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A B S T R A C T   

Introduction: Ukraine has a high prevalence of co-occurring disorders (COD), defined as having both substance 
use (SUD) and psychiatric disorders. Major depressive disorder (MDD) is the most prevalent psychiatric disorder 
among people with SUD. People with COD experience poor health outcomes, and international agencies propose 
integrated COD care. In Ukraine, treatment for SUD is delivered in specialized substance use clinics, without 
providing any other medical services for comorbidities, including MDD. Here we present the protocol, along the 
with the preliminary results of the MEDIUM project, including observations over the first 6 months. 
Methods: A cluster-randomized type-2 hybrid trial was conducted to integrate MDD treatment into specialty 
clinics providing opioid agonist therapies (OAT) in Ukraine. Twelve clinics in four regions underwent 
randomization to control (N = 1) vs experimental arms (N = 2) in each region. Clinicians at experimental sites 
received tele-education through modified project ECHO using a facilitated screening, evaluation, and treatment 
algorithm of depression, with or without financial incentives. Service-, patient- and provider-level data were 
collected for the analysis every 6 months for 24 months. 
Preliminary results: For service delivery outcomes, 4421 patients enrolled on OAT across all sites were assessed for 
MDD for screening (76.7%), evaluation with diagnosis (43.5%) and treatment (30.7%) for MDD; 13.8% 
continued treatment at least for 6 months. For patient-level outcomes, 1345 patients and 54 providers partici-
pated in serial surveys every six months. 
Conclusion: This study will be the first to explore integrated COD care in Ukraine and generate evidence on 
effective service integration and delivery strategies for people with COD receiving treatment at substance use 
clinics with broader implications for Eastern Europe and Central Asia region.  

Abbreviations: COD, Co-occurring disorders; DSM-5, Diagnostic and statistical manual of mental disorders, fifth edition; EBP, Evidence-based practice; ECHO- 
COD, Extension for community healthcare outcomes for co-occurring disorders; HBV, Hepatitis B virus; HCV, Hepatitis C virus; HRQoL, Health-related quality of life; 
HIV, Human immunodeficiency virus; i-PARiHS, Integrated promoting action on research implementation in health services; IRB, Institutional review board; MDD, 
Major depressive disorder; OAT, Opioid agonist therapies; OUD, Opioid use disorder; P4P, Pay for performance; PD, Psychiatric disorders; PWID, People who inject 
drugs; SBIRT, Screening, brief Intervention and referral to treatment; SET, Screening, evaluation, treatment; SOC, Standard of care; SNRI, Serotonin-norepinephrine 
re-uptake inhibitor; SSRI, Selective serotonin re-uptake inhibitor; SUD, substance use disorders. 
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1. Introduction 

Ukraine is a middle-income country in Eastern Europe that has a high 
prevalence of psychiatric (PD) and substance use disorders (SUD) [1,2]. 
PD like major depressive disorder (MDD) and SUD like opioid and 
alcohol use disorder are especially high. When they co-occur, termed co- 
occurring disorders (COD) or dual disorders [3], they include the com-
bination of at least one PD and one SUD identified in the Diagnostic and 
Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) [4,5]. COD 
are common [6,7], and result in poorer psychosocial functioning, higher 
frequency of emergency room visits and hospitalization, a higher burden 
of disease, and worse health-related quality of life (HRQoL) for people 
with COD relative to those with either PD or SUD alone [6,8–10]. 

Among the ~355,000 people who inject drugs (PWID) in Ukraine 
[11], over 80% have opioid use disorder (OUD); nearly all opioids are 
injected as oral prescription opioids are not readily available. The 
prevalence of PDs among PWID often exceeds 50% [6], with MDD being 
the most common PD among PWID [6,12,13]. Independent of COD, 
PWID have poor health outcomes, including from high prevalence of 
medical comorbidities like HIV, viral hepatitis (HBV, HCV), tubercu-
losis, and other conditions [14–16]. Furthermore, PWID and people with 
PDs experience stigma and discrimination [17,18], which may be 
heightened when PDs and OUD co-occur. 

Maintenance with opioid agonist therapies (OAT) like methadone or 
buprenorphine are the most effective treatment for of OUD [19,20]. 
Systematic reviews confirm that OAT consistently improves health 
outcomes by decreasing illicit opioid use, injection and injection-related 
risks, sex-related risk behavior, risk of HIV and HCV infections and 
overdose [21,22]; OAT improves many social conditions like employ-
ment and interpersonal relationships while decreasing criminal activity 
[23]. Similarly, the best evidence-based treatment for MDD is with an-
tidepressants, including selective serotonin reuptake inhibitors (SSRIs) 
and serotonin-norepinephrine reuptake inhibitors (SNRIs) [24]. 

