions. This would include assessment, 
counseling and adjusting medications until the treatment goal is reached. We don’t know all the 
details yet, and we would like to gather your thoughts on how to best implement the 
collaborative care intervention.  
 
Perceptions of intervention 
2. What do you think about the COCM intervention? [INTERVENTION SOURCE] 

a. Probe: do you think the intervention would be effective (depression/OUD outcomes)? 
b. Probe: alternate interventions instead of COCM? [RELATIVE ADVANTAGE] 
c. Probe: appropriate/feasible for the Max Clinic? 

 
3. How do you think the CoCM intervention would work in the Max Clinic? What 

barriers/challenges would you foresee in implementing COCM? [ADAPTABILITY] 
***Interviewer to proceed first to either A. Patients or B. Max Clinic pending participant’s 
response*** 
a. Patients  

- Probe: effectiveness at engaging pts in HIV care? engaging pts in care for their 
mental health/substance use disorder? [EXTERNAL] [NEEDS/RESOURCES] 

- Probe: how would it respond to patient needs (wait time, self-management, care w/out 
appts centralized in one location, reduced travel time)? [PT NEEDS/RESOURCES] 

 
b. Max Clinic 

- Probe: Role of care manager? 
- Probe: Desired attributes of the care manager? 
- Probe: Role of DIS, SW in the intervention?  
- Probe: Role of physicians? 
- Probe: 6mo time-limited vs. sustainability period?  
- Probe: affect existing relationships with other orgs/partners? [EXTERNAL] 
- Probe: leadership/culture [LEADERSHIP/CULTURE] 
- Probe: data systems? [COMPATIBILITY] 
- Probe: workflows/organization [NETWORK/COMMS] 
- Probe: policies/SOPs [COMPATIBILITY] 
- Probe: collaboration/communication within Max Clinic [NETWORK/COMMS] 
- Probe: referring out vs. managing within? 

  



124 
 

 

Mixed methods evaluation – Interview Guides 

Implementation Study of Collaborative Care Management in the Max Clinic 
Post-Implementation Patient Qualitative Interview Guide 
Version Date: 03.17.2022 
 
Notes: 

- Qualitative transcripts to be stored in REDCap during transcription/coding as audit trail 
in case of accidental deletion 

 
Introduction 
***If participant did not participate in pre-implementation interview, share brief introduction of 
interviewer’s role. 
 
Let me begin by telling you a little about the purpose of this research and how this interview will 
go. I’ll offer a chance for you to ask any questions, and then we will get started with the 
discussion. Now that the Collaborative Care Model program [behavioral healthcare nurse 
program] has been running, we want to: understand what patients think about the program so far 
and discuss the future of the program.  
 
I want to make sure that I truly hear and understand what you say today. I brought a device to 
record our conversation so that I can go back and listen to it. The only people who will be able to 
hear this recording are people on my team who are directly involved with this project and 
someone who is paid to type up our conversation. The recording will be deleted after my team 
has analyzed the results from the interviews that we conduct. I might also take some notes as we 
talk. To help make sure that your privacy is respected, I will use only your first name only if 
needed. If I ask a question that you don’t want to answer, please feel free to say “pass”. 
 
Do you have any questions at this point? (Wait and respond to any questions.) 
 
Ok, I’m going to start the recorder now (turn on recorder).  

 
Grand tour/opening: 

1. Can you please share your experiences receiving care for [depression/opioid-use 
disorder] at the MAX clinic with the behavioral healthcare nurse? 

a. Probe: what services did you receive? Were you: 
i. Screened by a social worker or a disease research intervention specialist 

[non-nurse staff member] for depression and/or opioid use disorder? What 
did you think of the screening process? 

1. Do you remember these 9 questions [have a PHQ-9 screener]? 
What did you think at the time? 

2. Do you remember being asked about substance use [have a NIDA 
quick ASSIST]? What did you think at the time? 

ii. Referred to the behavioral healthcare nurse for an intake? What did you 
think of the intake process? 
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iii. Did you have phone calls or text conversations with the behavioral 
healthcare nurse about your behavioral healthcare needs? What did you 
think of these interactions? 

iv. Did you start and/or adjust a new medication and/or receive therapy from 
the behavioral healthcare nurse? What did you think of this care? 

b. Probe: what impressions do you have about the behavioral healthcare you have 
received? 

c. Probe: what about the behavioral healthcare services have gone well for you? 
What could be improved? 
 

2. How have your experiences with care compared with any past care you have received 
elsewhere for [depression/opioid-use disorder]? any thoughts, reflections, or impressions 
you have about how the Collaborative Care Model [behavioral healthcare nurse] has been 
running so far? 

 
Interpretive evaluation: 
 

3. Which of these parts of the program have been helpful for you? How have they been 
helpful to you? 

a. Probe: screening 
b. Probe: intake 
c. Probe: communication and care coordination with behavioral healthcare manager 

(texts, phone calls, etc) 
d. Probe: care coordination with other behavioral healthcare providers 
e. Probe: services offered by behavioral healthcare providers (medication 

management, therapy). 
 

4. What factors [in your life>when at the clinic] that have influenced your ability to engage 
in these services? 

a. Probe: what are the things that are important to you when you arrive at the clinic? 
b. Probe: please help me understand your state of mind when you attend the clinic. 
c. Probe: how did your expectations for seeing the behavioral healthcare manager 

compare with what was offered to you/what you experienced? 
d. Probe [drop-out at various steps]: what were the reasons for why you attended 

clinic but declined to see the behavioral healthcare nurse when they were 
available? 

e. Probe: what has helped you stay engaged [things that the MAX clinic has done vs. 
outside the MAX clinic]? 

f. Probe: what has hindered your ability to stay engaged? 
g. Probe: what would help you overcome any challenges associated with staying 

engaged?  
h. Probe: if and how have these factors varied at each step of screening>intake>care 

coordination and services?  
i. Probe: what else could we be doing to improve your engagement? 
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5. Would you like to continue receiving care for [depression/opioid-use disorder] at the 
MAX clinic? Should we continue offering this program? 

a. Probe: what parts of the program would you like to keep the same and why? 
b. Probe: what parts of the program would you like to change and why? 

 
6. Thinking of all the things in your life that you need to deal with How important for you is 

receiving care for [depression/opioid-use disorder] at the MAX clinic? 
a. Probe: medication vs. therapy vs. coordination. 

 
 
Implementation Study of Collaborative Care Management in the Max Clinic 
Post-Implementation Service Delivery Stakeholder Qualitative Interview Guide 
Version Date: 03.17.2022 
 
Notes: 

- Qualitative transcripts to be stored in REDCap during transcription/coding as audit trail 
in case of accidental deletion 

 
Introduction 
Thank you for participating in this interview.  
 
***If participant did not participate in pre-implementation interview, share brief introduction of 
interviewer’s role. 
Let me begin by telling you a little about the purpose of this research and how this interview will 
go. I’ll offer a chance for you to ask any questions, and then we will get started with the 
discussion. Now that the Collaborative Care Model program [behavioral healthcare nurse with 
consulting psychiatrist] has been running, we want to: understand what Max Clinic staff 
members [service delivery stakeholders] think about the program so far, receive assistance in 
interpreting our findings, and discuss the future of the program.  
 
