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Summary

Background Current evidence points towards a high prevalence of psychological distress in refugee populations,

contrasting with a scarcity of resources and amplified by linguistic, institutional, financial, and cultural barriers. The

objective of the study is to investigate the overall effectiveness and cost-effectiveness of a Stepped Care and Collabora- 2022:19: 100413

tive Model (SCCM) at reducing depressive symptoms in refugees, compared with the overall routine care practices 1. . online sox

within Germany's mental healthcare system (treatment-as-usual, TAU). https://doi.org/10.1016/j.
lanepe.2022.100413

The Lancet Regional
Health - Europe

Methods A multicentre, clinician-blinded, randomised, controlled trial was conducted across seven university sites
in Germany. Asylum seekers and refugees with relevant depressive symptoms with a Patient Health Questionnaires
score of > 5 and a Refugee Health Screener score of > 12. Participants were randomly allocated to one of two treat-
ment arms (SCCM or TAU) for an intervention period of three months between April 2018 and March 2020. In the
SCCM, participants were allocated to interventions tailored to their symptom severity, including watchful waiting,
peer-to-peer- or smartphone intervention, psychological group therapies or mental health expert treatment. The pri-
mary endpoint was defined as the change in depressive symptoms (Patient Health Questionnaire-9, PHQ-9) after
12 weeks. The secondary outcome was the change in Montgomery Asberg Depression Rating Scale (MADRS) from
baseline to post-intervention.

Findings The intention-to-treat sample included 584 participants who were randomized to the SCCM (n= 294) or
TAU (n=290). Using a mixed-effects general linear model with time, and the interaction of time by randomisation
group as fixed effects and study site as random effect, we found significant effects for time (p < .0o1) and time by
group interaction (p < .o5) for intention-to-treat and per-protocol analysis. Estimated marginal means of the PHQ-9
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scores after 12 weeks were significantly lower in SCCM than in TAU (for intention-to-treat: PHQ-9 mean difference
at T, 1.30, 95% CI 1.12 t0 1.48, p < .0o01; Cohen’s d=.23; baseline-adjusted PHQ-9 mean difference at T, o.57, 95%
CI 0.40 t0 0.74, p < .0o1). Cost-effectiveness and net monetary benefit analyses provided evidence of cost-effective-
ness for the primary outcome and quality-adjusted life years. Robustness of results were confirmed by sensitivity
analyses.

Interpretation The SSCM resulted in a more effective and cost-effective reduction of depressive symptoms com-
pared with TAU. Findings suggest a suitable model to provide mental health services in circumstances where
resources are limited, particularly in the context of forced migration and pandemics.

Funding This project is funded by the Innovationsfond and German Ministry of Health [grant number
o1VSF16061]. The present trial is registered under Clinical-Trials.gov under the registration number:
NCTo3109028. https://clinicaltrials.gov/ct2/show/NCTo03109028

Copyright © 2022 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

Keywords: Stepped-care and collaborative model; Refugees; Asylum seekers; Depression; Germany; Mental health
care; SCCM; Interventions; Cost-effectiveness

Research in context

Evidence before this study

We searched PubMed and Google Scholar for recently
published studies, nationwide surveys and official
reports from the World Health Organization (WHO)
regarding recent migration movements and the preva-
lence of mental illness among refugee populations in
Europe and the Middle East. Current evidence points
towards a high disease burden in Europe’s refugee pop-
ulation, contrasting with a scarcity of available resources
and culturally adapted treatment options in existing
mental health care settings. Several linguistic, systemic,
financial and cultural barriers thematically appeared in
our research. In a parallel literature review, numerous
RCTs had confirmed the efficacy of stepped care and
collaborative models (SCCM) for the successful and
cost-efficient treatment of psychiatric disorders.

Added value of this study

MEHIRA was tailor-designed to provide a wide range of
culturally adapted mental health care services. Match-
ing symptoms to a suitable and innovative psychologi-
cal intervention showed to be both successful and cost-
effective at reducing depressive symptoms in our refu-
gee sample. Our study outcomes reveal evidence for
overall high clinical- and cost-effectiveness of this
model. To our knowledge, no other studies to date have
investigated the efficacy of a culturally adapted SCCM.
Findings from our RCT confirm the success of this model
in its adaptability to different contexts both in crisis sit-
uations, but also in low- and middle-income countries,
where the demand for medical care is high, but resour-
ces are scarce. The model also provides solutions to var-
ious barriers and resource scarcity simultaneously.

Implications of all the available evidence

Our findings suggest an adaptable model that can
strengthen mental health care services for groups seek-
ing psychological care in restricted contexts. SCCM's are
sustainable, cost-effective and resource saving hybrid
models, representing a combination of traditional and
digital mental health care services. If adopted, they can
provide benefits to both mental health care systems
and individuals who are seeking care by filling an exist-
ing gap and overcoming different challenges at once.

Introduction
As a consequence of pandemics, natural disasters or
armed conflicts such as in the Ukraine or Syria, mental
health care systems face tremendous challenges.’
Financial, structural, and cultural barriers, coupled with
an increased disease burden, have led to large treatment
gaps in many parts of the world.” Across the globe,
healthcare systems are often characterised by a scarcity
of resources and a lack of specialised expertise,® result-
ing in health care disparities and marginalisation of
minority groups.* Consequently, intervention models
intelligently allocating resources and catering to a large
number of people at low cost, but with high effective-
ness, are needed.”>°

A case example highlighting the need for alternative
solutions can be currently observed in the context of the
large migration movements, for example in the ongoing
war in the Ukraine, or recent migration movements of
populations of predominantly Farsi or Arab back-
grounds (constituting 65% of Germany’s refugee popu-
lation”) from the Middle East to Europe in 2015. In that
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time, Europea was faced with an unexpected challenge
to accommodate over two million refugees who needed
protection, shelter and medical assistance.® Around
400,000 of the incoming refugees between the years of
2010 and 2019 (with a peak in 2015) were unaccompa-
nied and separated minors, many of whom applied for
asylum in Germany.® Mental healthcare systems in
Europe and Germany’ were and are still not prepared to
meet the healthcare needs of incoming populations®
that has experienced severe psychological distress'"
and in which a significant proportion showed depres-
sion, PTSD and anxiety, preventing them from social
and economic integration.”” These patients posed a
great challenge to Germany’s health care system, due to
systemic, organizational, cultural and linguistic bar-
riers, despite its robustness.” Other host countries have
highlighted similar challenges.” For this population, a
lack of preparedness became apparent especially con-
cerning culturally-sensitive interventions. This is note-
worthy especially because even before the civil war in
Syria large minorities already lived in Germany for deca-
des and their specific needs were not addressed suffi-
ciently. As a result, two interrelated challenges have
surfaced: first that mental health systems were not tai-
lored to the needs of minorities and second, that institu-
tions lack the flexibility to quickly adapt to changing
environments."*