Organization of healthcare systems can greatly influence services 
delivery [25]. Though there has been recent reform, Ukraine’s health 
system is built on the Soviet Semashko model, which prioritizes spe-
cialty care in separate settings [26]. PDs are typically evaluated and 
treated in specialized psychiatric clinics while SUD treatment is pro-
vided independently in narcology (an addiction subspecialty of psychi-
atry) clinics [2,27]. While narcologists can technically prescribe 
antidepressants, they are often reluctant to provide psychiatric care due 
to lack of experience, skills and motivation and, in some cases, un-
availability of psychiatric medications [28]. Consequently, Ukraine’s 
current standard of care (SOC) involves referring OAT patients to an off- 
site psychiatric clinic if MDD is suspected rather than provide onsite 
screening, diagnosis and treatment. Even though national guidelines 
recommend standardized screening tools, screening is either uncommon 
or not reported, and adherence to these guidelines is minimal. Conse-
quently, the siloed healthcare delivery reduces access to care for patients 
who need it, with narcologists often reinforcing the existing status quo 
even though they have the training and the legal capacity treat COD 
patients [2]. 

International agencies recommend integration of services, including 
for COD [29,30], as integration of COD care improves clinical outcomes 
[31–33]. Effective tools, strategies and processes to integrate COD care, 
however, are variable and sometimes complex, and none have been 
tested in the Ukrainian context. To address this implementation gap and 
overcome the challenge of the siloed care in Ukraine, we implemented 
the integrated COD care model for OUD and MDD in Ukraine: Project 
MEDIUM. To guide implementation of integrating COD care, we used 
the integrated Promoting Action on Research Implementation in Health 
Services (i-PARiHS) framework [34], which includes key constructs of 
innovation of the evidence-base practice (EBP), facilitation style and fit, 
impact of the EPB on recipients, and context. Guided by i-PARIHS 
framework, implementation of integrated COD care was facilitated 
using expert coaching using Project ECHO, a collaborative learning tool 

effective for teaching and supporting non-specialists (i.e., narcologists) 
to provide specialty care (i.e., treatment for PDs) in OAT clinics. Here, 
we provide the rationale for MEDIUM, along with the trial protocol, 
research methods, study design, description of tools and EBPs, the 
evaluation plan, and preliminary results. Throughout this text, COD 
refers to the co-occurrence of OUD and MDD. 

2. Methods 

2.1. Local context 

OAT were introduced in Ukraine in 2004, with 17,232 patients on 
OAT at 204 governmental clinics throughout the country just before 
Russia invaded Ukraine in February 2022, with scale-up continuing 
since the invasion [35,36]. OAT coverage in Ukraine, however, remains 
low at 5.9% [37], well below the WHO recommended 40% [38]. OAT 
scale-up has been thwarted by patient, provider and structural factors, 
including deep-seated myths and misconceptions, limited OAT conve-
nience and accessibility, lack of integrated care, stigma and discrimi-
nation in specialty care settings, and police harassment at OAT sites 
[39,40]. 

2.2. Implementation strategies and tools 

2.2.1. SET, or modified SBIRT (screening, brief intervention and referral to 
treatment) 

Guided by the i-PARiHS framework, we created a rapid, innovative 
implementation strategy, Screening, Evaluation and Treatment (SET) by 
modifying an existing tool, Screening, Brief Intervention and Referral to 
Treatment (SBIRT) for the delivery of evidence-based practice (i.e., 
antidepressants for MDD) by removing the component of offsite referral 
(Fig. 1). 

SBIRT is an implementation practice to guide treatment scale-up, 
including for SUD and PDs. SBIRT has been effectively deployed in 
primary care, emergency rooms, and other community settings [41–43], 
and it is recommended by Substance Abuse and Mental Health Services 
Administration in Treatment Improvement Protocol 42 for integrating 
COD treatment [29]. SBIRT, however, is limited through its offsite 
“referral”, which has recently been successfully modified to SET to 
streamline the process [44]. The SET toolkit eliminated the referral 
component by providing narcologists SET tools (i.e., brief screening and 
diagnostic instruments), expert facilitation to support evaluation and 
treatment of patients (i.e., ongoing tele-education). Free antidepressant 
medications were available to all study sites. An initial 2-day SET 
training was delivered to both intervention arm clinicians, along with a 

Fig. 1. A simplified screening, evaluation and treatment (SET) strategy to guide 
implementation of integrating treatment for co-occurring disorders (To be 
printed in color). (For interpretation of the references to color in this figure 
legend, the reader is referred to the web version of this article.) 
SET strategy was devised as a modification of SBIRT by removing the referral 
component. 
Abbreviations: SBIRT Screening, Brief Intervention, Referral, Treatment; PHQ-9 
Patient Health Questionnaire 9; MADRS Montgomery-Asberg Depression Rating 
Scale; MDQ Mood Disorder Questionnaire. 
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manual and an instruction sheet with the SET algorithm. Ongoing 
training and clinical support were provided continuously over 24 
months using tele-education. According to SET, any patient screening 
positive for depression were immediately evaluated for diagnostic 
confirmation using standardized tools. For treatment, those with mild 
depression were monitored for stability and received supportive coun-
selling. If diagnosed with moderate to severe depression, clinicians 
prescribed antidepressants in accordance with national guidelines. For 
patients that improved, antidepressants were maintained and monitored 
for at least one year. Patients non-responsive to antidepressants were 
referred to an offsite psychiatric hospital for expert consultation. 

