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Abstract

IMPORTANCE—Emerging evidence suggests that integrated care models are associated with
improved mental health care access and outcomes for youths (children <12 years and adolescents
12-21 years) served in pediatric primary care settings. However, the key components of these
complex models remain unexamined.

OBJECTIVE—To identify and describe the key components of effective pediatric integrated
mental health care models.

EVIDENCE REVIEW—The PubMed, Embase, PsycINFO, and Cochrane Controlled Register of
Trials electronic databases were searched for relevant peer-reviewed articles published between
January 1, 1985, and April 30, 2019. Articles were restricted to those published in the English
language. Eligible articles reported original data on youths 17 years or younger, implemented an
integrated mental health care model in a pediatric primary care setting, and assessed the model’s
association with primary outcomes (eg, mental health symptom severity) and secondary outcomes
(eg, functional impairment and patient satisfaction). Articles that specified some degree of
systematic coordination or collaboration between primary care and mental health professionals
were included in the final review. Two independent reviewers extracted data on study design,
model type, model components, level of integration, and outcomes. Study quality was assessed
using the Jadad scale. Data were analyzed between January 1, 2018, and May 31, 2019.

FINDINGS—Eleven randomized clinical trials involving 2190 participants were included. Three
studies focused on youths with depression, 3 on youths with attention-deficit/hyperactivity
disorder, and 5 on youths with behavioral disorders. Most studies (9 of 11) implemented either the
collaborative care model (n = 3), a slightly modified version of the collaborative care model (n =
2), or colocated care (n = 4). The most commonly reported components of effective pediatric
integrated mental health care models were population-based care, measurement-based care, and
delivery of evidence-based mental health services; all 3 components were present in studies
reporting clinical improvement of mental health symptoms. Other model components, such as
treatment-to-target or team-based care, were common in studies reporting specific outcomes, such
as functional impairment.

CONCLUSIONS AND RELEVANCE—This review is the first to date to systematically search
and qualitatively synthesize information on the key components of effective pediatric integrated
mental health care models. This knowledge may be especially useful for pediatric primary care
administrators in the selection of an integrated care model for their setting.

Mental health disorders are among the most common health concerns in children and
adolescents.! Current estimates indicate that 13% to 20% of US children aged 3 to 17 years
will experience a mental health disorder in a given year,2 with the most prevalent diagnoses
being attention-deficit/hyperactivity disorder(ADHD)(6.8%),behavioral problems(3.5%),
anxiety (3.0%),and depression (2.1%).Effective treatments exist, yet more than 50% of
youths in need do not receive treatment,34 and when treatment is received, it is often
suboptimal (eg, of insufficient duration).>~" Children belonging to racial/ethnic minority
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groups, from low-income families, and without health insurance are the least likely to ever
receive treatment.3 Untreated or under-treated mental health needs during childhood and
adolescence are associated with more severe psychosocial impairment during adult-hood as
well as substance use disorders, physical comorbidities,increased risk of suicide, and greater
use of health care services throughout the life course.8

Low treatment rates have been associated with multiple factors, including stigma,®10 cost,11
and a national shortage of child and adolescent psychiatrists.12 One approach to improving
treatment access and engagement is the integration of mental health services into pediatric
primary care settings. More than 70% of youths 18 years and younger see a primary care
practitioner (PCP) each year,13 and parents and adolescents feel relatively comfortable
disclosing mental health issues in the primary care setting.1415 This approach could be
particularly effective for youths who face significant barriers to accessing specialty mental
health services, including youths from low-income families and youths living in rural areas
where such services are lacking.! To provide integrated services, primary care and mental
health professionals collaborate to systematically address patients’phy;sical and mental
healthneeds.16 Models of integration vary in scope, from minimal communication and
coordination between professionals working in separate systems or locations to highly
coordinated team-based care provided within the same practice.17:18

Evidence for integrated mental health care for pediatric populations is limited compared
with adult populations. Yet, a 2015 meta-analysis by Asarnow et al® reported that integrated
care has advantages compared with standard care in improving mental health outcomes for
children and adolescents; the greatest effects were seen for treatment interventions that used
collaborative care models (CCMs).