Current evidence points towards a frequent and
urgent plea for sustainable, accessible, culturally-sensi-
tive and innovative mental health care models that are
scalable, resource-saving and cost-effective.”*® Stepped
Care and Collaborative models (SCCM) represent
hybrid systems that offer collaborative and individual-
ized treatments ranging from low- to high threshold
interventions.” SCCM have shown to be effective in the
prevention and intervention of anxiety and depression-
related symptoms and have been used to systematically
integrate and engage different mental health care work-
ers at different stages of treatment,’®” insinuating
its collaborative nature and capacity for differentiated
support.'® There are several guidelines and delivery
versions of stepped care, with operational variations
and  defining  features  distinguishing  their
implementation.'®'®"9 To the best of our knowledge,
stepped care models were not used in the mental health
care of refugees and asylum seekers and little is known
about their effectiveness with this specific population.
However, since 2019, several studies have emerged that
plan to implement this needs-based model in order to
complement existing mental health care structures,
such as Refukey*® and BETTER CARE.*" Within mental
health, there are two common ways of implementing
stepped care models: progressive and stratified
approaches.”®'9** The progressive model focuses on
initially assigning all patients to the lowest intensity
intervention and then ‘self-correcting’ by stepping
patients up.'®>> Whereas, the stratified model places

16,
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patients in either lower or higher intensity interventions
depending on assessment, including complexity of dis-
order and symptom severity.*# It is also not uncommon
to combine both models. In an evaluation of stratified
and progressive care in four different mental health
care sites, it appeared that each site had a slightly differ-
ent interpretation to stepped care.”” Our model strives
to develop a culturally-adapted SCCM, filling an existing
gap by addressing major barriers in the availability and
delivery of tailored psychiatric treatments for refugees
and asylum seekers.>>>°

Therefore, the Mental Health in Refugees and Asy-
lum Seekers (MEHIRA) study, a multi-centre, random-
ized, controlled trial intended to evaluate the
effectiveness of a SCCM, in which interventions were
allocated according to disease severity at four levels.
Within this study, interventions were developed specifi-
cally for refugees with depressive symptoms of different
severities. Based on available governmental data about
the age range of refugees with a peak age between 14
and 25 years, we developed a study design with interven-
tions specifically tailored to the needs of the population
within this age range. i.e. in the transition between ado-
lescence and adulthood. We hypothesize that partici-
pants in the active condition (SCCM) will show greater
improvements in depressive scores compared to the
control condition (TAU) from baseline to post-interven-
tion. As a second hypothesis, we assume more cost-
effectiveness of the SCCM compared with the cost-util-
ity of the routine care practices (TAU) in Germany.

Methods

Design

A multicenter, clinician-blinded, randomised controlled
trial was conducted between May o5/2018 and 03/
2020, including seven university hospitals across Ger-
many. Approval was obtained from the institutional
ethics board at each site. All participants provided writ-
ten informed consent. For participants <18 years of age,
either the parents or legal guardians gave consent. Fur-
ther details with respect to statistical analyses, data col-
lection, and study procedures were conducted according
to the original study protocol®” and are described in
more detail in the supplementary material.

Participants and procedure

Trial population included male and female asylum
seekers and refugees as defined by the United Nations
High Commissioner for Refugees,” aged between 14-
65 years, Arabic/Farsi native-speakers and/or fluent in
English/German, with at least mild depressive symp-
toms measured by the self-rated Patient Health Ques-
tionnaires (PHQ-92%; PHQ-A for adolescents*®) and
relevant psychological distress assessed by the Refugee
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Health Screener (RHS-15).°° In the screening phase,
participants first needed to display score of > 12 for
items 1 to 14 or > 5 for item 15 at the RHS-15, and more-
over at least a PHQ-9 score of at least 1 or higher on > 5
items. The cut-off values for the RHS-15 are based on
previous studies with refugees from Iraq, Nepal, Bhutan
and Burma with > 14 years, while the combination of
these values showed high sensitivity (0.87) and specific-
ity (0.79) to identify PTSD in refugees.>® Moreover, we
used the internationally well-established screening
instrument PHQ-9 and its cut-offs scores. The PHQ-9
has been translated to more than 7o languages and pro-
vides evidence on measurement invariance in multi-eth-
nic populations®' and thus, items were similarly used or
function similarly in people from different ethnic back-
grounds, including South-Asians, Africans, Turks, and
Dutch.

Exclusion criteria were absent informed consent,
diagnosis of a psychotic disorder assessed by
the Mini-International Neuropsychiatric Interview
(MINI),>* a degenerative disorder evaluated by psy-
chiatrist, and current risk of suicidality measured by
the clinician-based Montgomery-Asberg-Depression-
Rating Scale (MADRS),» with > 4 on item 10
assessed by a psychiatrist and/or psychologist. In
cases of severe suicidality or other adverse events as
defined by the study protocol, participants were
excluded from the present study and admission to
the inpatient units of the respective study center was
arranged. In contrast to the initial trial protocol, the
age range was decreased to 14 years before starting
the study to support recruitment.

Participants were recruited through regionally het-
erogeneous allocation paths, including general practi-
tioners, social workers, central clearing and outpatient
clinics, refugee accommodations, language courses and
religious institutions. Study teams presented the study,
as well as the inclusion criteria, in a variety of lectures,
workshops, as well as general information sessions and
distributed flyers about the study in the mentioned loca-
tions to promote recruitment. However, irrespective of
the heterogenous allocation paths, all screenings were
conducted by study personal of trained psychologists to
ensure consistency either at the respective place or at
each study center. Participants indicating relevant
symptom burdens, as measured by the PHQ-9 and
RHS-15 according to inclusion criteria, were further
invited for a complete study inclusion and baseline
assessment at each corresponding study center. Screen-
ing phase (T.;) was performed -4 weeks to 1-day prior to
baseline assessment. Afterwards baseline assessment
was performed at each study site respectively and partic-
ipants were directly randomized displaying T..

Randomization was assigned at the individual level
in a ©:1 scheme with fixed block size of four (“Extended
Stratified Block Without List - secuTrial”), stratified by
center, according to a computer-generated electronic

Case Report File (eCRF) by an independent and external
coordinating centre for clinical trials (Koordinierungs-
zentrum flr Klinische Studien - KKS), to receive either
a SCCM intervention or treatment-as-usual. Study per-
sonnel had to enter the collected data to an online eCRF
mask and received the allocation after inclusion inhibit-
ing any prediction about the randomization process.

Treatment phase was initiated for a period of 12-
weeks, directly resulting in the post-intervention assess-
ment (T,). Participants were invited to the study sites
for two further assessments after 24 weeks (T,) and 48
weeks (T;) for follow-up.

Interventions

Within the SCCM condition, interventions were pro-
vided at four levels; participants were allocated to one of
the four levels according to the PHQ-9 score at baseline
(Figure 1). Composition of interventions differed for the
adult and adolescent subgroups. Interventions for the
adult subpopulation (age range 18 to 65) were provided
by study sites in Munich, Aachen and two sites in Ber-
lin. Interventions for the adolescent group (14 to 21
years) were provided by study sites in Marburg, Ulm,
Tiibingen, and Mannheim.