2.2.2. ECHO-COD, or modified project ECHO (extension for community 
healthcare outcomes®) for COD 

Facilitation is a key ingredient for effective implementation ac-
cording to the i-PARiHS framework. As clinicians were geographically 
dispersed throughout Ukraine, we deployed a modified Project ECHO- 
like tele-education strategy to facilitate and support OAT clinicians to 
also provide psychiatric care. ECHO is based on established educational 
theories of social learning and behavior change [45] where a group of 
non-specialists collaborate with specialists, resulting in an innovative 
healthcare delivery model that translates into high-quality care for pa-
tients in non-specialty settings [46,47]. ECHO links experts with non- 
specialist clinicians through tele-education, in which the newly 
emerging experts co-manage cases and share expertise via mentoring, 
guidance, feedback, support and didactic education. ECHO learning for 
this study was modified to focus on co-management of COD, called 
ECHO-COD, and was provided bi-weekly for via zoom. ECHO-COD 
learning was guided by a U.S. expert and included case-based learning 
and mini-didactic clinical vignettes. 

2.2.3. Pay-for-performance 
Pay for performance (P4P) is a strategy used in healthcare that 

provides financial incentives to clinicians for adhering to clinical 
guidelines and achieving better health outcomes [48]. Such practices are 
increasingly used globally, including in middle-income settings, with 
qualified support for P4P programs that deploy valid quality indicators, 
ensure patient and physician autonomy, adequately reward clinicians, 
and involve clinicians in the incentive process. In Ukraine, physicians, 
on average, earn $260 per month, a salary that is well below the income 
of other professionals [49,50]. Given this, we introduced P4P to facili-
tate the successful implementation of SET among clinicians. With the 
focus on local context and on the evidence that successes from P4P 
strategies are optimized when adequate incentives target pre-specified 
indicators [51], we defined a set of measurable indicators as targets 
for clinicians that included (i) screening, (ii) diagnosis, (iii) treatment 
initiation and (iv) treatment retention. The indicators and payment 
structure were guided by a panel of OAT providers and international 
experts (Supplementary Table 1). The incentives were transparent so 
that each provider at a P4P site could see the indicators achieved in their 
monthly status report and was paid monthly as an addition to clinicians’ 
monthly remuneration. 

2.3. Implementation framework 

The implementation and evaluation of MEDIUM is guided by i- 
PARIHS framework [34] that incorporates diffusion of innovation the-
ory [52] and implementation science. Central to i-PARiHS are its key 
constructs necessary for successful implementation: 1) Innovation in the 
EBP, which involves the SET delivery model for managing depression; 2) 
the Ukrainian context where substance use and PDs are managed 
separately and antidepressants are not prescribed in OAT clinics; 3) 
impact of the innovation on recipients, which is antidepressants for 
clients and P4P for clinicians; and 4) facilitation, which is guided by 
Project ECHO. 

2.4. Overall design 

Based on the region-specific differences in COD prevalence and OAT 
practice in Ukraine [53,54], we selected three substance use centers as 
study sites in each geographic regions: Center, East, South, West. 
Characteristics of the regions, number of OAT patients and OAT 
coverage levels are provided in Table 1 [11,55,56]. 

We deployed a type-2 hybrid, phase-in, cluster-randomized trial 
design [57]. Consistent with a type-2 hybrid design, we measured both 
implementation process and intervention effectiveness. To measure 
implementation processes, we defined service-level outcomes as the 
COD cascade of care (screening, evaluation, treatment, retention). For 
effectiveness, we conducted patient surveys to measure changes in 
HRQoL and other health indicators. Participant enrollment was 
completed between August 2019 and January 2020, and the follow-up 
was completed by February 2022. 

2.5. Randomization 

As the intervention was clinic-based and the goal was to evaluate 
service-level outcomes, it was not appropriate to randomize participants 
within a specific clinic. Therefore, we chose a cluster-randomized trial 
design. Three sites each were selected within four regions and allocated 
randomly to receiving SOC (control arm) or integrated COD care 
(experimental arms) (Fig. 2). 