These findings highlight the effectiveness of integrated mental health care models for
pediatric populations; however, implementing these models with complete fidelity can be
challenging for resource-limited primary care practices given their complexity. Most models
are composed of multiple components, and it is unclear which components are essential for
improving outcomes.2? Thus, additional information about which specific model
components are associated with meaningful clinical outcomes could help pediatric primary
care administrators choose models that best meet the needs of their population and level of
resources. Such information is not typically reported in systematic reviews and meta-
analyses of multicomponent interventions?! and was absent from the meta-analysis by
Asarnow etal.1® Although a handful of studies have used meta-regression analyses to parse
the most effective components of integrated mental health care models for adults,
specifically the CCM,22-24 findings are inconsistent, and it is unknown if these findings can
be extrapolated to pediatric populations.

We conducted a systematic review of pediatric integrated mental health care models to
synthesize information regarding the type of model implemented, the level of integration,
and the specific model components. We also identified which model components were
associated with statistically significant improvements in mental health and other secondary
outcomes.
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Methods

Literature Search

A systematic literature search was performed by a professional research librarian using the
PubMed, Embase, PsycINFO, and Cochrane Controlled Register of Trials databases. The
search included literature published between January 1, 1985, and April 30, 2019. A
combination of controlled vocabulary specific to each database (eg, MEDLINE medical
subject headings[MeSH])and free text terms (eg, integratedcare, collaborativecare,and
colocatedcare)wasused to identify studies that examined pediatric integrated mental health
care models of any type. The full list of search terms is presented in eTable 1 in the
Supplement. The search was limited to peer-reviewed journals published in the English
language. Electronic database searches were supplemented by manual searches of reference
lists from eligible studies and the meta-analysis performed by Asarnow et al.1®

We included studies meeting the following criteria: (1) youths younger than 18 years with a
primary mental health diagnosis; (2) randomized clinical trials, clinical trials, or quasi-
experimental designs with 100 or more participants per group that compared integrated
mental health care with standard care or enhanced standard care; and (3) involvement of
some level of systematic collaboration or coordination between pediatric primary care and
mental health specialty professionals, which conformed with the definition of integrated care
developed by the Agency for Health Care Research and Quality Integration Academy.16

We excluded studies that (1) focused only on adults (aged =18 years),(2) were conducted
outside the United States,(3) did not occur in pediatric primary care settings, (4) did not have
a primary or secondary outcome related to improving mental health (eg, reduced symptom
severity),and (5) did not meet the Agency for Health Care Research and Quality definition of
integrated care (eg, included models that did not involve PCPs in some way).Studies solely
focused on youths with substance use disorders that did not meet the Agency for Health
Care Research and Quality definition of integrated care were also excluded.

Study Selection

One author (J.Y.) screened titles and abstracts of identified articles. Screening was followed
by a review of full texts by 2 authors (J.Y. and A.H.) to assess eligibility for inclusion.
Discordance was analyzed and disagreements resolved by discussion between the 2 authors
(J.Y.and A.H.).

Data Extraction

Two authors (J.Y. and A.H.) used a standardized form to independently extract the following
information from eligible studies: (1) study characteristics, such as publication year,
location, study design, number of participants, and targeted mental health disorders; (2)
participant characteristics, such as age range and race/ethnicity; (3) intervention
characteristics, such as integrated care model type, model components, and level of
integration; (4) primary and secondary outcomes; and (5) statistically significant findings.
For studies with more than one associated article, the primary article was cited as the main
reference, although data were extracted from all available articles. The authors’ extraction
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forms were compared for consistency, and any differences were resolved by discussion or
referral to a third author (C.M.L.).