Interventions had a duration of 12 weeks for all lev-
els, albeit with increasing treatment intensity and fre-
quency by each level. After 12 weeks, symptoms were
reassessed with the PHQ-9 and a second intervention
phase was initiated according to the respective PHQ-9
at post-intervention in line with the procedure at base-
line. Thus, participants could either be stepped up or
down after the first treatment period depending on the
initial inclusion criteria for PHQ-9 and RHS-15 (see par-
ticipant and procedure). If a second treatment was not
conducted, participants continue with the assessments
leading to the follow-up assessments. All SCCM treat-
ments were given alone and with no addition of any fur-
ther practices.

Overall, in the first year of the project, the empower-
ment-, peer-to-peer- and smartphone-based interven-
tions for levels 2 and 3 were developed by the research
consortium through a participatory approach with
members of the Middle Eastern refugee community
(see study protocol for the in-depth elaboration of the
development and methodological procedures®). A
description of the SCCM and a summary of the content
can be found in Table S6 in the supplementary mate-
rial.

Participants assigned to level 1 received no interven-
tion for the treatment period (“watchful waiting”). In
level 2, a smartphone-based intervention was provided
for adolescent and adult participants. The smartphone
application (Balsam) contains 8o+ videos and 15 mod-
ules covering topics, such as disease models, sleep
hygiene, stigma, symptom manifestations, cultural
belonging, acculturation, and cognitive-behavioural

www.thelancet.com Vol 19 Month August, 2022
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LEVEL 4: individual expert intervention (PHQ score: 20-27)

® Face to face psychological intervention
¢ Face to face psychiatric intervention

LEVEL 3: group intervention (PHQ score: 15-19)

o START intervention (adolescents)
¢ EMPOWERMENT intervention (adults)

LEVEL 2: non-expert intervention (PHQ score: 10-14)

* Peer to peer intervention; gender-sensitive intervention (adults)
* Smartphone-based intervention (Balsam app, adolescents, adults)

LEVEL 1: no intervention (PHQ score: 9 or smaller)

o Watchful waiting (adolescents and adults)

Figure 1. Intervention pyramid of the Stepped Care and Collaborative Model (SCCM) for adults (upper part) and adolescents (lower

part of figure)

interventions. Study personal supported the participants
in downloading the application at baseline and gave an
overview of the content and functions. As another
option on level 2, participants received an in-person
peer-to-peer group intervention. Members from the
local refugee community were trained who had a back-
ground in teaching or medicine professions including
teachers, nurses, educators and spoke either Arabic or/
and Farsi. These peers offered weekly psychosocial sup-
port and received weekly supervision by licensed psy-
chotherapists at each study side. The peer-to-peer
manual and intervention is group based with 6-10 par-
ticipants and two peer trainers aimed to strengthen
resources, address emotional needs, and improve cop-
ing skills by focusing on sharing experiences.”

At level 3, two separate in-person group-based inter-
ventions were offered by incensed psychotherapists
either in fluent in Arabic or Farsi or in assistance of
translators. Psychotherapists received regular supervi-
sion by the respective principal investigator at each
study center. Adolescents participants received an
adapted START intervention, a standardised and inter-
national well-validated brief therapeutic intervention,
including elements of mindfulness, skill training and
covering topics centred around stress regulation and
resilience.** Adult participants received the Empower-
ment intervention,>> which was developed to equip par-
ticipants with the information and resources to cope
with stressors and depressive symptoms. The manual

www.thelancet.com Vol 19 Month August, 2022

includes 16 culturally sensitive modules comprising
cognitive and behavioural strategies (behavioural activa-
tion, stress management, emotion regulation) as well as
specific topics such as homesickness and psychosomatic
symptoms. Level 4 consisted of an in-person expert
intervention in which participants either received phar-
macological agents and/or psychotherapy given either
by a licensed psychiatrist or psychotherapist on a
weekly basis. Treatment providers received weekly
supervision from the respective principal investigator
within the mental care structures of the respective
study center. When clinicians were not able to speak
the participant's preferred language, a professional
translator was provided.

In the control condition, participants were allowed
to receive all social, psychotherapeutic, psychiatric,
and further healthcare services within their region.
Accordingly, participants were allowed for receive
any kind of treatment without time, frequency, and
intensity restriction within the German health care
system which displays treatment-as-usual (TAU) in
Germany. There were no binding regulations and
stipulations regarding the respective treatments,
-facilities, or -persons.

Public and patient involvement
The refugee population was involved in the MEHIRA
study on four interrelated levels: they contributed (i)
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Mean =+ SD; N/Total N (%)

SCCM (n=294) TAU (n=290) P Value
Age (years) 28.63 +£10.79 2863 +10.36 99
Female 93/294 (31.63) 93/290 (32.31) 91
Years of education 8.63 £ 4.03 8.83 +4.36 .59
Marital status 42
Single 156/284 (54.93) 148/270 (54.81)
Married 104/284 (36.62) 89/270 (32.96)
Divorced 18/284 (6.34) 27/270 (10.00)
Widowed 6/284 (2.11) 6/270 (2.22)
Having children 113/283 (39.93) 106/268 (39.55) 93
Past SES 36
Upper class 19/271 (7.01) 26/262 (9.92)
Upper middle class 44/271 (16.23) 53/262 (20.23)
Middle class 152/271 (56.09) 129/262 (49.24)
Lower middle class 33/271(12.18) 36/262 (13.74)
Lower class 23/271 (8.49) 18/262 (6.87)
Current SES .08
Upper class 1/271 (37) 4/261 (1.53)
Upper middle class 16/271 (5.90) 8/261 (3.07)
Middle class 109/271 (40.22) 94/261 (36.02)
Lower middle class 52/271 (19.19) 70/261 (26.82)
Lower class 93/271 (34.32) 85/261 (32.57)
Current employment 64
Unemployed 216/269 (80.30) 219/263 (83.33)
Protected employment 4/269 (1.49) 3/263 (1.14)
Employee 47/269 (17.47) 41/263 (15.59)
Military service/community 1/269 (.37) 0/263 (.00)
Self-employed 1/269 (37) 0/263 (.00)
Reason for migration®
War 167/291 (57.39) 158/277 (57.04) 93
Natural disaster 2/291 (.69) 3/277 (1.08) 61
Economic crisis 27/291 (9.28) 19/277 (6.86) 29
Individual situation 49/291 (16.84) 42/277 (15.16) .59
Political situation 102/291 (35.05) 109/277 (39.35) .29
Social situation 61/291 (20.96) 59/277 (21.30) 92
Other 33/291 (11.34) 24/277 (8.66) 29
Time since arrival in Germany (in years) 3.04 +2.29 271 +4.25 31
Primary Outcome PHQ-9, estimated marginal means from GLMM (mean =+ standard error)
PHQ-9 T, (Week 0) 15.87 £ 0.84 16.62 £+ 0.81 .10
PHQ-9 T; (Week 12) 13.09 + 0.88 1441 £ 0.88 .04
PHQ-9 T, (Week 24) 12.80 + 0.96 1351 £ 0.94 42
PHQ-9 T5 (Week 48) 1210 + 1.30 13.05 £+ 1.32 54

Table 1: Baseline Characteristics of the ITT sample.