In the SOC arm, no additional training was provided. In the experi-
mental arms, providers were trained to use SET procedures and sup-
ported through ECHO-COD, with or without P4P. As antidepressant 
treatment for MDD is an evidence-based practice [58], withholding it 
from the control arm would have been unethical, therefore all sites, 
including the ones providing SOC (control), were provided with a free 
supply of two antidepressant medications [sertraline (SSRI) and ven-
lafaxine (SNRI), projected to be taken by a maximum of 20% and 5% of 
patients, respectively, at any given time point (with a possibility to 
request additional supply), and an adapted clinical guideline that 
described the SET algorithm for depressive disorder. Provision of anti-
depressants to all sites, including those providing SOC, ensured that 
outcomes would not be confounded by varying availability of antide-
pressants and ability of patients to pay for them. OAT with methadone 
and buprenorphine is free in Ukraine and were readily available at all 
study sites. 

2.6. Study outcomes 

2.6.1. Service-level implementation outcomes 
We defined service-level outcomes according to the COD continuum 

of care as the following implementation measures: (i) depression 
screening, measured by the proportion of all OAT patients that were 
screened in the past 6 months; (ii) proportion evaluated by a physician, 
diagnosed and motivated to start treatment; (iii) proportion of patients 
initiated on antidepressant treatment; and (iv) proportion retained on 
antidepressants (SET cascade + retention). The denominator for the 
service-level outcome was the number of OAT patients. The numerator is 
different for each cascade element: number of patients screened, number 
of patients diagnosed with depression, number of patients started on 
antidepressants, and number of patients who received antidepressants 
for 6 months. 

2.6.2. Patient-level outcomes 
The primary patient-level efficacy outcomes were defined as the 

changes over time in depressive symptoms and health-related quality of 
life (QoL). Secondary outcomes were defined as changes in alcohol use, 
enacted, internalized, and anticipated stigma, HIV risk behavior and 
other health comorbidities. 
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2.6.3. Provider-level outcomes 
Provider-level outcomes were defined as changes over time in self- 

reported provider stigma, attitudes towards PWID, OAT, and EBPs. 

2.7. Study participants 

2.7.1. Participants for service-level outcomes 
Twelve OAT clinics from four regions of Ukraine (East, West, Center, 

South) were selected [59]. OAT sites were selected if they had: (i) at 
least 75 patients receiving OAT; and (ii) regional administrator approval 
for the clinicians at the site to participate. All patients receiving OAT at 
each participating sites during the study period were included in the 
evaluation of the service-level outcomes. Dropout from the antidepres-
sant treatment was not a reason for the follow-up discontinuation. 

Transfer of patients between sites was uncommon in Ukraine before 
the war and did not occur during the study. Treatment of depression, 
once made available at the site, was available to every patient under-
going OAT at the given site. Therefore, the entire population of patients 

receiving OAT at the 12 sites between August 2019 and February 2022 
were included in the assessment of the service-level outcomes. 

2.7.2. Participants for patient-level effectiveness outcomes 
To assess primary and secondary patient-level outcomes, a cohort of 

patients was randomly recruited to complete structured surveys every 6 
months over 24 months. To enroll individual participants at each OAT 
site, selection criteria included: (a) age ≥ 18 years; (b) prescribed OAT; 
and (c) ability to provide informed consent. Recruitment was conducted 
in the following order: (i) each site submitted lists of identification 
numbers (IDs) of their OAT patients for random selection; (ii) for sites 
with over 115 patients, we randomly selected IDs and sent this list back 
to the sites; (iii) clinical staff at each site contacted patients using their 
ID from the list, and offered to refer them to research assistants to learn 
more about the study; (iv) if interested, the research assistants 
completed screening procedures, informed consent procedures, and 
conducted the baseline interview. Additional random selection was 
made to replace IDs of patients who refused to participate. Participants 

Table 1 
Study context and implementation outcomes.  

Context information Entire reach of implementation outcomes: preliminary results over six months 

Region Oblast Number 
of PWIDs 

Population 
in 
thousands 

OAT 
Coverage 
by Feb 
2022 

Study Site Study Arm Total N of 
OAT 
patients 
per site 

Screened Diagnosed Treated 
with anti- 
depressants 

6-month 
retention 

South 

Kirovohrad 13,200 912 4.5% 

Kropyvnitsky 
Regional 
Narcological 
Dispensary 

SOC 435 
386 
(88.7%) 

169 
(38.9%) 

152 (34.9%) 
36 
(8.3%) 

Mykolaiv 12,300 1100 9.0% 

Mykolaiv Regional 
Narcological 
Dispensary 

ECHO- 
COD 540 

318 
(58.9%) 

122 
(22.6%) 122 (22.6%) 

60 
(11.1%) 

Mykolaiv City 
Hospital N5 

ECHO- 
COD+P4P 175 

169 
(96.6%) 