The coding of integrated care model components was informed by the key components of
effective integration developed by Kroenke and Unutzer2® and the practice integration
profile developed by Macchi etal?8 (Table 1). Both resources incorporated aspects of the
CCM, which is a specific approach to integrated care that was initially developed to treat
depression in older adults.?” The CCM focuses on defined patient populations, the delivery
of evidence-based treatments, measurement-based practice, treatment-to-target (eg, the
Texas medication algorithm?8), and team-based care that involves a care manager and a
psychiatric consultant. Trained PCPs and behavioral health specialists (eg, clinical
psychologists and clinical social workers) collaborate to provide evidence-based medication
or psychosocial treatments supported by regular psychiatric case consultation and treatment
adjustment for patients who are not improving as expected. A care manager facilitates care
coordination and communication between health care professionals and patients and their
families. Ample data support the clinical and cost effectiveness of the CCM in adult
populations,?2:2%-32 and data are beginning to accrue in pediatric populations.1®

We considered a model component to be present if it was specifically mentioned, regardless
of the level of detail reported. For components with multiple defining characteristics, such as
psychiatric consultation, studies reporting atleast one characteristic were considered to have
met the criteria for that component (Table 1).

We used the standard framework for levels of integrated care developed by the Substance
Abuse and Mental Health Services Administration and the Health Resources and Services
Administrationl’ to code the level of integration (eFigure 1 in the Supplement). This
framework conceptualizes integration as a continuum,ranging from separate mental health
and primary care systems with minimal coordination to integrated systems, in which mental
health clinicians and PCPs function as a team in a shared practice setting.1” When fully
implemented, the CCM represents highly integrated care. Elements that are used to
characterize the level of integration include: (1) communication (frequency and type), (2)
practice location (on-site, off-site, and remote), and (3) practice change (eg, shared work-
flows and medical records systems). Integration levels range from 1 to 5, with level 1
indicating minimal on-site collaboration; level 2 indicating basic collaboration at a distance;
level 3 indicating basic on-site collaboration; level 4 indicating close on-site collaboration
with some system integration; and level 5 indicating close on-site collaboration approaching
an integrated practice.

We categorized study outcomes as follows: (1) clinical (eg, reduced symptom severity and
disease remission), (2) health-related quality of life (physical or mental), (3) functional
impairment, (4) patient satisfaction with care (youth-reported and/or parent-reported),and (5)
care quality (eg, receipt of treatment, treatment adherence, and treatment completion). These
outcome categories are congruent with the triple aim of health care reform33: to improve
patient experience (which includes quality and satisfaction) and outcomes of care while
reducing per capita costs. We deemed a study to be successful for a particular outcome if
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that outcome was associated with significant improvement in the intervention condition
compared with the control condition.

Assessment and Synthesis

Results

Two authors (J.Y. and A.H.) independently assessed the quality of randomized clinical trials
using the Jadad scale,3*35 which measures the methodological quality of randomized
clinical trials on a scale of 0 to 5, with 0 indicating very poor and 5 indicating rigorous
quality. Each clinical trial was scored on randomization (2 possible points), blinding (2
possible points), and description of withdrawals or dropouts (1 possible point).
Discrepancies were reconciled through discussion.

Descriptive statistics were used to summarize main study characteristics. We also applied the
distillation method proposed by Chorpita et al36 and Becker at al3’ to synthesize evidence
for efficacious pediatric integrated mental health care models to facilitate decision-making
regarding implementation. This method was originally developed to summarize the literature
on treatment engagement practices in child and adolescent mental health services research.
Distillation involves identifying the key components within effective multicomponent (ie,
bundled) interventions and aggregating this information across interventions to examine how
frequently or commonly the components are applied. Distillation is also used to examine
which components or combinations of components are associated with specific study
outcomes.3> We used distillation to describe common model components in studies that
reported statistically significant outcomes. Data were analyzed between January 1, 2018, and
May 31, 2019.