I want to make sure that I truly hear and understand what you say today. I brought a device to 
record our conversation so that I can go back and listen to it. The only people who will be able to 
hear this recording are people on my team who are directly involved with this project and 
someone who is paid to type up our conversation. The recording will be deleted after my team 
has analyzed the results from the interviews that we conduct. I might also take some notes as we 
talk. To help make sure that your privacy is respected, I will use only your first name only if 
needed. If I ask a question that you don’t want to answer, please feel free to say “pass”. 
 
Do you have any questions at this point? (Wait and respond to any questions.) 
 
Ok, I’m going to start the recorder now (turn on recorder).  
 
Grand tour/opening: 

7. Can you please share any thoughts, reflections, or impressions you have about how the 
Collaborative Care Model has been running so far? 
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Interpretive evaluation: 
8. Here is a care cascade showing how patients are flowing through the program from 

screening through intake, and various care engagement strategies. We want to understand 
how to increase retention and improve engagement at all steps. What do you think 
accounts for the drop-offs we are seeing at these various steps? 
 

9. Some referred patients have had 1+ visits to the MAX Clinic since referral but have not 
enrolled in the COCM program. What are the reasons these patients have not followed-up 
with Ramona? 

a. Probe: what strategies should we use to address these reasons? 
 

10. For the screening process, we initially did a targeted screening approach using the social 
workers before referral to the behavioral health care manager. Then we adjusted to allow 
the disease research intervention specialists to also screen as part of a staged universal 
screening. What are the reasons that some staff members declined to screen patients for 
the Collaborative Care Model program? 

a. Probe: differentiating between targeted social worker screening vs. disease 
research intervention specialist staged universal screening? 

b. Probe: reasons patients decline the initial screening? 
 

11. How have the different components of the screening processes gone so far? 
a. Probe: what do you think about the use of the PHQ-2>PHQ-9 for depression 

screening? 
b. Probe: what alternatives might we employ for screening for depression or 

identifying patients for the Collaborative Care Model program? 
 

12. Let’s examine the care cascade comparing disease condition (depression vs. OUD). What 
are the reasons explaining these differences? 
 

13. What do you think have been the successes and challenges associated with the behavioral 
health care manager role at the MAX clinic? 

a. Probe: integration within team structure? 
b. Probe: communication and workflows? 
c. Probe: qualifications/background nurse vs. licensed clinical social work vs. other 

cadres of behavioral healthcare workers (licensed counselors) 
 

14. We want to get your opinions as to how the Collaborative Care Model is or is not 
working to improve patient outcomes on viral suppression. What has been the effect, if 
any, of the Collaborative Care Model on rates of viral suppression?  

a. Probe: how has Collaborative Care affected rates of viral suppression? 
b. Probe: which parts of Collaborative Care are important (or not) in affecting rates 

of viral suppression? 
i. Task-shifted care by behavioral health care manager 

ii. Services provided by behavioral health care manager (behavioral 
activation, care coordination, etc) 

iii. Case review/case conference with consulting psychiatrist 
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iv. Registry 
 

15. We used different strategies to improve the implementation of Collaborative Care 
including training, conducting small group consensus meetings, and involved patients and 
staff members. Did these help with implementation, and if so, how? 

a. Probe: what other strategies could be helpful? 
i. Cash incentive for following-up with the behavioral healthcare nurse or 

other form of engagement with the behavioral healthcare nurse?  
b. Probe: in what ways could we have adjusted the strategies we used? 
c. Probe: did these improve the acceptability or feasibility of Collaborative Care? If 

so, how? 
 

16. What are the other priority behavioral health conditions among patients receiving care at 
the MAX Clinic? 

a. Probe: how could we more effectively address these conditions? 
b. Probe: what else is needed in the community or outside the clinic to support the 

behavioral healthcare needs of MAX Clinic patients [COCM: depression/opioid-
use disorder vs. other behavioral health needs]? 

 
Determinants of implementation: 

17. Prior to implementation, we identified potential barriers and facilitators to implementing 
Collaborative Care which included: openness and optimism for Collaborative Care, the 
MAX Clinic has a culture of solving for the patient but sometimes at the expense of 
detailed planning, space/room constraints, and questions about role clarity BH Care 
Nurse<>SW<>DRIS. What have been the barriers or facilitators to implementing 
Collaborative Care so far [what parts of Collaborative Care have been challenging/easy to 
implement?]? 

 
CFIR Interview Guide Probes [available for use as needed] 
Relative Advantage: 

9. How does the intervention compare to other alternatives that may have been considered 
or that you know about [standard of care/referral to Madison Psyc./HMHS/other]? 

a. Probe: What advantages does the intervention have compared to these other 
programs? 

b. Probe: What disadvantages does the intervention have compared to these other 
programs? 

 
Patient Needs & Resources: 

12. How well do you think the intervention met the needs of the individuals served by the 
MAX Clinic? 

a. Probe: In what ways did the intervention meet their needs? E.g. in terms of access 
to services? Wait times? Linkage to care? Engagement in behavioral/HIV care? 
Self-management? 

b. Probe: How have past patient experiences receiving behavioral healthcare 
services affected their participation in Collaborative Care? 
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13. How do you think the individuals served by the MAX Clinic responded to the 

intervention? 
 

Compatibility 
17. How well did Collaborative Care fit with existing work processes and practices at the 

MAX Clinic? 
a. Probe: What issues or complications arose? 

 
Relative Priority 

18. How does the priority of implementing Collaborative Care compare with other priorities 
at the MAX Clinic? 

 
Available Resources 

20. Did the MAX Clinic have sufficient resources to implement and administer Collaborative 
Care? 

a. Probe: Were space/room constraints a factor? 
b. Probe: Were waiting room waits a factor? 

 
Sustainability 

21. Do you think we should offer Collaborative Care permanently at the MAX Clinic? 
 

22. What adaptations or changes need to be made to facilitate offering Collaborative Care 
permanently?  

a. Probe: changes to the MAX Clinic 
b. Probe: changes to the Collaborative Care program 

 
23. What additional factors would influence the sustainment of Collaborative Care 

permanently at the MAX clinic (as opposed to the pilot program?) 
a. Probe: what factors would influence scale-up to other low-barrier HIV settings? 

[specific to sub-set of service delivery stakeholders] 
 

24. Alternatives to COCM (in addition to COCM, instead of COCM, other ways to address 
behavioral health needs -> best practices, ideal, practical/feasible)? 
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Mixed Methods Evaluation – Screening, Intake, and Clinical Assessments 

Patient Health Questionnaire – 2 Item (PHQ-2): Screening 

Over the last 2 weeks, how often have you been 
bothered by any of the following problems?  Not at all  

Several 
days  

More 
than half 
the days  

Nearly 
every 
day  

1. Little interest or pleasure in doing things  0  1  2  3  

2. Feeling down, depressed, or hopeless  0  1  2  3  
=PHQ-2 Score:  ______  

 =PHQ-2 Score Free Entry:  ______   
Patient Health Questionnaire – 9 Item (PHQ-9): Screening, Intake, Care Delivery, Mediation Study 

Over the last 2 weeks, how often have you been 
bothered by any of the following problems?  Not at all  

Several 
days  

More 
than half 
the days  

Nearly 
every 
day  

1. Little interest or pleasure in doing things  0  1  2  3  
2. Feeling down, depressed, or hopeless  0  1  2  3  
3. Trouble falling or staying asleep, or sleeping too much  0  1  2  3  
4. Feeling tired or having little energy  0  1  2  3  
5. Poor appetite or overeating  0  1  2  3  
6. Feeling bad about yourself — or that you are a failure or 

have let yourself or your family down  0  1  2  3  

7. Trouble concentrating on things, such as reading the 
newspaper or watching television  0  1  2  3  

8. Moving or speaking so slowly that other people could 
have noticed?  Or the opposite — being so fidgety or 
restless that you have been moving around a lot more 
than usual  

0  1  2  3  

9. Thoughts that you would be better off dead or of hurting 
yourself in some way  0  1  2  3  

                                                                                                             =PHQ-9 Score:  ______  
 =PHQ-9 Score Free Entry:  ______   

If you checked off any problems, how difficult have these problems made it for you to do your work, 
take care of things at home, or get along with other people?  