137 
(78.3%) 85 (48.6%) 

32 
(18.1%) 

East 

Donetsk 31,100 4080 6.1% 
Kramatorsk 
Narcological 
Dispensary 

SOC 254 
212 
(83.5%) 

229 
(90.2%) 135 (53.1%) 

22 
(8.7%) 

Dnipropetrovsk 58,000 3120 5.1% 

Krivyi Rih Psycho- 
Neurological 
Dispensary 

ECHO- 
COD 

698 
430 
(61.6%) 

179 
(25.6%) 

114 (16.3%) 
67 
(9.6%) 

Dnipropetrovsk 
Narcological 
Dispensary in 
Pavlograd 

ECHO- 
COD+P4P 334 

203 
(60.8%) 

175 
(52.4%) 117 (35.0%) 

57 
(17.1%) 

Center 

Poltava 33,700 2957 4.3% 
Poltava Regional 
Narcological 
Dispensary 

SOC 479 
323 
(67.4%) 

174 
(36.3%) 135 (28.2%) 

49 
(10.2%) 

Kyiv City 6500 1362 13.5% 

Kyiv City 
Narcological 
Clinic 
“Sociotherapia” 

ECHO- 
COD 539 

433 
(80.3%) 

123 
(22.8%) 77 (14.3%) 

42 
(7.8%) 

Vinnytsia 9400 1519 8.5% 

Vinnitsia Regional 
Narcological 
Dispensary 
“Sociotherapia” 

ECHO- 
COD+P4P 

351 336 
(95.7%) 

169 
(38.5%) 

69 (19.7%) 38 
(10.8%) 

West 

Lviv 3400 1356 12.8% 

Lviv Regional 
Center on 
Addiction 
Treatment and 
Prevention 

SOC 186 160 
(86.0%) 

135 
(72.6%) 

120 (64.5%) 71 
(38.2%) 

Ternopil 10,400 2488 5.7% 
Ternopil Regional 
Narcological 
Dispensary 

ECHO- 
COD 149 

146 
(98.0%) 

146 
(98.0%) 63 (42.3%) 

35 
(23.5%) 

Ivano- 
Frankivsk 4400 1026 3.1% 

Ivano-Frankivsk 
Regional 
Narcological 
Dispensary 

ECHO- 
COD+P4P 281 

277 
(98.6%) 

201 
(71.5%) 168 (59.8%) 

99 
(35.2%)  

Total  4421 3393 
(76.7%) 

1925 
(43.5%) 

1357 
(30.7%) 

608 
(13.8%) 

Contextual information on the four regions of Ukraine where study clinics were situated are presented along with preliminary implementation outcomes. 
Abbreviations: PWID People Who Inject Drugs, OAT Opioid Agonist Treatment, SOC Standard of Care, ECHO-COD Extension for Community Healthcare Outcomes® 
modified for Co-occurring Disorders, P4P Pay-for-Performance. 
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were followed up with the surveys even if they dropped out of OAT. 

2.7.3. Participants for provider-level outcomes 
To assess provider attitudes towards PWID, OAT, EBPs, organiza-

tional support and change, we selected a total sample of medical and 
administrative staff members from each site and conducted structured 
interviews after obtaining informed consent. 

2.8. Study assessments 

2.8.1. Clinical records data 
Clinical data for the service-level outcomes were collected at base-

line and every 6 months for 24 months from all OAT patients at each site 
using clinical records, regardless of the arm of the trial or participation 
in the interviews. We collected data using the standard electronic in-
strument used by OAT providers for routine treatment monitoring [60]. 
Charts were reviewed, and data were entered by authorized clinical 
personnel. Every quarter, after all up-to-date information was entered, 
the staff used the standard data export feature to export and encrypt a 
de-identified dataset containing information on OAT enrollment, 
medication prescription, mental health assessments, and other clinical 
assessments related to co-morbidities. 

2.8.2. Patient and provider surveys 
Structured interviews were used to survey patients and providers at 

baseline and every 6 month for 24 months. A detailed list of survey in-
struments used in patient and provider interviews can be found in 
Table 2. Interviews were conducted in Ukrainian or Russian, based on 
participants’ preferences. As surveys for providers were sent out to 
providers at each clinic, linked individual responses could be measured 
over time for both the clinic and the individual. All survey data were 
collected using the REDCap data management system. 