Studies and Characteristics

The literature search returned 6564 articles, of which 98% were excluded after duplicates
were removed (eFigure 2 in the Supplement). Of the 76 remaining articles, 11 studies
involving 2190 participants met the inclusion and exclusion criteria.38-48 All studies were
randomized clinical trials. Three studies examined adolescents with depression,38:3947 3
studies focused exclusively on children with ADHD,40:41.45 and the remaining 5 studies
focused on children with behavioral disorders (Table 2).42-4446.48 Ejght studies focused on
children 12 years and younger, and 3 studies focused on adolescents (agerange, 12-21years).
A total of 974 of 2190 participants were nonwhite (mean [SD], 44.5% [31.9%]; range, 9%—
87%). The participants were predominantly girls (516 of 671 participants; mean [SD],
76.9% [3.0%]) in studies examining depression and mostly boys (984 of 1519 participants;
mean [SD], 64.3% [5.7%]) in studies examining behavioral disorders and ADHD.

All studies recruited patients from primary care clinics. The most common control condition
was enhanced standard care, which varied across studies and ranged from facilitated
referrals to off-site specialty mental health services to PCP training in recognizing and
treating depression. The intervention duration of active treatment ranged from 4 weeks to 6
months. Follow-up assessments ranged from 4 to 18 months.

JAMA Pediatr. Author manuscript; available in PMC 2021 May 01.
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Studies took place in a variety of health care delivery settings, including pediatric primary
care clinics affiliated with academic institutions, managed care organizations, and
community-based clinics. Between 1 and 24 practices participated in each study.

Six studies (54.5%) scored 3 of 5 points on the Jadad scale, and 5 studies (45.5%) scored 2
of 5 points (eTable 2 in the Supplement). The most likely source of potential bias in all
studies was the inability to blind patients and health care professionals to group al-location,
which is a common issue inmulticomponent s;ervice-based interventions. However,
outcomes assessment was blinded in all studies.

The primary study outcome measured in all 11 studies was clinical improvement, which was
defined as reduced symptom severity. Seven studies reported a significant association
between the intervention and symptom severity.38:42:43.45-48 Nine studies reporte;d an
association between the intervention and a significant improvement in an additional
secondary outcome (eg, health-related quality of life).23:38.39.41-43,4546,48

Models, Integration, and Components

Three studies fully implemented the CCM (Table 3).4043:47 These studies systematically
identified all eligible patients with a particular mental health condition, delivered evidence-
based treatments, implemented measurement-based care and treatment-to-target, and had a
care manager and a psychiatric consultant. Two studies implemented a slightly modified
version of the CCM that included all components,wit hth eexceptio no f apsychiatri
cconsultant.38:39

Four studies implemented colocated care,42:44:46.48 in which mental health specialists were
embedded within primary care settings but practiced independently using a traditional
referral model. Of the 2 remaining studies, 1 implemented collaborative consultation, in
which remotely located psychiatrists advised PCPs regarding the provision of evidence-
based ADHD medication therapy,*! and the other implemented a hybrid approach, in which
a remotely located psychiatrist and in-clinic mental health specialists delivered evidence-
based treatment to children with ADHD and their caregivers.*®

The 5 studies that implemented the CCM or a slightly modified CCM were identified as
highly integrated (level 4 or 5).38-40.43.47 |n these studies, mental health specialists
(including the psychiatric consultant in studies that implemented the full CCM) and PCPs
practiced team-based care in the same setting, and team members communicated regularly
using various methods, such as weekly meetings, individual consultation and supervision,
written feed-back, regularly scheduled case reviews, and health information technology.
Studies that implemented colocated care or remote consultative services were not as highly
integrated (levels 1-3), primarily owing to the infrequency of communication between PCPs

and mental health specialists or minimal PCP involvement in the youths’ mental health
treatment.41’42’44_46’48

All 11 studies reported population-based and measurement-based care using validated

instruments (Table 4). The most commonly provided mental health services in pediatric
primary care were patient self-management or psychoeducation (9 studies [81.8%]) and
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brief psychological intervention (10 studies [90.9%]), although psychotropic prescribing by
PCPs was also very common(8 studies [72.7%]). Brief psychological intervention
predominantly consisted of cognitive behavioral therapy49-54 (CBT; 10 studies [90.9%]).
Eight studies (72.7%) implemented treatment-to-target (ie, adjusting the treatment plan
based on symptom measures).Six studies (54.5%) included a psychiatric consultant,
40-43,45.47 and6 studies (54.5%) had a care manager.38-40:42:43.47

Model Components

The frequency of model components varied by statistically significant study outcomes
(Table 4). Seven studies reported a positive association between the intervention and clinical
outcomes (symptom severity). All 7 studies reported the provision of population-based care,
measurement-based care, and evidence-based mental health services. Brief psychological
intervention was reported in all 7 studies, and psychotropic therapy was reported in 5 studies
(71.4%). Other commonly reported components were treatment-to-target (5 studies
[71.4%]), care management (4 studies [57.1%]), and psychiatric consultation (4 studies
[57.1%]).