Not difficult  
at all  

  

Somewhat  
difficult   

Very  
difficult  

  

Extremely  
difficult   

 
Modified NIDA Quick Screen: Screening 

In the past year, how often have you used 
the following?  

Never  Once or 
twice  

Monthly  Weekly  Daily or 
almost 
daily  

Alcohol  
For men, 5 or more drinks a day  
For women, 4 or more drinks a day  

Tobacco Products  
Prescription Drugs for Non-Medical Reasons  
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Illegal drugs 
Opioids (heroin, Percocet, fentanyl, Vicodin,  
oxycodone, etc)* 
*Responses of once or twice or more frequent indicated a positive screen for OUD 
Generalized Anxiety Disorder-7 Item: Intake, Care Delivery                                       

Over the last 2 weeks, how often have you been 
bothered by any of the following problems?  Not at all  

Several 
days  

More 
than half 
the days  

Nearly 
every 
day  

1. Feeling nervous, anxious, or on edge  0  1  2  3  
2. Not being able to stop or control worrying  0  1  2  3  
3. Worrying too much about different things  0  1  2  3  
4. Trouble relaxing  0  1  2  3  
5. Being so restless that it is hard to sit still  0  1  2  3  
6. Becoming easily annoyed or irritable  0  1  2  3  

7. Feeling afraid as if something awful might happen  0  1  2  3  
                                                                                                             =GAD-7 Score:  ______  

 =GAD-7 Score Free Entry:  ______  
If you checked off any problems on this questionnaire, how difficult have these problems made it 
for you to do your work, take care of things at home, or get along with other people?  

Not difficult  
at all  

  

Somewhat  
difficult   

Very  
difficult  

  

Extremely  
difficult   
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Mixed Methods Evaluation – Implementation assessments 

Implementation Study of Collaborative Care Management in the Max Clinic 
Implementation Assessments 
Version Date: 10.20.2020 
 
Acceptability of Intervention Measure (AIM) 

 
Completely 
disagree Disagree 

Neither 
agree nor 
disagree Agree 

Completely 
agree 

1. Collaborative Care meets my approval 1 2  3  4  5  
2. Collaborative Care is appealing to me 1  2  3  4  5  
3. I like Collaborative Care 1  2  3  4  5  
4. I welcome Collaborative Care 1 2  3  4  5  
 
Intervention Appropriateness Measure (IAM) 

 
Completely 
disagree Disagree 

Neither 
agree nor 
disagree Agree 

Completely 
agree 

1. Collaborative Care seems fitting 1 2  3  4  5  
2. Collaborative Care seems suitable 1  2  3  4  5  
3. Collaborative Care seems applicable 1  2  3  4  5  
4. Collaborative Care seems like a good 
match 1 2  3  4  5  

 
Feasibility of Intervention Measure (FIM) 

 
Completely 
disagree Disagree 

Neither 
agree nor 
disagree Agree 

Completely 
agree 

1. Collaborative Care seems 
implementable 1 2  3  4  5  

2. Collaborative Care seems possible 1  2  3  4  5  
3. Collaborative care seems doable 1  2  3  4  5  
4. Collaborative Care seems easy to use 1 2  3  4  5  
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Organizational Readiness for Implementing Change (ORIC) 

 
Completely 
disagree Disagree 

Neither 
agree nor 
disagree Agree 

Completely 
agree 

1. People who work here feel confident 
that the Max Clinic can get people 
invested in implementing Collaborative 
Care. 

1 2  3  4  5  

2. People who work here are committed to 
implementing Collaborative Care. 1  2  3  4  5  

3. People who work here feel confident 
that they can keep track of progress in 
implementing Collaborative Care.  

1  2  3  4  5  

4. People who work here will do whatever 
it takes to implement Collaborative Care. 1 2  3  4  5  

5. People who work here feel confident 
that the Max Clinic can support people as 
they adjust to Collaborative Care. 

1 2  3  4  5  

6. People who work here want to 
implement Collaborative Care. 1 2  3  4  5  

7. People who work here feel confident 
that they can keep the momentum going 
in implementing Collaborative Care. 

1 2  3  4  5  

8. People who work here feel confident 
that they can handle the challenges that 
might arise in implementing Collaborative 
Care. 

1 2  3  4  5  

9. People who work here are determined 
to implement Collaborative Care. 1 2  3  4  5  

10. People who work here feel confident 
that they can coordinate tasks so that 
implementing Collaborative Care goes 
smoothly. 

1 2  3  4  5  

11. People who work here are motivated 
to implement Collaborative Care. 1 2  3  4  5  

12. People who work here feel confident 
that they can manage the politics of 
implementing Collaborative Care.  

1 2  3  4  5  

 
Acceptability “is the perception among implementation stakeholders that a given treatment, 
service, practice, or innovation is agreeable, palatable, or satisfactory.” Acceptability of 
Collaborative Care can vary depending the individual’s needs/preferences/expectations.(91, 123)  

- Participant answers for themselves. 
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Appropriateness “is the perceived fit, relevance, or compatibility of the innovation or evidence-
based practice for a given practice setting, provider, or consumer; and/or perceived fit of the 
innovation to address a particular issue or problem.” Is Collaborative Care appropriate given the 
Max Clinic’s existing challenges/constraints/culture/working norms?(91, 123) 

- Participant answers for themselves. 
 
Feasibility “is defined as the extent to which a new treatment, or an innovation, can be 
successfully used or carried out within a given agency or setting.” Can Collaborative Care be 
implemented easily or conveniently within the Max Clinic’s existing 
resources/workflows/systems?(91, 123) 

- Participant answers for themselves. 
 
Organizational Readiness “organizational readiness refers to organizational members' 
[collective] change commitment and change efficacy to implement organizational change 
[willingness and ability to take action]... Change commitment is largely a function of change 
valence… do [the team members] collectively value the impending change?.. [Is it] needed, 
important, beneficial, or worthwhile [enough to commit to its implementation]?... Change 
efficacy is a function of organizational members’ cognitive appraisal of the task demands, 
resource availability, and situational factors [associated with implementation].”(124, 125)  

- Participant answers for the Max Clinic as a whole. 
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Mediation Analysis – 4-item Self-Stigma Scale for Chronic Illness 

 

PART – B: STIGMA SCALE FOR CHRONIC ILLNESS 

The following items ask about any stigma (shame, embarrassment) you have experienced lately as a result of 
your condition. 
Please indicate which condition 
(diabetes/sugar, depression/stress) 
is most stigmatizing for you 

Depression  
Diabetes  

Please consider this condition when answering the following questions. 