¢ Multiple answers possible.

Abbreviations: SES socioeconomic status, PHQ-9 Patient Health Questionnaire, GLMM generalised linear mixed model.

within the development procedure of the MEHIRA
interventions as official and unofficial advisors, as
well as focus group members; (ii) as graphic design-
ers for the BALSAM app; (iii) as facilitators in the
peer-to-peer-intervention; and (iv) within the study in
the role of interns, translators, psychologists and
research assistants.

Outcomes

All assessments were conducted with validated and reli-
able tools for the specific population (PHQ-9, RHS-15,
MADRS, MINI, and WHO-BREF) at baseline (T,), at
12, (T}), at 24 (T,) and 48 weeks (T;), using official
translations in Arabic or Farsi, delivered by our study
personnel. Moreover, demographic information was

www.thelancet.com Vol 19 Month August, 2022
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Mean + SD; N/Total N (%)
SCCM (n=144) TAU (n=191) P Value
Age (years) 29.84 + 1093 2892 +1033 43
Female 53/144 (36.81) 63/191 (32.98) 47
Years of education 848 +4.12 823 +439 .60
Marital status 46
Single 71/143 (49.65) 102/189 (53.97)
Married 58/143 (40.56) 63/189 (33.33)
Divorced 11/143 (7.69) 21/189(11.11)
Widowed 3/143 (2.10) 3/189 (1.59)
Having children 62/143 (43.36) 75/190 (39.47) 48
Past SES 32
Upper class 5/137 (3.65) 12/185 (6.49)
Upper middle class 22/137 (16.06) 36/185 (19.46)
Middle class 80/137 (58.39) 96/185 (51.89)
Lower middle class 15/137 (10.95) 28/185 (15.13)
Lower class 15/137 (10.95) 13/185 (7.03)
Current SES 04
Upper class 1/138 (.73) 1/184 (.54)
Upper middle class 11/138 (7.97) 4/184 (2.17)
Middle class 57/138 (41.30) 69/184 (37.50)
Lower middle class 26/138 (18.84) 55/184 (29.89)
Lower class 43/138 (31.16) 55/184 (29.89)
Current employment 51
Unemployed 108/137 (78.83) 153/185 (82.70)
Protected employment 3/137 (2.19) 2/185 (1.08)
Employee 25/137 (18.25) 30/185 (16.22)
Self-employed 1/137 (73) 0/185 (.00)
Reason for migration®
War 86/144 (59.72) 118/191 (61.78) .70
Natural disaster 1/144 (.69) 1/191 (0.52) 84
Economic crisis 13/144 (9.03) 10/191 (5.24) 7
Individual situation 19/144 (13.19) 27/191 (14.14) .80
Political situation 50/144 (34.72) 73/191 (38.22) 51
Social situation 31/144 (21.53) 37/191 (19.37) .63
Other 14/144 (9.72) 19/191 (9.95) 95
Primary Outcome PHQ-9, estimated marginal means from GLMM (mean =+ standard error)
PHQ-9 T, (Week 0) 1431+ 1.28 1519 £1.27 15
PHQ-9 T, (Week 12) 11.78 £1.31 13.524+1.29 .01
PHQ-9 T, (Week 24) 1148 £1.25 1299 +£1.14 A5
PHQ-9 T3 (Week 48) 10.05 £+ 1.69 1211 +148 25
Table 2: Baseline characteristics of the PP sample.
Abbreviations: SES socioeconomic status, PHQ-9 Patient Health Questionnaire, GLMM generalised linear mixed model.
* Multiple answers possible.

assessed at baseline which are displayed in Table 1 and
Table 2. Here, participants were free to rate for example
their socioeconomic status, without being asked about
their income. In some cases, assessment procedures
were conducted with the support of interpreters. Clini-
cian-based assessments such as the MADRS or MINI
were performed by a psychiatrist or psychologist
blinded for the type of condition (TAU and SCCM) as
well as specific SCCM intervention. Participants were
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briefed about the purpose of blind-assessments. In the
few cases of unblinding, we changed the assessor to
ensure blinding throughout the trial.

The primary endpoint was the reduction of the self-
rated PHQ-9 score from baseline (T,) to post-interven-
tion (T,). Remission was defined as a reduction of PHQ-
9 scores to < 8 points, and response was defined as a
reduction of PHQ-9 scores by > 50%. A secondary end-
point was the reduction of the blinded clinician-based
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MADRS score from baseline (T,) to post-intervention
(T,) to examine depressive symptoms changes objecti-
fied by a clinician. Only results of the primary out-
comes depressive symptoms (self-rated PHQ-9 and
blind clinician-rated MADRS) as well as the cost-
effectiveness outcomes are present in this article. All
further assessed variables as depicted in the pub-
lished study protocol®” and preregistered at clinical
trials (NCTo03109028) and their outcomes will be
published in future articles.

Cost-effectiveness analyses

We performed a cost-effectiveness analysis alongside
the trial. We estimated direct costs associated with the
consumption of health care resources under routine
conditions and costs of the intervention. We adopted
the perspective of the health service providers for both
kinds of costs.

We measured routine health service utilization in
the sample of refugees and asylum seekers with an
adapted version of the validated Mannheim Module
Resource Use (MRU).>® The MRU measured the fre-
quency of resources consumed in the following areas:
outpatient medical services, emergencies, mental health
specialists, remedies and further outpatient therapies,
and counselling or health support services. It also
included hospitalization days and medication use. The
recall period covered the last three months. We com-
bined data on resource use with specific unit costs that
were taken from nationally or regionally available data
sources. All prices were calculated for the reference year
2019 in Euros and if necessary were indexed using the
German consumer price index.” We extended resource
uses to one year using follow-up measurements on
resource use or last observation carried forward (LOCF)
(further specification can be found in the appendix and
Tables St and S2).