Two studies reported a positive association between the intervention and functional
impairment. Both studies reported the use of population-based care, measurement-based
care, evidence-based mental health services, treatment-to-target, psychiatric consultation,
and health information technology.

Two studies reported a positive association between the intervention and mental or physical
quality of life. Both studies implemented population-based care, measurement-based
care,evidence-based mental health services, treatment-to-target, care management, and
psychiatric consultation. Four studies reported a positive association between the
intervention and patient satisfaction with treatment. All studies reported the use of
population-based care, measurement-based care, evidence-based mental health services,
treatment-to-target, and care management. Psychiatric consultation was also common (3
studies [75.0%)]).

Five studies reported a statistically significant improvement in various care quality measures
favoring the intervention. The most common components found in all 5 studies were
population-based care, measurement-based care, evidence-based mental health services, and
treatment-to-target followed by care management (4 studies [80.0%]) and psychiatric
consultation (4 studies [80.0%]). Planned communication was also common (3 studies
[60.0%]).

Based on their high-frequency use in models that were associated with improvements in
primary and secondary outcomes, the key model components appear to be population-based
care, measurement-based care, and evidence-based mental health services. Treatment-to-
target and care management may be key to achieving significant improvements in secondary
outcomes, including health-related quality of life, patient satisfaction, and care quality.
Psychiatric consultation appears to be important for reducing impairment and improving
care quality outcomes.

JAMA Pediatr. Author manuscript; available in PMC 2021 May 01.
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Discussion

The integration of mental health and medical services in pediatric primary care settings has
generated increased interest and enthusiasm in recent years given the potential for
improvements in population health, care quality, and patient experience while containing
costs. However, implementation may be hindered by the complexity of integrated care
models, which are composed of multiple components and are typically tested as a package.
Information about the relative association of individual components of integrated care
models with out comes may help pediatric primary care practices implement a model that is
tailored to meet the mental health needs of patients while matching the level of available
resources for implementation.

In this systematic review of the literature on pediatric integrated mental health care models,
we identified the common components of efficacious models. We used the distillation
method of Chorpita etal3® and Becker atal3” to assess which components were associated
with statistically significant primary and secondary outcomes. Despite variation in model
type, mental health diagnosis, intervention comparator, and level of integration, our review
indicated that the most common model components across the 11 included studies were
population-based care, measurement-based care, and evidence-based mental health services.
These 3 components were present in all 7 studies reporting significant improvement in
primary (clinical) outcomes.

Our descriptive results are consistent with a previous meta-regression analysis of the use of
the CCM for adults with depression, which found that clinical trials that included
empirically supported psychological interventions with or without antidepressant medication
appeared to be associated with improvements in depression symptoms more than clinical
trials that did not include psychological treatment.23 In addition, clinical trials that used
systematic methods to identify patients with depression reported increased access to
antidepressant medication, which is a measure of care quality. Findings from a recent
systematic review on psychoeducation interventions for the prevention and management of
adolescent depression indicated that psychoeducation is associated with effective
improvement in patients’ treatment adherence and the reduction of symptoms.>®