 Never 
(1) 

Rarely 
(2) 

Sometimes 
(3) 

Often 
(4) 

Always 
(5) 

Because of my illness, some people 
avoided me 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

Some people acted as though it was 
my fault I have this illness 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

Because of my illness, I felt left out of 
things 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

I felt embarrassed about my illness 
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APPENDIX D 

Mediation analysis – statistical software code 

## This is annotated companion R code for: 
## Halliday, S. (2023) Collaborative Care Models for Behavioral  
##    Healthcare Services Integration. ProQuest Dissertations Publishing 
 
## Description: 
## This R code provides a complete walk through of this mediation analysis 
## according to the Baron & Kenny (1986) method with bootstrapping and  
## multiple imputation. 
## 
## Data availability: 
## To obtain the datasets to reproduce this analysis, please email: 
## Deepa Rao, deeparao@uw.edu. You will be asked to enter into a data 
## sharing agreement with co-investigators for the INDEPENDENT study. 
## 
## Trial registration: 
## https://clinicaltrials.gov/ct2/show/NCT02022111 
## 
## This R code is divided into the following sections: 
##        1) Data preparation and set-up 
##        2) Construct validity 
##        3) Missingness exploration and multiple imputations for mediation analysis 
##        4) Mediation analysis (unadjusted and adjusted models) 
##        5) Longitudinal analysis of self-stigma scores (SSCI) by treatment group (data 
preparation and set up; multiple imputations for longitudinal analysis; longitudinal analysis of 
SSCI by treatment group) 
 
## Session Info 
## R version 4.2.2 (2022-10-31 ucrt) 
## Platform: x86_64-w64-mingw32/x64 (64-bit) 
## Running under: Windows 10 x64 (build 22621) 
 
## Packages used to perform analysis (if you do not have these, they can 
## be installed using the following code: 
##install.packages("[insert package name"])) 
 
##### data preparation set up for analyses ##### 
## packages used 
library(tidyverse) 
library(table1) 
library(Amelia) 
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library(lattice) 
library(mice) 
library(VIM) 
library(mediation) 
library(nlme) 
library(mitools) 
library(mitml) 
library(broom.mixed) 
library(data.table) 
library(broom) 
library(psych) 
 
## set data directory 
data.dir <- "C:/Users/smhal/Documents/University of Washington/PhD 2019-
2023/Dissertation/Aim 3/" 
setwd(data.dir) 
 
## set seed for reproducible results 
set.seed(1234) 
 
## load data, ##0mo and 12mo used for analysis 
INDEP_0mo <- read.csv('Complete_INDEP_NEW_0mo.csv', header=TRUE) ##for mediation + 
longitudinal stigma analysis 
INDEP_12mo <- read.csv('Complete_INDEP_NEW_12mo.csv', header=TRUE) ##for mediation 
+ longitudinal stigma analysis 
INDEP_24mo <- read.csv('Complete_INDEP_NEW_24mo.csv', header=TRUE) ##longitudinal 
stigma analysis only 
INDEP_36mo <- read.csv('Complete_INDEP_NEW_36mo.csv', header=TRUE, 
fileEncoding="latin1") ##longitudinal stigma analysis only 
 
## set BL model for predictors/outcomes of interest only 
mod_bl <- PID ~ PType + SID  + Age + Sex + edustat + hh_inc + PHQ9_tot + A1C + 
Stigma_cond + Stigma1 + Stigma2 + Stigma3 + Stigma4 
 
## set endline model 
mod_end <- PID ~ PHQ9_tot + A1C + Stigma1 + Stigma2 + Stigma3 + Stigma4 
 
## create new dataframes with only predictors/outcomes of interest 
INDEP_0mo_fin <- model.frame(mod_bl, data=INDEP_0mo, na.action = na.pass) 
INDEP_12mo_fin <- model.frame(mod_end, data=INDEP_12mo, na.action = na.pass) 
 
## create new education status (below primary, primary complete, secondary complete, post-
secondary) 
INDEP_0mo_fin <- INDEP_0mo_fin %>% mutate(educ = case_when( 
  INDEP_0mo_fin$edustat==7~0, 
  INDEP_0mo_fin$edustat==6~1, 
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  INDEP_0mo_fin$edustat==5~1, 
  INDEP_0mo_fin$edustat==4~2, 
  INDEP_0mo_fin$edustat==3~3, 
  INDEP_0mo_fin$edustat==2~4, 
  INDEP_0mo_fin$edustat==1~4, 
  INDEP_0mo_fin$edustat==0~4 
)) 
 
## create NAs for educ == 0 (unsure) 
INDEP_0mo_fin$educ[INDEP_0mo_fin$educ=="0"] <- NA 
 
## join follow-up observations into single dataframe 
INDEP <- left_join(INDEP_0mo_fin, INDEP_12mo_fin, by="PID") 
 
## reclassify 0 values for stigma as NAs 
INDEP[, 11:14][INDEP[, 11:14] == 0] <- NA 
INDEP[, 18:21][INDEP[, 18:21] == 0] <- NA 
 
## rows 405-4011 to be deleted 
INDEP <- INDEP[-c(405,406,407,408,409,410,411), ] 
 
## remove edustat variable 
INDEP <- INDEP[ -c(6) ] 
 
## create new total stigma scores 
INDEP <- INDEP %>% mutate(tot_stigma.x = Stigma1.x+Stigma2.x+Stigma3.x+Stigma4.x) 
INDEP <- INDEP %>% mutate(tot_stigma.y = Stigma1.y+Stigma2.y+Stigma3.y+Stigma4.y) 
 
## create change in stigma scores as primary predictor 
INDEP <- INDEP %>% mutate(stigma_change = tot_stigma.y-tot_stigma.x) 
 
##### construct validity ##### 
## stigma scale variables 
## use baseline measurement for cronbach alpha 
stigma.vars <- c("Stigma1.x", "Stigma2.x", "Stigma3.x", "Stigma4.x") 
 
## run Cronbahch's alpha on stigma scale variables total 
stigma.alpha <- alpha(INDEP[stigma.vars]) 
print(stigma.alpha, digits=3) 
 
##### descriptive characteristics for mediation analysis ##### 
## categorical age 
INDEP <- INDEP %>% mutate(age_category = case_when( 
  INDEP$Age<30 ~ 'age <30 years', 
  INDEP$Age>=30 & INDEP$Age<40 ~ 'age 30-39 years', 
  INDEP$Age>=40 & INDEP$Age<50 ~ 'age 40-49 years', 
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  INDEP$Age>=50 & INDEP$Age<60 ~ 'age 50-59 years', 
  INDEP$Age>=60 ~"age>= 60 years")) 
 
## factor variables/descriptive labels for table 1 based on imputations 
INDEP$PType <-  
  factor(INDEP$PType, levels=c(0,1), 
         labels=c("Control",  
                  "Intervention")) 
 
label(INDEP$PType)       <- "Treatment Assignment" 
 
## optional if interested to look at table stratified by site 
INDEP$SID <- 
  factor(INDEP$SID, levels=c(1,2,3,4), 
         labels=c("MDRF",  
                  "AIIMS", 
                  "Vizag", 
                  "Diacon")) 
 
INDEP$Sex <-  
  factor(INDEP$Sex, levels=c(0,1), 
         labels=c("Male",  
                  "Female")) 
 
INDEP$educ <- 
  factor(INDEP$educ, levels=c(1,2,3,4), 
         labels=c("Less than primary school", 
                  "Primary school", 
                  "Secondary school", 
                  "Post-secondary school")) 
 
label(INDEP$educ)       <- "Level of educational attainment" 
 
INDEP$hh_inc <- 
  factor(INDEP$hh_inc, levels=c(1,2,3,4,5,6,7), 
         labels=c("<3,000INRs", 
                  "3-10,000INRs", 
                  "10,000-20,000INRs", 
                  "20,000-30,000INRs", 
                  "30,000-40,000INRs", 
                  "40,000-50,000INRs", 
                  ">50,000INRs")) 
 
label(INDEP$hh_inc)       <- "Average monthly household income (INRs)" 
 