We calculated intervention costs of trial for each
treatment step separately, because participants of the
intervention had the chance to enter just one specific
intervention type based on the individual baseline
PHQ-value. We used a micro-costing approach to calcu-
late the costs of each step by interviewing key persons of
each intervention. In the structured interview, we col-
lected data on running expenses due to consumables,
personnel deployment and operating expenses (prem-
ises, equipment). To calculate costs of the intervention
we used personnel wages based on gross hourly wages
according to the tariff agreement of the federal states in
Germany in 2019. We calculated per group and per
patient costs using ITT-sample sizes of participants
assigned to each step. In addition, we calculated costs
per step or type of intervention based on an optimal sce-
nario where all groups and applications had an expected
capacity utilization of 100% in consideration of the rate
of refugees with depressive symptoms entering

Germany in 2019. Hence, we calculated the average
costs of [TERM] MEHIRA trial per patient by counting
the proportions of participants in each intervention type
either divided by the total number of the ITT-sample
size (Base Case) or by the total number of theoretically
assigned participants (Optimal Case). An in-depth
description of this procedure and assigning of average
costs of each step and intervention grouped by adoles-
cents and adults is provided in the appendix and table
S2. Finally, we combined resource use costs with imple-
mentation costs. For reasons of uncertainty and because
we did not discount costs due to the short time horizon
of the study, we created three alternative scenarios for
the comparison of total costs in trial with resource use
costs in TAU. We defined a base case (BC) and an opti-
mal case (OC) as mentioned above. In addition, we
defined an on-top case (IC), where intervention
expenses were compared to zero costs of the TAU condi-
tion. The underlying assumption was that resource use
patterns were equal between both groups after one year.

In the TAU condition, participants were allowed to
receive all social, psychotherapeutic, psychiatric, and
further healthcare services within their region. We did
not assign any intervention costs to that group, but mea-
sured the consumption of (routinely) used health serv-
ices at any time point.

The primary clinical outcome of the cost-effectiveness
analysis is PHQ-9 value at follow up. We adjusted PHQ-
9 values for age, gender, study site, and baseline value.

For the cost-utility analysis, the outcome was quality-
adjusted life years (QALY). We calculated QALY for
each measurement point using results from the self-
rated WHO Quality of Life questionnaire, brief version
(WHOQOL-BREF),*® a 26-item questionnaire, where
each item is rated on a five-point Likert scale. To obtain
utility values we applied the conversion algorithm pro-
posed by Salize & Kilian.’® We extended calculated
QALY from post-intervention to a 12 months period
using additional QALY values from further follow-ups
or last observation carried forward (LOCF) method. We
corrected reported QALYs for age, gender, study site
and initial value. Because the time horizon of the study
was one year, we did not discount outcomes.

Sample size calculation and statistical analyses of
treatment effect

The a priori power analysis for primary outcome of
depressive symptoms, taking site variation into account,
occurrence yielded initially a planned sample size of
4776 participants (238 per arm) for the analysis from To
to T3, with an anticipated dropout rate of 50% leading
to an overall needed sample size of 952. We specified as
the intention-to-treat (ITT) sample all randomised par-
ticipants who provided baseline data on the primary out-
come. Furthermore, we pre-specified as per-protocol
(PP) sample all participants who took part in at least
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50% of the provided intervention sessions (details: sup-
plementary material). To enable a better interpretation
of effect sizes for the primary analysis from To to Tr,
we calculated a post-hoc power analysis based on
observed effect size (f = .115), & = .05, and B = .80. Con-
sidering a correlation between repeated measures of .5,
assuming a conventional 2x2 repeated measures
ANOVA yielded an overall sample size of 152 for the
within between interaction effect. This effect size is
comparable to priori interventions in refugee popula-
tions (2-4).

For primary and the first set of secondary analyses,
repeated measure generalised linear mixed models
(GLMM) were used to examine fixed effects of the time
by randomisation groups (SCCM vs. TAU) from T, to
T, (week o to week 12). For this model, we included
time and time x randomisation (treatment effect) as
fixed effects and random effect to adjust for study centre
(cluster). We ran this model for the primary outcome
variable PHQ-9 score and the secondary outcome
MADRS score, for both the ITT and PP sample, using
data from T, and T, (12 weeks). For a comprehensive
quantification of the analysed treatment effect, we
report the difference (SCCM vs. TAU) of the PHQ-9
estimated means at T, and the baseline-adjusted esti-
mated mean difference at T,. Additionally, we calculated
Cohen's d by dividing the estimated marginal mean dif-
ferences (SCCM vs. TAU at T;) by the pooled T, SD.
For a clinically relevant measure, we reported and com-
pared remission rates (T; PHQ-9 score < 8) as well as
response rates defined as a reduction of PHQ-9 scores
by > 50% and imputed missing values at T, via LOCF
for remission and response analyses. For follow-up anal-
yses, we performed GLMM with both PHQ-9 and
MADRS scores from the ITT as dependent variables,
randomisation group (TAU vs. SCCM), and the interac-
tion of randomisation group and time point as fixed
effects, and centre as random effect for all available data
from T, to T, (24 weeks), and T, to T; (48 weeks),
respectively, and tested for differences in overall model
fit between the models. Tests were 2-tailed and statisti-
cal significance was set at a P-value of less than o.05.

Cost-effectiveness - statistical analyses

Statistical analyses were performed strictly according to
the ITT principle. Missing data were imputed with the
LOCF method, a conservative approach strengthening the
null-hypotheses of equal costs and effects between SCCM
and TAU. Because of highly right-skewed cost data, we
applied generalized linear models (GLM) with gamma dis-
tribution and identity link function to estimate differences
in health care costs between groups for all three scenarios.
We performed a crude model containing randomization
group as explanatory variable and an adjusted model con-
taining randomization group, age, gender, study site, and
baseline costs as explanatory variables.
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We determined the incremental cost-effectiveness
ratios (ICER), which we calculated as the ratio between
the differences in mean costs, i.e. incremental costs
(AC) and the differences in mean effects of depressive
symptoms and QALY, i.e. incremental effects (AE). The
ICER represents the additional costs to obtain one addi-
tional QALY or to decrease the PHQ-score by one point.
To satisfy the condition of statistical uncertainty around
the ICER, we performed non-parametric bootstrapping
with 10,000 replications, which we plotted on cost-
effectiveness planes. We calculated bootstrapped 95%
confidence intervals (95%CI) around the ICER. Boot-
strapped confidence limits are elusive when the denom-
inator of the ICER approaches zero and in cases
bootstrapped ICER spread all over the CE plane.* There-
fore, and since certain thresholds (1) are usually
unknown, we checked the likelihood of cost-effective-
ness with an additional incremental net-monetary
benefit (NMB) approach. The NMB approach is a
function of 1 and we considered different willingness
to pay thresholds represented on the horizontal axis
with the probability of cost-effectiveness on the verti-
cal axis. The cost-effectiveness acceptability curve
(CEAC) shows the probability that SCCM is cost-
effective in comparison to TAU for a range of will-
ingness to pay values. To satisfy the condition of
parameter uncertainty, we performed all analyses with
the three scenarios mentioned above (BC, OC, and IC).
All analyses were performed using SPSS (SPSS Inc., Chi-
cago, Illinois, USA) version 26, SAS statistical software
(SAS Institute Inc., Cary, North Carolina, USA) version
9.4 and Excel 2016 for Windows.

Results

Sample and recruitment

Between April 2018 and December 2019, 584 partici-
pants were randomised in a 1:1 ratio, with 294 assigned
to SCCM, and 290 to TAU. Recruitment varied across
centres and the number of participants randomised to
each centre is shown in Figure 2. ITT participants' char-
acteristics in each study group at baseline are shown in
Table 1. PP participants' characteristics in each study
group at baseline are shown in supplementary material
Tables St and S2. Based on the original sample size cal-
culation we were able to recruit a little over 75% of the
planned recruitment target.