A care manager and treatment-to-target were present in all studies reporting significant
improvement in secondary outcomes, including patient satisfaction, health-related quality of
life, and care quality. The care manager addresses several factors that have been reported to
enhance patient satisfaction with care, including (1) consideration of patient and family
needs, (2) communication with professionals, (3) patients’ access to information, (4) support
in self-management activities, (5) involvement in care planning, and (6) help with transitions
between various health professionals and practitioners.>® Qualitative results from a clinical
trial of CCM for adult patients with depression indicated high satisfaction with the care
manager, whom clinical trial participants described as “caring, sincere, understanding,
professional, and encouraging.”>7(P294) A care management intervention for adults with
depression consisting of continuous contact between the care manager and patients, a
structured management plan, and behavioral activation was associated with improvements in
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quality of life, service satisfaction, and greater adherence to antidepressant medication
treatment.>8

Psychiatric consultation was present in studies reporting significant improvement in care
quality outcomes, such as antidepressant medication rates?’ and treatment completion rates.
43 A recent study indicated that including a weekly psychiatric case review as part of a CCM
intervention for adults with depression was associated with higher rates of new depression
medications in patients who had not achieved clinically significant improvement after 8
weeks of treatment.> The lower frequencies with which other components (health
information technology, planned communication, and shared treatment plans) are included

in successful models may reflect the early state of the literature with regard to testing models
with these particular components.

The results of this systematic review are limited by several factors. First, despite the use of a
comprehensive systematic search strategy that included frequently used terms for integrated
care, the identification of integrated mental health care interventions remained challenging
because a single definition of integrated mental health care does not currently exist. Other
researchers have highlighted the importance of using a standardized definition for integrated
mental health care to allow for replication and comparison across studies.® An additional
challenge is the lack of commonly accepted criteria for identifying specific model
components. The strengths of this review include the use of an a priori definition of
integrated mental health care to identify eligible studies and the use of published criteria to
systematically code model components.

Second, information on model components reported in the published studies was often
limited. The lack of detail and specification create dchallenge st oassessin gwhethe r agive
ncomponent had been implemented. Future studies of these complex models should strive
for greater consistency and detail in the reporting of model components.

Third, the small number of clinical trials precluded our ability to perform meta-regression
analysis to identify potential moderating factors of individual model components associated
with outcomes. Previous meta-regression analyses of the CCM for adults with depression
have included 30 or more clinical trials.22:23.61

Fourth, this review was limited to published studies that examined models of integration for
youths with a subset of mental health disorders (ie, depression and conduct-related
disorders). As a result, the findings may not be generalizable to youths with neuro
developmental disorders (eg, autism or intellectual disabilities), feeding and eating disorders,
anxiety disorders, and substance use disorders. The meta-analysis by Asarnow etall?
included 4 studies of youths with substance use disorders. However, none of these studies
qualified as integrated care according to the Agency for Health Care Research and Quality
definition we used for this review. 16 Future research on pediatric integrated mental health
care models should target a broader population of youths with behavioral health needs in
pediatric primary care.62:63
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Conclusions

To our knowledge, this review is the first to examine which components of pediatric
integrated mental care models are associated with improvement in outcomes of interest to
pediatric primary care practices and their patients. Results suggest that population-based
care, measurement-based care, and the delivery of evidence-based mental health services in
pediatric primary care are the most common model components in efficacious studies. Other
components (eg, treatment-to-target or team-based care) may be additionally important to
the improvement of specific outcomes (eg, functional impairment). Although further
research examining the specific association of individual model components with outcomes
is needed, these findings can be used to inform next steps regarding implementation.
Guidelines for implementing the CCM exist,545 and reports on lessons learned from
implementation of the CCM in adult primary care settings are growing-56:87 Implementation
clinical trials examining the CCM and other models of integration in pediatri primary care
settings are an important next step.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Points
Question
What are the key components of effective pediatric integrated mental health care models?
Findings

In this systematic review of 11 randomized clinical trials involving 2190 participants,
population-based care, measurement-based care, and evidence-based mental health
services were identified as the most common components of effective pediatric integrated
mental health care models. Other model components (eg, treatment-to-target and team-
based care) may also be important to address specific outcomes (eg, functional
impairment).

Meaning

Findings suggest that 3 pediatric primary care integration model components have the
strongest evidence base for improving clinical outcomes, and pediatric primary care
administrators may use this information when selecting a model for their delivery system.
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