INDEP$Stigma_cond <- 
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  factor(INDEP$Stigma_cond, levels=c(1,2), 
         labels=c("Depression", 
                  "Diabetes")) 
 
label(INDEP$Stigma_cond)       <- "Stigmatized condition" 
 
label(INDEP$stigma_change)       <- "Change in Self-Stigma score (SSCI; range: -16 - +16)" 
label(INDEP$PHQ9_tot.x)       <- "Depression at baseline (PHQ9; range: 0-27)" 
label(INDEP$PHQ9_tot.y)       <- "Depression at endline (PHQ9; range: 0-27)" 
label(INDEP$A1C.x)       <- "Diabetes at baseline (A1c)" 
label(INDEP$A1C.y)       <- "Diabetes at endline (A1c)" 
label(INDEP$tot_stigma.x) <- "Self-Stigma score at baseline (SSCI; range: 4-20)" 
label(INDEP$age_category) <- "Categorical Age" 
 
## table 1 pre-imputation 
table1_pre_imp <- table1(~ Sex + age_category + educ + hh_inc + as.factor(Stigma_cond) + 
tot_stigma.x + stigma_change + PHQ9_tot.x + PHQ9_tot.y + A1C.x + A1C.y | PType, 
data=INDEP) 
table1_pre_imp 
 
## table 1 pre-imputation, stratified by site, not used 
table1_pre_imp_site <- table1(~ Sex + Age + educ + hh_inc + as.factor(Stigma_cond) + 
tot_stigma.x + stigma_change + PHQ9_tot.x + PHQ9_tot.y + A1C.x + A1C.y | factor(SID) + 
PType, data=INDEP) 
table1_pre_imp_site 
 
##### missingness exploration and multiple imputations for mediation analysis ##### 
 
## exploratory analysis for missingness 
INDEP_miss = aggr(INDEP, col=mdc(1:2), numbers=TRUE, sortVars=TRUE, 
labels=names(INDEP), cex.axis=.5, gap=2, ylab=c("Proportion of missingness","Missingness 
Pattern")) 
 
## drop individual stigma scores and total stigma score to avoid collinearity with stigma 
outcomes 
INDEP <- INDEP[ -c(10:13) ] ##baseline stigma scores 
INDEP <- INDEP[ -c(13:18) ] ##endline stigma scores and total stigma scores 
 
## create bounds for PHQ9 imputations (restrict to values of 0-27) 
bds <- matrix(c(11,0,27), nrow=1, ncol=3) 
bds ##check that it worked 
 
## use AMELIA for 30 multiple imputations 
set.seed(1234) 
m = 30 
INDEP_imp <- amelia(INDEP, m=m, p2s = 1,  
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                    idvars=c("PID","PType","SID","age_category"),  
                    noms=c("Stigma_cond"), 
                    ords=c("educ", "Sex", "hh_inc"), 
                    max.resample = 1000) 
INDEP_imp 
plot(INDEP_imp) ## assess convergence ## education variable has multiple peaks indicating 
overdispersion 
write.amelia(obj=INDEP_imp, file.stem="INDEP_imp") 
 
## set up imputed datasets for mediation analysis, store as list-like object 
setwd(data.dir) 
 
ll.imp_sets <- 
  lapply(1:m, function(i){ 
    INDEP_imp.i <- read.csv(paste0('indep_imp', i, '.csv'), header=TRUE) ## load m=30 imputed 
datasets 
     
    INDEP_imp.i$PHQ9_tot.y <-round(INDEP_imp.i$PHQ9_tot.y) ## round imputed PHQ9 
values to nearest whole numbers (no missingness at baseline) 
     
    INDEP_imp.i$stigma_change <- round(INDEP_imp.i$stigma_change) ## round imputed 
stigma change values to nearest whole number 
     
    INDEP_imp.i$A1C.y <- round(INDEP_imp.i$A1C.y, digits = 1) ## round imputed A1c 
values to 1 decimal place (no missingness at baseline) 
     
    return(INDEP_imp.i) 
  }) 
 
## check an imputed dataset 
INDEP_imp1 <- ll.imp_sets[[1]] 
 
##### evaluate data distributions for mediation analysis ##### 
 
## density plot depression (use imputed dataset 1 for reference) 
## call dev.off if invalid graphics state error persists 
dens_dep_12mo <- ggplot(INDEP_imp1,  
                   aes(x=PHQ9_tot.y)) +  
  geom_density(fill="#69b3a2", color="#e9ecef", alpha=0.8) + 
  theme_light() + 
  labs( 
    title = "Distribution of depression at endline", 
    x = "Depression at endline (PHQ9 scores, range: 0-27)", 
    y = "Distribution of depression at endline") 
dens_dep_12mo 
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dens_dep_0mo <- ggplot(INDEP_imp1,  
                        aes(x=PHQ9_tot.x)) +  
  geom_density(fill="#69b3a2", color="#e9ecef", alpha=0.8) + 
  theme_light() + 
  labs( 
    title = "Distribution of depression at baseline", 
    x = "Depression at endline (PHQ9 scores, range: 0-27)", 
    y = "Distribution of depression at baseline") 
dens_dep_0mo 
 
## density plot diabetes endline 
dens_diab_12mo <- ggplot(INDEP_imp1,  
                    aes(x=A1C.y)) +  
  geom_density(fill="#69b3a2", color="#e9ecef", alpha=0.8) + 
  theme_light() + 
  labs( 
    title = "Distribution of diabetes at endline", 
    x = "Diabetes at endline (glycated hemoglobin A1c scores,0-100%", 
    y = "Distribution of diabetes at endline") 
dens_diab_12mo 
 
dens_diab_0mo <- ggplot(INDEP_imp1,  
                         aes(x=A1C.x)) +  
  geom_density(fill="#69b3a2", color="#e9ecef", alpha=0.8) + 
  theme_light() + 
  labs( 
    title = "Distribution of diabetes at baseline", 
    x = "Diabetes at baseline (glycated hemoglobin A1c scores,0-100%", 
    y = "Distribution of diabetes at baseline") 
dens_diab_0mo 
 
## convert multiple imputed datsets to mids object 
INDEP_mids <- miceadds::datalist2mids(INDEP_imp$imputations) 
   
##### mediation analysis ##### 
### unadjusted analysis ### 
## change in stigma = predictor, diabetes = outcome, no mediator 
mod.0_imp <- A1C.y ~ stigma_change + A1C.x 
 
## change in stigma = predictor, depression = mediator, no outcome  
mod.1_imp <- PHQ9_tot.y ~ stigma_change + PHQ9_tot.x 
 
## change in stigma = predictor, depression = mediator, diabetes = outcome, full model 
mod.2_imp <- A1C.y ~ stigma_change + A1C.x + PHQ9_tot.x + PHQ9_tot.y 
 