Effectiveness

ITT analysis. Primary outcome. For the ITT sample, pri-
mary outcome data were available for 294 participants
in SCCM and 290 participants in TAU at T, and 174 in
SCCM and 186 in TAU at T, respectively. There was a
significant effect for time (T, vs. T}) (Fy,940=39.5L, P <
.0o1). A time by group (SCCM vs. TAU; F, o,=3.35,
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] Screened for eligibility (n=661) \

‘ Exclusion before randomization (n=68) ‘

| Protocol violation (n=9) ‘

Randomized MEHIRA sample (n=584)

Allocated to SCCM (n=294) [

Baseline J Allocated to TAU (n=290)

* CBF Berlin (n=84)

* CCM Berlin (n=62)

* CAP Tiibingen (n=9)

¢ LMU Munich (n=44)

* UC Aachen (n=25)

* UC Marburg (n=45)

* UCUlm (n=12)

* CfMH Mannheim (n=13)

* CBF Berlin (n=72)

* CCM Berlin (n=66)

* CAP Tiibingen (n=3)

* LMU Munich (n=52)

* UC Aachen (n=21)

* UC Marburg (n=59)

* UCUlm (n=9)

* CfMH Mannheim (n=8)

Post-intervention (n= 174)

[ Post-intervention ] Post-intervention (n=186)

Lost to follow-up (n=120)
¢ Could not be contacted (n=18)
* Moved away (n=6)
* Not interested anymore (n=28)
* Hospitalization (n=3)
* Protocol violation (n=34)
* No information (n=31)

Lost to follow-up (n=104)
* Could not be contacted (n=10)
* Moved away (n=7)
* Not interested anymore (n=22)
* Protocol violation (n=1)
* No information (n=64)

Analyzed ITT (n=174) and PP (n=139) [

Analysis

] Analyzed ITT (n=186) and PP (n=184)

Analyzed ITT (n=90)

| FollowUp1 |

Analyzed ITT (n=1104)

Analyzed ITT (n=39)

{ Follow-Up 2 ]

Analyzed ITT (n=38)

Figure 2. Flow chart of recruitment and randomization allocation

p = .035, d=.23 in favour of SCCM) interaction signifi-
cantly predicted PHQ-9 scores and characterises the
main treatment effect. The intraclass correlation coeffi-
cient (ICC) across centres was .11, therefore 11% of
PHQ-9 variance were explained by the study centre.
PHQ-9 scores as a function of intervention group
(SCCM vs. TAU) and time (T, vs. T;) are shown in
Figure 3a. Difference of PHQ-9 estimated means at T,

was 1.3 (95% Cl=1.12 — 1.48, p < .005) and baseline-
adjusted PHQ-9 estimated mean difference at T, was
0.57 (95% CI 0.40 to 0.74, p < .oo1). Therefore, in the
GLMM the T,-T, decrease of PHQ-9 scores in SCCM
was 0.57 higher compared to TAU.

Rate of remission (PHQ-9 score < 8 at T1) in SCCM
was 19% (95%Cl: 14.7%-24%) and 12% (8.6%-16.4%)
in TAU (p = .020). Rate of response (PHQ reduction of
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a) Outcome: PHQ-9

group
I SCCM
TAU

PHQ (95% ClI)

TO Tl
time
c)

SCCM

Randomization 26

b) Outcome: MADRS

MADRS (95% ClI)
-

TO T1
d) time
TAU

Figure 3. Scores on the PHQ-9 (primary outcome) and the MADRS scale (secondary outcome) as a function of randomization group

(TAU vs. SCCM) and time (TO vs. T1) for the ITT sample.
Note. Error bars represent 95% confidence intervals.

> 50%) was 12.9% (9.3%-17.3%) in SCCM and 9.6%
(6.5%-13.7%) in TAU (p = .212).

Secondary outcome. MADRS data were available for
the ITT sample for 2773 participants in SCCM and 258
participants in TAU at T,, and 177 in SCCM and 189 in
TAU at T,, respectively. For MADRS scores as the
dependent variable, GLMM revealed a main effect for
time (T, vs. Ty; F;395=32.78, p < .001), together with
significant time by randomization group (SCCM vs.
TAU; F, 85=4.77, p = .009) interaction. The ICC across
centres was .29. MADRS scores as a function of inter-
vention group (SCCM vs. TAU) and time (T, vs. T,) are
shown in Figure 3b.

All ITT analyses stayed stable when repeated in the
PP sample. As expected, we found a higher effect size
(d=30 in favour of SCCM) and significantly higher
response rates in SCCM (23.6%, 16.9%-31.4%) com-
pared to TAU (14.1%, 9.5%-19.9%, p = .0206). See fur-
ther details in Table Ss.

Follow-up analysis. For the ITT sample, primary out-
come data were available for 294 participants in SCCM
and 290 participants in TAU group at T,, 174 in SCCM
and 186 in TAU at T,, 9o in SCCM and 104 in TAU at
T,, and 39 in SCCM and 38 in TAU at T,. Using GLMM
from T, to T, with PHQ-9 scores as the dependent vari-
able and a fixed effect for time (T, vs. T; vs. T,) and a
time by randomisation group (SCCM vs. TAU) interac-
tion, we found a main effect for time (T, vs. T, vs. T,;
F,113,=30.88, p < .o0o1), together with a marginal time
by randomisation group (SCCM vs. TAU; F; ;;;,=2.38,
p = .068) interaction. Model fit, as indicated by the
-2log likelihood criterion was 7228.27. Running the
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same analysis from T, to T,, we found a main effect for
time (T, vs. T; vs. T, vs. Ty; F; 1,0,=23.8154, p < .001)
but no time by randomisation group (SCCM vs. TAU;
F,120,=1.86, p = .116) interaction. As indicated by -2log
likelihood criterion, model fit was 77735.63, indicating a
poorer model fit in the more extended follow-up model.
PHQ-9 scores over all time points are shown in Supple-
mentary Figure S1.

Cost-effectiveness

Health care costs. Resource use and cost data were
available for 561 participants (SCCM=283 and
TAU=278). One year after baseline, per capita resource
use costs averaged €1,688.5 (SD=€571.3). Compared to
TAU, per capita costs were significantly lower in SCCM
(€-456.0, 95%CI=€-789.8 to €-122.2), due to signifi-
cantly reduced inpatient and outpatient psychological or
psychiatric treatment (Table S3).

Per capita BC intervention costs varied greatly
between intervention types (Table S2). Overall, mean
BC program costs for all 283 SCCM participants were
€312.1 (SD=€57.5).

Total health care costs in SCCM were the sum of
resource use costs and SCCM intervention costs. The
fully adjusted GLM revealed no differences in total
health care costs between SCCM and TAU after one
year in BC (Table 3, Table S3). Additional results are
provided in the supplementary material.