2.9. Statistical considerations 

2.9.1. Sample size 
For the service-level outcomes, the total sample consisted of all pa-

tients that received OAT across all participating sites – there were no 
patient-level measurements aside from their participation in the 
cascade. For patient-level outcomes, however, we conservatively esti-
mated a sample size of 405 per group (total sample size of 1215) using a 
two-sample t-test for a cluster randomized design to have at least 80% 
power at a 5% level of significance (Bonferroni corrected for 3 pairwise 
comparisons). We allowed for the within-site ICC of 0.01 to detect a 
small to medium standardized effect size (Cohens’ d) of 0.35 for a null 
hypothesis of no difference between the means of the three groups 
versus an alternative of at least one difference in means at the 24-month 
time point. The sample size calculation was performed using the PASS 
2019 software [74]. Given potential concerns about dropout, we inflated 
the sample size by 10% and recruited a total of 1350 patients for the 
patient-level outcome. For the provider-level outcomes, sample size was 
not pre-defined. 

2.9.2. Statistical analysis plan 
The preliminary descriptive analysis of the treatment cascade was 

performed. We calculated the percentage of the total study population at 
each step of the cascade (MDD screening, evaluation and diagnosis, 
antidepressant treatment initiation and retention). The service-, patient- 
, and provider-level data analyses described below are to follow. 

To understand the effect of the interventions on the depression 
treatment implementation outcomes, we will test the following hy-
potheses: (i) facilities participating in ECHO-COD and their level of 
engagement will have better service-level and patient-level outcomes 
facilitated through SET training; (ii) clinics receiving P4P incentives 
have better service- and patient-level outcomes but are moderated by 
participation in ECHO-COD facilitation (ECHO-COD+P4P > ECHO-COD 
> SOC). 

All analyses will be conducted using intention-to-treat, i.e., analysis 

Fig. 2. Project MEDIUM study design (To be printed in color). 
The MEDIUM study had three arms: Standard of Care, ECHO-COD, and ECHO-COD+P4P. Assessments were carried out on baseline and every 6 months for 24 
months. Service-, patient- and provider-level outcomes are presented. 
Abbreviations: SET: Screening Evaluation Treatment; ECHO-COD: Extension for Community Healthcare Outcomes® modified for Co-occurring Disorders; P4P: Pay 
for Performance; HRQoL Health-related Quality of Life, EBP Evidence based practice, OAT opioid agonist therapies, PWID people who inject drugs. (For interpre-
tation of the references to color in this figure legend, the reader is referred to the web version of this article.) 
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of the site and individuals within the site as randomized. For the service- 
level outcomes, the treatment cascade will be calculated as the ratio of 
patients receiving OAT that has been screened, diagnosed, started, and 
retained on treatment. A repeated measures likelihood-based mixed 
model with missing at random assumptions will be used for the analysis 
of the service-level outcome to compare the three study arms, adjusted 
for site, age, gender, and OAT medication (methadone or buprenor-
phine). The results will be displayed as point estimates with corre-
sponding 95% confidence limits. In addition, we will test for a linear 
trend among the intervention levels for the proposed outcomes, testing 
that ECHO-COD+P4P > ECHO-COD>SOC. We will test the treatment 
effects using similar methods for OAT dropout strata separately. Patient- 
and provider-level outcomes, including changes in depression symp-
toms, health-related QoL, stigma, alcohol use and HIV risk behavior, as 
well as provider attitudes, are continuous measures. Changes in these 
measures and their subscales over time, as well as differences in scores 
between study arms, will be evaluated using linear mixed-effects models 
with random intercepts to account for the intra-site clustering and 
within-subject variability by including a random intercept for each 
subject in the model. We will test for a treatment*time interaction. If the 
treatment*time interaction is significant at 0.10, we will use a linear 
contrast at 24-months to estimate the differences between treatment 
arms. If the treatment by time interaction is not significant, we will use 
the average of the measures over time to compare treatment arms using 
a linear contrast. 

We do not anticipate missing data to be a concern since most of the 
data on service-level outcomes was derived from clinical source docu-
mentation and we were able to retain the participants in the study 
sample if they dropped out of the depression treatment as long as they 
continued receiving OAT at the study sites. For the patient-level data, we 
conducted follow-up interviews with the participants enrolled in the 
survey sample even if they dropped out from OAT. We plan to explore 
patterns of missing data and compare baseline characteristics of those 
with and without data (i.e., eliminate the missing completely at random 
assumption). We will conduct sensitivity analyses for missing not at 
random using an appropriate missing data method, such as pattern 
mixture models. SAS software version 9.4 or higher and R will be used 
for all analyses [75,76]. 

2.10. Institutional review and ethical considerations 

The research protocol was approved by Ukrainian Institute on Public 
Health Policy Institutional Review Board (IRB) for scientific content and 
compliance with applicable research and human subject regulations. 
The trial is registered at www.clinicaltrials.gov as NCT05646212. 

Clinical record data were collected on all patients receiving OAT. As 
the data collected were identical to routine treatment quality moni-
toring performed by OAT providers and did not include any personally 
identifiable information, the IRB granted an informed consent wavier. 
To participate in the surveys, participants signed an informed consent 
document approved by the IRB. 