## bootstrapped mediation results, save as list-like object 
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ll.results <-  
  lapply(1:m, function(i) { 
    mod.0_outp_imp <- lm(mod.0_imp, data = ll.imp_sets[[i]]) ## change in stigma = predictor, 
diabetes = outcome, no mediator 
     
    mod.1_outp_imp <- lm(mod.1_imp, data = ll.imp_sets[[i]]) ## change in stigma = predictor, 
depression = mediator, no outcome 
     
    mod.2_outp_imp <- lm(mod.2_imp, data = ll.imp_sets[[i]]) ## change in stigma = predictor, 
depression = mediator, diabetes = outcome, full model 
     
    results_med <- mediation::mediate(mod.1_outp_imp,  
                           mod.2_outp_imp, treat = 'stigma_change', mediator = 'PHQ9_tot.y', boot = 
TRUE, sims = 1000)     ## bootstrap CI with 1000 simulations 
     
    list("mod.0_outp_imp" = mod.0_outp_imp, 
         "mod.1_outp_imp" = mod.1_outp_imp, 
         "mod.2_outp_imp" = mod.2_outp_imp, 
         "results_med" = results_med) 
     
  }) 
 
save(list = c("ll.imp_sets", "ll.results"), file = "imputed_datasets_results.image") 
load("imputed_datasets_results.image") 
 
## pooled mediation results 
## bootstrapped p-values function, adapted from boot.pval::boot.pval[] 
modified.boot.pval <- function(sims, theta_null = 0) { 
  pval_precision = 1/length(sims)    
   
  alpha_seq <- seq(1e-16, 1 - 1e-16, pval_precision) 
   
  ci <- lapply(alpha_seq, function(xalpha) {rbind(quantile(sims, c(xalpha/2, 1 - xalpha/2)))})  
  bounds <- do.call(rbind, ci) 
   
  alpha <- alpha_seq[which.min(theta_null >= bounds[,1] & theta_null <= bounds[,2])] 
  return(alpha) 
} 
 
## p values function from mediation package 
p.val <- function (x, xhat){ 
  if (xhat == 0) 
    out <- 1 
  else { 
    out <- 2 * min(sum(x > 0), sum(x < 0))/length(x) 
  } 
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  return(min(out, 1)) 
} 
 
## ACME 
## Pooled ACME point estimate 
ll.med.results <- lapply(1:m, function(i){ll.results[[i]]$results_med}) 
 
pool.ACME <- 
  (ll.m <-  
     lapply(ll.med.results,  
            function(l){ 
              l$d0  
            }) %>% unlist()) %>% mean() 
pool.ACME 
 
## Pooled ACME CI 
pool.ACME.CI <-  
  (ll.ACME <-  
     lapply(lapply(1:m, function(i){ll.results[[i]]$results_med}),  
            function(l) { 
              l$d0.sims 
            }) %>% unlist()) %>% quantile(., c(2.5, 97.5)/100) 
pool.ACME.CI 
 
## Pooled ACME p value 
plot(density(ll.ACME[1:1000])) 
plot(density(ll.ACME[1:1000 + 1000])) 
plot(density(ll.ACME[1:1000 + 2*1000])) 
plot(density(ll.ACME[1:1000 + 20*1000])) 
plot(density(ll.ACME[1:1000 + 29*1000])) 
 
pool.ACME.pval <- p.val(ll.ACME, xhat = pool.ACME) 
pool.ACME.pval 
 
pool.ACME.pval.al <- modified.boot.pval(ll.ACME) 
pool.ACME.pval.al 
 
## ADE 
## Pooled ADE point estimate 
pool.ADE <-  
  lapply(lapply(1:m, function(i){ll.results[[i]]$results_med}),  
         function(l) {l$z0}) %>% unlist() %>% mean() 
pool.ADE 
 
## Pooled ADE CI 
pool.ADE.CI <-  
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  (ll.ADE <-  
     lapply(lapply(1:m, function(i){ll.results[[i]]$results_med}),  
            function(l) { 
              l$z0.sims 
            }) %>% unlist() 
  ) %>% quantile(., c(2.5, 97.5)/100) 
pool.ADE.CI 
 
## Pooled ADE p value 
pool.ADE.pval <- p.val(ll.ADE, xhat = pool.ADE) 
pool.ADE.pval 
 
pool.ADE.pval.al <- modified.boot.pval(ll.ADE) 
pool.ADE.pval.al 
 
## Pooled total effect 
pool.Tot <-  
  lapply(lapply(1:m, function(i){ll.results[[i]]$results_med}),  
         function(l) {l$tau.coef}) %>% unlist() %>% mean() 
pool.Tot 
 
## Pooled total effect CI 
pool.Tot.CI <-  
  (ll.Tot <-  
     lapply(lapply(1:m, function(i){ll.results[[i]]$results_med}),  
            function(l) { 
              l$tau.sims 
            }) %>% unlist()) %>% quantile(., c(2.5, 97.5)/100) 
pool.Tot.CI 
 
## Pooled total effect p value 
pool.Tot.pval <- p.val(ll.Tot, xhat = pool.Tot) 
pool.Tot.pval 
 
pool.Tot.pval.al <- modified.boot.pval(ll.Tot) 
pool.Tot.pval.al 
 
## Prop. Mediated 
## Prop. Mediated point estimate 
pool.Prop.Med <-   
  lapply(lapply(1:m, function(i){ll.results[[i]]$results_med}),  
         function(l) {l$n0}) %>% unlist() %>% mean() 
pool.Prop.Med 
 
## Prop. Mediated CI 
pool.Prop.Med.CI <-  
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  (ll.Med <-  
     lapply(lapply(1:m, function(i){ll.results[[i]]$results_med}),  
            function(l) { 
              l$n0.sims 
            }) %>% unlist()) %>% quantile(., c(2.5, 97.5)/100) 
pool.Prop.Med.CI 
 
## Prop. Mediate p value 
pool.Prop.Med.pval <- p.val(ll.Med, xhat = pool.Prop.Med) 
pool.Prop.Med.pval 
 
pool.Prop.Med.pval.al <- modified.boot.pval(ll.Med) 
pool.Prop.Med.pval.al 
 
## Store results in tibble 
TAB <- ## With p.val() p-values 
  tribble( 
    ~indicator, ~Estimate, ~LB, ~UB, ~pval, 
    "ACME", pool.ACME, pool.ACME.CI[1], pool.ACME.CI[2], pool.ACME.pval, 
    "ADE",  pool.ADE, pool.ADE.CI[1], pool.ADE.CI[2], pool.ADE.pval,  
    "Total Effect", pool.Tot, pool.Tot.CI[1], pool.Tot.CI[2], pool.Tot.pval, 
    "Prop. Mediated", pool.Prop.Med, pool.Prop.Med.CI[1], pool.Prop.Med.CI[2], 
pool.Prop.Med.pval 
  ) 
TAB 
 
TAB1 <- ## With p.val() and boot.pval() p-values 
  tribble( 
    ~indicator, ~Estimate, ~LB, ~UB, ~pval, ~pval.al, 
    "ACME", pool.ACME, pool.ACME.CI[1], pool.ACME.CI[2], pool.ACME.pval, 
pool.ACME.pval.al, 
    "ADE",  pool.ADE, pool.ADE.CI[1], pool.ADE.CI[2], pool.ADE.pval, pool.ADE.pval.al,  
    "Total Effect", pool.Tot, pool.Tot.CI[1], pool.Tot.CI[2], pool.Tot.pval, pool.Tot.pval.al, 
    "Prop. Mediated", pool.Prop.Med, pool.Prop.Med.CI[1], pool.Prop.Med.CI[2], 
pool.Prop.Med.pval, pool.Prop.Med.pval 
  ) 
TAB1 
summary(TAB1) 
 
### adjusted analysis ### 
## model formulas 
## change in stigma = predictor, diabetes = outcome, no mediator 
mod.0_imp_adj <- A1C.y ~ stigma_change + A1C.x + Age + Sex + hh_inc + educ + PType 
 