Clinical outcome. The intervention had a significant
effect on depressive symptom scores displayed by
adjusted mean differences in PHQ-values (Table S4).
The ICER for BC was estimated at €-129.5 with

1
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Cost-effectiveness (PHQ)SCCM vs. TAU Cost-effectiveness (QALY)SCCM vs. TAU
M (95%Cl) P M (95%Cl) P
Base Case

Incremental Costs -205.3 (-690.7 to 252.6) 0.44 -202.7 (-703.4 to 272.5) 044

Incremental Effect 1.59 (.85 t0 2.32) 0.03 0.08 (-01 10 0.18) 0.1

ICER (€/Effect) -129.53 (-507.0 to 171.0) -2,401.9 (-22.521.6 to 11,873.7)

Optimal Case

Incremental Costs -391.86 (-874.0 to 79.5) 0.07 -388.0 (-897.1 t0 83.3) 0.07

Incremental Effect 1.59 (83 t0 2.32) 0.03 0.08 (-011t0 0.18) 0.1

ICER (€/Effect) -247.21 (-680.4 to 52.2) -4,597.8 (-36,317.8 to 16,308.1)

On-Top Case

Incremental Costs 315.1(135.9 t0 320.9) <.001 315.1 (309.9 to 320.1) <.001

Incremental Effect 1.59 (84 t0 2.32) 0.03 0.08 (-.01 to 0.18) 0.1

ICER (€/Effect) 199.31 (135.9 to 374.9) 3,733.7 (-16,284.5 to 28,005.7)
Table 3: Adjusted Results of GLM Analyses for incremental costs and effects (PHQ and QALY) of SCCM scenarios compared to TAU and
calculated ICER with bootstrapped confidence limits.
Notes: n= 382 participants were included in cost-effectiveness for clinical effects (PHQ) and n= 529 participants were included in cost-effectiveness for patient
reported outcome (QALY). GLM adjusted for age, gender, study site and resource use costs at baseline. GLM = Generalized Linear Model, PHQ = Patient
Health Questionnaire, QALY = Quality Adjusted Life Year, ICER = Incremental Cost-Effectiveness Ratio, SCCM = Stepped and Collaborative Care Model,
TAU = Treatment as Usual.

bootstrapped 95%CI of €-507.0 to €171.0. We found effects and lower costs of SCCM in relation to TAU.
that 80% of the bootstrapped ICER were located in the ~ Thus, SCCM showed greater cost-effectiveness than the
southeast quadrant of the CE plane (Table S4 and TAU condition. Figure 4 showed that the incremental
Figure S2). This quadrant is associated with greater = CEAC for BC intersects the Y-axis at at 0.8. That means
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Figure 4. Net-Monetary Benefit - cost-effectiveness acceptability curves for all scenarios of SCCM vs TAU on PHQ.

Note. Probability that SCCM intervention is acceptable (values on the vertical axis) in relation to TAU on the willingness to pay for
a reduction of PHQ values by one point, given varying thresholds for willingness to pay (horizontal axis) based on 10,000 boot-
strapped ICER replications. The small dotted line (0.95 — probability) indicates the upper 95%Cl, i.e. the maximum amount that has
to be invested to be confident that SCCM is cost-effective. Intersections of CEAC with the confidence line represents cost-effective-
ness for a specific scenario. Thus, these 1 were €171 for Base Case, €52 for Optimal Case, and €375 for On-top Case (representing
cost of intervention only), respectively.

SCCM=Stepped and Collaborative Care, TAU=Treatment as Usual, PHQ=Patient Health Questionnaire, CEAC=Cost-Effectiveness
Acceptability Curve.
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Figure 5. Net-Monetary Benefit - cost-effectiveness acceptability curves for all scenarios of SCCM vs TAU concerning QALY.

Note. Probability that SCCM intervention is acceptable (values on the vertical axis) in relation to TAU on the willingness to pay for
an additional quality adjusted life year, given varying thresholds for willingness to pay (horizontal axis) based on 10,000 boot-
strapped ICER replications. The small dotted line (0.95 — probability) indicates the upper 95%Cl, i.e. the maximum amount that has
to be invested to be confident that SCCM is cost-effective. Intersections of CEAC with the confidence line represents cost-effective-
ness for a specific scenario.These A were €11,874 and €20,000 for Base Case, and €1,100 and €30,000 for Optimal Case. CEAC for
the On-top Case (representing cost of intervention only) asymptotically approximates the upper 95%Cl, the higher the chosen WTP,

but did not intersect the confidence line.

SCCM=Stepped and Collaborative Care, TAU=Treatment as Usual, QALY=Quality Adjusted Life Years, CEAC=Cost-Effectiveness

Acceptability Curve.

that SCCM obtained an additional effect without any
additional costs. Using different willingness to pay
thresholds for BC, we found that the incremental CEAC
intersects the upper confidence limit of 97.5% at €171, i.
e. the maximum amount that had to be invested to
make sure that SCCM is cost effective in relation to
TAU (Figure 4). The robustness of BC results was con-
firmed with calculated ICER and incremental NMB for
OC and IC (Figure 1 and Table S4). In-depth descrip-
tions are provided in the supplementary material.
Utility. Average QALY of the SCCM conditions were
slightly but insignificantly higher than average QALY of
the TAU condition after one year; .501 (SD=.178) in
SCCM and .480 (SD=.161) in TAU (Table S4). The
ICER resulted in €-2,401.9 with large bootstrapped
95% CI ranging from €-22,521.6 to €11,873.7 (Table
S4). The majority of bootstrapped ICER of BC were
located in the southeast quadrant (76.2%) (Figure S3).
This quadrant is associated with greater effects and
lower costs of SCCM in relation to TAU. The CEAC of
BC intersected the vertical axis at 0.8 in Figure 5. That
means that SCCM probably obtained an additional
QALY without any additional costs in relation to TAU.
The CEAC of SCCM intersected the upper confidence
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interval twice at WTP values of €11,874 and €20,000.
After the second intersection and thus, at WTP-values
larger than €20,000, a prolonged decrease of the CEAC
was observed with an asymptotic approximation to an
imagined probability-line of 96% (Table Ss). Hence, a
maximum amount of €11,874 had to be invested to
make sure that SCCM is cost-effective, but at amounts
larger than €20,000 this assurance slowly decreased.
We changed parameters with OC and IC, whereby the
CEAC of OC revealed a similar pattern at different WTP
values and the CEAC for the IC did not intersect the
97.5% confidence limit but asymptotically approxi-
mated an imaginary 96% probability line (Figure 5). In-
depth descriptions are provided in the supplementary
material.