3. Preliminary results 

For the service-level implementation outcomes, all patients receiving 
OAT at all study sites were included (N = 4421). For the patient-level 
outcomes, participant accrual happened according to the planned 
timeline, enrolling 1345 patients between August 2019 and January 
2020. The completion of the 24-month follow-up was complicated by 
the COVID-19 pandemic, though the study team was able to adapt 
swiftly and provide remote interviews. Consequently, it was possible to 
complete the 24-month follow-up according to the protocol by January 
2022. 

Here we present the preliminary service-level results involving all 
patients receiving OAT at all sites. The COD cascade is presented in 
Fig. 3, including the implementation gap, with 76.7% (N = 3393) 
screened at least once, 43.5% diagnosed with MDD (N = 1925), 30.7% 
initiated antidepressant treatment (N = 1357), and 13.8% (N = 608) 
were retained on antidepressants 6 months after initiation (Fig. 3). Sites 
differed in terms of size (Table 1), ranging from 149 to 698 patients 
receiving OAT, with considerable variation in each level of the cascade 
by site. Specifically, screening ranged from 58.9% to 98.6%, while 
diagnosis ranged from 22.6% to 98.0%. Initiation of antidepressants 
ranged from 16.3% to 64.5% and 6-month retention ranged from 7.8% 
to 38.2%.The denominator of each step in SET cascade is the total 
number of patients receiving opioid agonist treatment in all study 
clinics. The The numerator is different for each cascade element: number 

Table 2 
Patient and provider surveys.  

Patients surveys (N = 1345) Provider surveys (N = 54) 

Survey instrument What it measures Survey Instrument What it measures 

BASIS-24 [61] Addiction severity Feeling thermometers [62] Attitudes towards sociodemographic and health conditions: people with 
HIV, PWID, men who have sex with men, women who sell sex, and 
recently released prisoners 

AUDIT-C [63] Alcohol use and alcohol use disorder 
SOCRATES [64] Treatment readiness 
Addiction treatment 

experience 
Satisfaction, barriers and facilitators, 
adherence 

HIV risk behaviors Involvement in behaviors of heightened 
HIV transmission risk (e.g., needle- 
sharing) 

Counselor Assessment 
Screen (CAS) [65] 

Attitudes towards PWID and OAT 

Medical comorbidity and 
health assessment 

HIV, HBV, HCV, TB and STIs statuses, 
and other comorbidities including 
NCDs 

Multidimensional stigma 
scale [66] 

stigma towards PWID that includes five subscales on discrimination, 
prejudice, internal shame, fear, stereotypes towards PWID 

PHQ-9 [67] Depressive symptoms 
MADRS [68] Depressive symptoms and depression 
Mood Disorder Questionnaire 

[69] 
Mood symptoms and mood disorders Resistance to Change [70] individual resistance to organizational change 

12-Item Short Form Health 
Survey (SF-12) [71] 

Health-related quality of life using EBPAS-36 [72] Evidence-based practice attitudes, includes sub-scales measuring appeal, 
organizational support, feedback, etc. 

Drug use and mental illness 
stigma [73] 

Substance use and mental health stigma 

Sociodemographic 
characteristics 

Age, gender, income, housing, 
education, marital status, etc. 

Sociodemographic 
Characteristics 

Age, gender, position, practice years, etc. 

The list includes patient and provider surveys that were conducted every 6 months for 24 months to evaluate patient- and provider-level outcomes. 
Abbreviations: BASIS-24 Behavior and Symptom Identification Scale 24; AUDIT-C Alcohol Use Disorders Identification Test-Concise; MADRS Montgomery-Asberg 
Depression Rating Scale; PWID people who inject drugs; OAT opioid agonist therapies; EBPAS-36 Evidence-based Practices Attitudes Scale 36. 
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of patients screened, number of patients diagnosed with depression, 
number of patients started on antidepressants, and number of patients 
who were retained on antidepressants at 6 months. (For interpretation of 
the references to color in this figure legend, the reader is referred to the 
web version of this article.) 

In certain cases, number of patients treated or diagnosed was higher 
than number of patients screened, explained by clinicians administering 
the diagnostic tool without screening, or initiating treatment without 
administering the diagnostic tool. 

For the patient-level effectiveness outcomes, 1350 randomly selected 
patients, 1345 had complete data for the baseline assessment. The 
baseline characteristics of the 1345 participants, stratified by study arm, 
is presented in Table 3; where there are significant differences between 
the arms, those covariates will be controlled for the final analyses. For 
provider-level outcomes, 54 providers were enrolled at baseline, 
including 26 medical and 10 administrative staff members from exper-
imental sites and 12 medical and 6 administrative staff members from 
SOC sites. 