## change in stigma = predictor, depression = mediator, no outcome  
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mod.1_imp_adj <- PHQ9_tot.y ~ stigma_change + PHQ9_tot.x + Age + Sex + hh_inc + educ + 
PType 
 
## change in stigma = predictor, depression = mediator, diabetes = outcome, full model 
mod.2_imp_adj <- A1C.y ~ stigma_change + A1C.x + PHQ9_tot.x + PHQ9_tot.y + Age + Sex + 
hh_inc + educ + PType 
 
## bootstrapped mediation (adjusted) results, save as list-like object 
ll.results_adj <-  
  lapply(1:m, function(i) { 
    mod.0_outp_imp_adj <- lm(mod.0_imp_adj, data = ll.imp_sets[[i]]) ## change in stigma = 
predictor, diabetes = outcome, no mediator 
     
    mod.1_outp_imp_adj <- lm(mod.1_imp_adj, data = ll.imp_sets[[i]]) ## change in stigma = 
predictor, depression = mediator, no outcome 
     
    mod.2_outp_imp_adj <- lm(mod.2_imp_adj, data = ll.imp_sets[[i]]) ## change in stigma = 
predictor, depression = mediator, diabetes = outcome, full model 
     
    results_med_adj <- mediation::mediate(mod.1_outp_imp_adj,  
                           mod.2_outp_imp_adj, treat = 'stigma_change', mediator = 'PHQ9_tot.y', boot = 
TRUE, sims = 1000)     ## bootstrap CI with 1000 simulations 
     
    list("mod.0_outp_imp_adj" = mod.0_outp_imp_adj, 
         "mod.1_outp_imp_adj" = mod.1_outp_imp_adj, 
         "mod.2_outp_imp_adj" = mod.2_outp_imp_adj, 
         "results_med_adj" = results_med_adj) 
     
  }) 
 
save(list = c("ll.imp_sets", "ll.results_adj"), file = "imputed_datasets_results_adj.image") 
load("imputed_datasets_results_adj.image") 
 
## pooled mediation results, adjusted analysis 
## bootstrapped p-values function, adapted from boot.pval::boot.pval[] 
modified.boot.pval <- function(sims, theta_null = 0) { 
  pval_precision = 1/length(sims)    
   
  alpha_seq <- seq(1e-16, 1 - 1e-16, pval_precision) 
   
  ci <- lapply(alpha_seq, function(xalpha) {rbind(quantile(sims, c(xalpha/2, 1 - xalpha/2)))})  
  bounds <- do.call(rbind, ci) 
   
  alpha <- alpha_seq[which.min(theta_null >= bounds[,1] & theta_null <= bounds[,2])] 
  return(alpha) 
} 
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## p values function from mediation package 
p.val <- function (x, xhat){ 
  if (xhat == 0) 
    out <- 1 
  else { 
    out <- 2 * min(sum(x > 0), sum(x < 0))/length(x) 
  } 
  return(min(out, 1)) 
} 
 
## ACME 
## Pooled ACME point estimate 
ll.med.results_adj <- lapply(1:m, function(i){ll.results_adj[[i]]$results_med_adj}) 
 
pool.ACME_adj <- 
  (ll.m_adj <-  
     lapply(ll.med.results_adj,  
            function(l){ 
              l$d0  
            }) %>% unlist()) %>% mean() 
pool.ACME_adj 
 
## Pooled ACME CI 
pool.ACME.CI_adj <-  
  (ll.ACME_adj <-  
     lapply(lapply(1:m, function(i){ll.results_adj[[i]]$results_med_adj}),  
            function(l) { 
              l$d0.sims 
            }) %>% unlist()) %>% quantile(., c(2.5, 97.5)/100) 
pool.ACME.CI_adj 
 
## Pooled ACME p value 
plot(density(ll.ACME_adj[1:1000])) 
plot(density(ll.ACME_adj[1:1000 + 1000])) 
plot(density(ll.ACME_adj[1:1000 + 2*1000])) 
plot(density(ll.ACME_adj[1:1000 + 20*1000])) 
plot(density(ll.ACME_adj[1:1000 + 29*1000])) 
 
pool.ACME.pval_adj <- p.val(ll.ACME_adj, xhat = pool.ACME_adj) 
pool.ACME.pval_adj 
 
pool.ACME.pval.al_adj <- modified.boot.pval(ll.ACME_adj) 
pool.ACME.pval.al_adj 
 
## ADE 



149 
 

 

## Pooled ADE point estimate 
pool.ADE_adj <-  
  lapply(lapply(1:m, function(i){ll.results_adj[[i]]$results_med_adj}),  
         function(l) {l$z0}) %>% unlist() %>% mean() 
pool.ADE_adj 
 
## Pooled ADE CI 
pool.ADE.CI_adj <-  
  (ll.ADE_adj <-  
     lapply(lapply(1:m, function(i){ll.results_adj[[i]]$results_med_adj}),  
            function(l) { 
              l$z0.sims 
            }) %>% unlist() 
  ) %>% quantile(., c(2.5, 97.5)/100) 
pool.ADE.CI_adj 
 
## Pooled ADE p value 
pool.ADE.pval_adj <- p.val(ll.ADE, xhat = pool.ADE_adj) 
pool.ADE.pval_adj 
 
pool.ADE.pval.al_adj <- modified.boot.pval(ll.ADE_adj) 
pool.ADE.pval.al_adj 
 
## Pooled total effect 
pool.Tot_adj <-  
  lapply(lapply(1:m, function(i){ll.results_adj[[i]]$results_med_adj}),  
         function(l) {l$tau.coef}) %>% unlist() %>% mean() 
pool.Tot_adj 
 
## Pooled total effect CI 
pool.Tot.CI_adj <-  
  (ll.Tot_adj <-  
     lapply(lapply(1:m, function(i){ll.results_adj[[i]]$results_med_adj}),  
            function(l) { 
              l$tau.sims 
            }) %>% unlist()) %>% quantile(., c(2.5, 97.5)/100) 
pool.Tot.CI_adj 
 
## Pooled total effect p value 
pool.Tot.pval_adj <- p.val(ll.Tot, xhat = pool.Tot_adj) 
pool.Tot.pval_adj 
 
pool.Tot.pval.al_adj <- modified.boot.pval(ll.Tot_adj) 
pool.Tot.pval.al_adj 
 
## Prop. Mediated 
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## Prop. Mediated point estimate 
pool.Prop.Med_adj <-   
  lapply(lapply(1:m, function(i){ll.results_adj[[i]]$results_med_adj}),  
         function(l) {l$n0}) %>% unlist() %>% mean() 
pool.Prop.Med_adj 
 
## Prop. Mediated CI 
pool.Prop.Med.CI_adj <-  
  (ll.Med_adj <-  
     lapply(lapply(1:m, function(i){ll.results_adj[[i]]$results_med_adj}),  
            function(l) { 
              l$n0.sims 
            }) %>% unlist()) %>% quantile(., c(2.5, 97.5)/100) 
pool.Prop.Med.CI_adj 
 
## Prop. Mediate p value 
pool.Prop.Med.pval_adj <- p.val(ll.Med, xhat = pool.Prop.Med_adj) 
pool.Prop.Med.pval_adj 
 
pool.Prop.Med.pval.al_adj <- modified.boot.pval(ll.Med_adj) 
pool.Prop.Med.pval.al_adj 
 