Discussion

We found that patients treated within a Stepped and
Collaborative Care Model (SCCM) showed a larger
reduction of depressive symptoms and superior cost-
effectiveness compared with TAU. Outcomes were
mainly driven by effects of interventions provided for
more severely affected participants, although a
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reduction in depressive scores was also present in the
TAU condition. Our study is in line with previous
studies,'®"” providing evidence for an intervention
model that can strengthen healthcare systems and
address challenges, such as scarcity of resources, short-
age of staff and specialized expertise. A key strength of
the present study lies in its representative sample
involving several German study sites with unique clini-
cal characteristics being examined at different time
points in a randomized controlled trial. Another major
strength lies in the development of five diverse and cul-
turally sensitive digital, group and community-based
interventions.

As a consequence of large migration movements,
mental health institutions in Europe have faced vast
challenges and burdens to their health care systems.’
Against this background, the present model was devel-
oped as an approach to support refugees who face psy-
chological ~distress.””*” SCCM was tailored to
simultaneously overcome several obstacles by offering a
set of culturally-sensitive psychological interventions.
Although conflict exposure can result in a wide range of
psychiatric disorders (depression, PTSD, anxiety and
psychosis),*? we followed a diagnostic approach in our
study focusing on depressive symptoms, which are
highly prevalent among refugee groups in Germany."

While Germany’s mental health care system is rela-
tively robust and well-organized, it still has shortcom-
ings, such as an ineffective allocation of existing
psychotherapeutic resources, fragmentation and lack of
coordinated care, and a scarcity of available flexible and
integrative treatment models.**' This became particu-
larly evident in recent years, where the health care sys-
tem was additionally challenged by a vast number of
incoming asylum seekers and refugees. Therefore, our
model might provide one possible approach and evi-
dence on how to address challenges in situations where
increased numbers of migrants are relocated, such as in
the case of the Syrian civil war or the Ukrainian war. In
agreement with our findings, previous stepped care
studies demonstrated to save resources and to be clini-
cally and cost-effective when compared with standard
care.'®#** As a part of England’s Improving Access to
Psychological Therapies (IAPT)** initiative, SCCM
have also been incorporated with the goal of evaluat-
ing its organizational potential as an evidence-based
promising approach that can improve and expand on
the quality and access to available mental health care
services. So far, preliminary investigations have dem-
onstrated an improved use of available resources and
increased recovery rates. Our SCCM was clinically
effective at a lower cost and so we suggest that our
model might be explored not only in settings with
other ethnic minorities in high income countries,
but also in low-and-middle-income-countries (LAM-
ICs). Adaptations as indicated in already existing evi-
dence (MANAS in India,** STEPCARE in Nigeria*?)

might be necessary since health systems in LAMICs
are likely to be different to those in academic set-
tings in Germany.

There are potential indicators that clinical efficacy of
the SCCM might be driven by either pharmacological-
and psychotherapeutic interventions that were offered
by trained clinicians (psychiatrists and psychologists) at
intervention levels 3 and 4. In a meta-analysis by Khan
et al. (2010), including 45 trials, patients with higher
depressive scores at baseline who were treated with anti-
depressants, showed greater improvements, compared
with participants with lower initial symptom severity.*’
These findings suggest that interventions tailored to the
needs of more severely depressed participants are more
likely to be more effective than those for less severely ill.
This is of importance since the effectiveness of regularly
used internet-based CBT (often used in patients with
less severe depression) has been demonstrated to be
both clinically and cost effective®® and a means to over-
come stigma and language barriers.*> Especially since
web-based and community-based interventions have
been reported to be less stigmatizing for individuals
seeking psychiatric care,*® making treatments more
accessible. Future research (with sufficiently powered
samples) is necessary to assess further beneficial dimen-
sions besides ameliorating depressive symptoms, such
as effects in reducing stigma around mental health
treatment or increasing social support. before group
interventions in SCCM could be filled and initialed.

Participants were initially assessed for symptom
severity and their placement within the stepped model
followed a more stratified stepped care approach, with
only some participants being stepped up occasionally,
depending on the availability of resources and time.
There are several factors that play a role in the limited
number of patients who were stepped up in this study.
As other studies have already indicated,®"® several
operational and organizational complications can arise
in the implementation of stepped care models. Some of
them included group interventions taking a long time
to be filled up, participant motivation to continue in the
study, dropouts due to the nature of this mobile popula-
tion, difficulty reaching participants and time con-
straints due to a longer recruitment phase. Our results,
thus, confirm the operational complexity in the service
delivery of this model and shed light on the reality of
how organizational pathways can influence the per-
formance of stepped care systems, often leading to
an alteration of initial plans. For this reason, a repli-
cation of the results including a larger sample size,
more resources and a longer treatment period for
interventions would be beneficial to confidently solid-
ify the study outcomes.

The number of dropouts and the heterogeneity of
dropout rates across all sites reflect a limitation of the
present study. Building upon our findings, future
research should consider reasons for dropout and ways
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in which drop out and response rates can be improved
in order to achieve better research outcomes. To account
for differential effects, a PP analysis was conducted (see
supplement), reflecting a reasonable sensitivity analysis
that clearly indicates that, adjusting for site as a random
effect in our models, treatment effects remain stable
when considering dropouts. Given those different
regions in Germany offered refugee placements at dif-
ferent times during the migration process in 2015 and
onward, we also tested whether time since arrival in
Germany (see Table 1) differed between sites, which
was not the case (p = .55), however future research
should consider range of time since arrival and its spe-
cific effects on intervention success. Further limitations
are regional differences in health care between study
sites, which may have led to considerable variability in
recruitment, assessment, and intervention levels.
Recruitment across all study sites was reported to be
challenging due to several factors, i.e. mental health
stigma, regional differences in health care provision
and an uneven spread of refugee communities across
Germany, leading to an oversampling of refugees in the
larger cities. Furthermore, setting up a new SCCM will
likely cause temporary disruptions in already existing
workflows. Although this data was not systematically
collected in the trial, we believe that it would be useful
to gather information regarding organizational com-
plexities and any noteworthy challenges related to the
delivery of services in future implementations of similar
projects. Nonetheless, since treatment gaps are not as
pronounced in the German health care system com-
pared with other regions, we expect that the model
needs to be adapted if used in other international and
humanitarian-aid setting. We initially planned and docu-
mented in our published study protocol to conduct a clus-
ter-randomization, however as we could only conduct the
intervention levels at two different sites inhibiting a clus-
ter randomization. Finally, interpretations with respect to
efficacy on the level of interventions or treatment steps
can only be made very cautiously since the study was not
sufficiently powered to address this issue.

In conclusion, the proposed SCCM intervention
demonstrates clinical efficacy in reducing depressive
syndromes in a sample of adult and adolescent refu-
gees. Our study provides evidence for higher cost-effec-
tiveness of the overall model. Further directions should
investigate the effectiveness of SCCM's for other preva-
lent diseases, medical settings, and cultural contexts.
Another promising context is the provision of the
stepped care model in form of a digital stepped care
model, i.e. a model in which most of the interventions
are provided digitally. It can be assumed -albeit evidence
is lacking- that this form of SCCM may increase
resource efficacy. Our findings contribute to the devel-
opment of models that can improve clinical productiv-
ity, decrease disease burden, and include marginalized
communities.
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