4. Adaptation during the COVID-19 pandemic 

In response to the COVID-19 pandemic, Ukraine’s Ministry of Health 
issued emergency interim guidance to OAT clinics in March 2020 to 
encourage: (i) continued access for starting new patients on OAT; and 
(ii) transfer as many patients as safely possible from daily observed to 
take-home dispensing to mitigate harm to patients and providers. 
Though new enrollment decreased initially during the first three 
months, it went up thereafter with an immediate shift to take-home 
dosing from 54% to 82% of all OAT patients receiving take-home 
medications, with variable levels by region [77]. In tandem, the 
research team shifted to telephone interviews as needed and there was 
no interruption in research activities, aside from occasional brief post-
ponement in participant interviews and assessment windows extended. 
All research and clinical staff adhered to personal protection measures 
(wearing face masks, using sanitizers, and increasing physical distance). 

5. Discussion 

In this study, we explore innovative implementation strategies to 
facilitate integrated co-management of MDD in patients on OAT. The 
two new implementation strategies were designed and deployed to 
overcome known barriers: a) lack of experience and confidence by 
addiction treatment specialists to manage MDD; and b) low salaries for 

addiction treatment staff, which we postulated would increase co- 
management through P4P incentives. Moreover, this implementation 
study streamlined and adapted an EBP documented to increase treat-
ment engagement, SBIRT, to its basic elements (screening-evaluation- 
treatment: SET) and incorporated efficient tools to achieve these goals. 
In Ukraine, the costs of psychiatric medications (except for emergency 
and acute care) must be borne by the patient. We overcame this 
impediment by making antidepressants available for prescription at all 
sites rather than make it a pragmatic trial. This was done to ensure the 
maximum potential benefit of what could be achieved through more 
effective implementation and allow assessment of patient-level out-
comes in terms of response to treatment (i.e., antidepressants). 

To our knowledge, MEDIUM represents the first integration of MDD 
services in OAT clinics in Ukraine, or even throughout the Eastern Eu-
ropean and Central Asian (EECA) region. Potential opportunities as well 
as implementation challenges are highlighted. Preliminary results show 
that there is an important implementation gap for each step of the SET 
implementation cascade, which will allow identification of strategies 
that worked better in some but not in other settings (Fig. 3). For 
example, settings like Lviv had the highest treatment retention (38.2%), 
with a big proportion (72.6%) of the participants diagnosed with MDD – 
with considerable variation between sites. Elsewhere in LMIC, screening 
rates in integrated settings are considerably lower [78,79], which allows 
further investigation of site-specific implementation strategies that may 
be more useful. Exploration of engagement in ECHO-COD, in which 
education, support and feedback was provided to clinicians may, in part, 
explain differences in treatment, but not screening outcomes, yet 
retention on antidepressants overall remained a challenge. Under-
standing a patient’s reason for antidepressant treatment discontinua-
tion, providing frequent assessments and management of side effects as 
well as individually-tailored antidepressant choice and psychoeducation 
are among some of the strategies that can be used in the future projects 
to ensure not only the detection of MDD, but a higher rate of retention in 
treatment [80]. 

A strength of this study is the deployment of a type-2 hybrid trial 
design, where both implementation process and patient-level effective-
ness outcomes are assessed. From the implementation perspective, does 
engagement in ECHO-COD result in better knowledge and confidence in 
addiction treatment staff providing integrated COD services and, if so, 
does it result in better outcomes along the COD continuum of care? From 
the patient level, do these two additional implementation strategies 
reduce the levels of depression in a group already with high levels and, 
potentially improve their retention in care and health-related quality of 

Fig. 3. Screening, evaluation and treatment (SET) cascade (To be printed in color).  
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life? These questions will be assessed in this trial, which if efficacious, 
can be further disseminated in Ukraine. 

Already, there is a shift to creating a unified system of psychiatric 
care that is responsible for both psychiatric and SUD. Findings from this 
trial can serve as heuristic for how these services will evolve and provide 
tools for integrated COD care. Payments for care are being established as 
packages that follow the patient. These packages and their reimburse-
ment are based on management of each condition but given the high 
prevalence of COD among patients on OAT, synergies that increase 
reimbursement may be later used to guide service delivery, including 
efficiencies created as part of this trial and allow for differentiation of 
reimbursement following the P4P approach, leading to better quality 
care. Moreover, while Ukraine has made bold steps to transform its 
healthcare system by the new creation of a National Health System, 
findings here will be viewed by other countries within the Easter Europe 
and Central Asia region that are evolving from the legacy pf the rigid 
Semashko healthcare system. Last, the recent war brought on by the 
Russian invasion creates a more urgent need to manage COD, as people 
with opioid use disorder are more susceptible to stressful situations, and 
their depressive symptoms are expected to be exacerbated. 
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