## Store results in tibble 
TAB_adj <- ## With p.val() p-values 
  tribble( 
    ~indicator, ~Estimate, ~LB, ~UB, ~pval, 
    "ACME", pool.ACME_adj, pool.ACME.CI_adj[1], pool.ACME.CI_adj[2], 
pool.ACME.pval_adj, 
    "ADE",  pool.ADE_adj, pool.ADE.CI_adj[1], pool.ADE.CI_adj[2], pool.ADE.pval_adj,  
    "Total Effect", pool.Tot_adj, pool.Tot.CI_adj[1], pool.Tot.CI_adj[2], pool.Tot.pval_adj, 
    "Prop. Mediated", pool.Prop.Med_adj, pool.Prop.Med.CI_adj[1], pool.Prop.Med.CI_adj[2], 
pool.Prop.Med.pval_adj 
  ) 
TAB_adj 
 
TAB1_adj <- ## With p.val() and boot.pval() p-values 
  tribble( 
    ~indicator, ~Estimate, ~LB, ~UB, ~pval, ~pval.al, 
    "ACME", pool.ACME_adj, pool.ACME.CI_adj[1], pool.ACME.CI_adj[2], 
pool.ACME.pval_adj, pool.ACME.pval.al_adj, 
    "ADE",  pool.ADE_adj, pool.ADE.CI_adj[1], pool.ADE.CI_adj[2], pool.ADE.pval_adj, 
pool.ADE.pval.al_adj,  
    "Total Effect", pool.Tot_adj, pool.Tot.CI_adj[1], pool.Tot.CI_adj[2], pool.Tot.pval_adj, 
pool.Tot.pval.al_adj, 
    "Prop. Mediated", pool.Prop.Med_adj, pool.Prop.Med.CI_adj[1], pool.Prop.Med.CI_adj[2], 
pool.Prop.Med.pval_adj, pool.Prop.Med.pval_adj 
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  ) 
TAB1_adj 
 
##### longitudinal analysis of SSCI by treatment group ##### 
### data preparation and set up ### 
## set longitudinal model 
mod_long <- PID ~ Stigma1 + Stigma2 + Stigma3 + Stigma4 
 
## create data frames with only model 
INDEP_24mo_fin <- model.frame(mod_long, data=INDEP_24mo, na.action = na.pass) 
INDEP_36mo_fin <- model.frame(mod_long, data=INDEP_36mo, na.action = na.pass) 
 
## reclassify 0 values for stigma as NAs 
INDEP_24mo_fin[, 2:5][INDEP_24mo_fin[, 2:5] == 0] <- NA 
INDEP_36mo_fin[, 2:5][INDEP_36mo_fin[, 2:5] == 0] <- NA 
 
## mutate new total stigma scores in longitudinal data frames 
INDEP_24mo_fin <- INDEP_24mo_fin %>% mutate(tot_stigma.24mo = 
Stigma1+Stigma2+Stigma3+Stigma4) 
INDEP_36mo_fin <- INDEP_36mo_fin %>% mutate(tot_stigma.36mo = 
Stigma1+Stigma2+Stigma3+Stigma4) 
 
## join dataframes 
INDEP_long <- left_join(INDEP_0mo_fin, INDEP_12mo_fin, by="PID") 
 
## rows 405-4011 to be deleted 
INDEP_long <- INDEP_long[-c(405,406,407,408,409,410,411), ] 
 
## join dataframes 
INDEP_long <- left_join(INDEP_long, INDEP_24mo_fin, by="PID") 
INDEP_long <- left_join(INDEP_long, INDEP_36mo_fin, by="PID") 
 
## mutate new total stigma scores from baseline/12mo 
INDEP_long <- INDEP_long %>% mutate(tot_stigma.0mo = 
Stigma1.x+Stigma2.x+Stigma3.x+Stigma4.x) 
INDEP_long <- INDEP_long %>% mutate(tot_stigma.12mo = 
Stigma1.y+Stigma2.y+Stigma3.y+Stigma4.y) 
 
## drop unused variables for longitudinal analysis 
INDEP_long <- INDEP_long[ -c(11:14) ] 
INDEP_long <- INDEP_long[ -c(14:21) ] 
INDEP_long <- INDEP_long[ -c(15:18) ] 
 
## convert to long format for repeated measures indexed by time 
INDEP_long <- INDEP_long %>% 
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                gather(key = "time", value = "SSCI", tot_stigma.0mo, tot_stigma.12mo, 
tot_stigma.24mo, tot_stigma.36mo) 
 
## relabel time values 
INDEP_long$time <- 
  factor(INDEP_long$time, 
levels=c("tot_stigma.0mo","tot_stigma.12mo","tot_stigma.24mo","tot_stigma.36mo"), 
         labels=c("0", 
                  "12", 
                  "24", 
                  "36")) 
 
### multiple imputations for longitudinal analysis ### 
## use AMELIA for 30 multiple imputations 
set.seed(1234) 
m = 30 
INDEP_long_imp <- amelia(INDEP_long, m=m, p2s = 1,  
                    idvars=c("PID","PType","SID"),  
                    noms=c("Stigma_cond","time"), 
                    ords=c("educ", "Sex", "hh_inc"), 
                    max.resample = 1000) 
INDEP_long_imp 
plot(INDEP_long_imp) ## assess convergence ## education variable has multiple peaks 
indicating overdispersion 
write.amelia(obj=INDEP_long_imp, file.stem="INDEP_long_imp") 
 
## set up imputed datasets for longitudinal analysis, store as list-like object 
ll.long.imp_sets <- 
  lapply(1:m, function(i){ 
    INDEP_long_imp.i <- read.csv(paste0('indep_long_imp', i, '.csv'), header=TRUE) ## load 
m=30 imputed datasets 
     
    INDEP_long_imp.i$PHQ9_tot.y <-round(INDEP_long_imp.i$PHQ9_tot.y) ## round imputed 
PHQ9 values to nearest whole numbers (no missingness at baseline) 
     
    INDEP_long_imp.i$SSCI <- round(INDEP_long_imp.i$SSCI) ## round imputed SSCI values 
to nearest whole number 
     
    INDEP_long_imp.i$A1C.y <- round(INDEP_long_imp.i$A1C.y, digits = 1) ## round imputed 
A1c values to 1 decimal place (no missingness at baseline) 
     
    return(INDEP_long_imp.i) 
  }) 
 
## check an imputed dataset 
INDEP_long_imp1 <- ll.long.imp_sets[[1]] 
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### longitudinal analysis of SSCI by treatment group ### 
## model formula 
## intervention assignment = predictor, total self-stigma score as outcome  
mod_long <- SSCI ~ PType + as.numeric(time) + PType*as.numeric(time) + Age + Sex + 
as.factor(hh_inc) + as.factor(educ) + PHQ9_tot.x + A1C.x 
 
## mixed effects model, intervention*time interaction, random intercept for individuals with 
different SSCI values, exchangeable correlation structure, no random slopes 
ll.long.mod <-  
  lapply(1:m, function(i) { 
    mod.long.outp <- lme(mod_long,  
                          random = ~ 1 | PID, 
                          correlation = corCompSymm(form = ~1 | PID), 
                          method = "ML", 
                          data = ll.long.imp_sets[[i]]) 
     
  }) 
ll.long.mod 
 
## pool results together 
long.fit <- pool(ll.long.mod) 
 
## point estimates, robust CI, p values 
summary(long.fit, conf.int=TRUE) 
 
## random effects model parameters 
testEstimates(ll.long.mod, var.comp=TRUE, extra.pars = TRUE) 
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