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Abstract

Several studies have demonstrated clinical benefits of integrated care for a range of child and
adolescent mental health outcomes. However, there is a significant gap between the evidence for
efficacy of integrated care interventions vs. their implementation in practice. While several studies
have examined large-scale implementation of co-located integrated care for adults, much less is
known for children. The goal of this scoping review was to understand how co-located mental
health interventions targeting children and adolescents have been implemented and sustained. We
systematically searched the literature for interventions targeting child and adolescent mental health
that involved a mental health specialist co-located in a primary care setting. We included studies
reporting on the following implementation outcomes: acceptability, adoption, appropriateness,
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feasibility, fidelity, implementation cost, penetration, and sustainability. We identified 34 unique
studies including randomized controlled trials, observational studies, and survey/mixed method
approaches. Components facilitating implementation of on-site integrated behavioral health care
included interprofessional communication and collaboration at all stages of implementation; clear
protocols to facilitate intervention delivery; and co-employment of integrated care providers by
specialty clinics. Some studies found differences in service use by demographic factors, and others
reported funding challenges affecting sustainability, warranting further study.
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integrated care; pediatric; implementation; co-location; utilization; primary care

Introduction

Mental health problems represent the leading cause of disability in childhood and
adolescence globally (Erskine et al., 2015), but most children do not receive needed care.
(Patel et al., 2007) Barriers to receiving needed services have been described as structural
(e.g. lack of providers, insurance, transportation), and perceptual (e.g. explanatory models of
mental health problems or about mental health services, including stigma) (Owens et al.,
2002). Integration of mental health services into primary care has long been proposed as a
way to both overcome these barriers and to more holistically treat and prevent children’s
health problems (Ader et al., 2015; WHO, 2003). Recent healthcare transformations have led
to the creation of new models and a growing body of literature supporting the efficacy of
pediatric integrated care. A recent meta-analysis of randomized controlled trials comparing
integrated pediatric behavioral health with usual care (Asarnow et al., 2015) found clinical
benefits for a range of emotional and behavioral problems. The strongest effects were seen
for collaborative care and for models using treatments with demonstrated efficacy outside of
the integrated care setting (e.g., Interpersonal Therapy; CBT for Anxiety, or guideline-based
medication protocols), with weaker effects for substance use and preventive interventions.

Models of integration can take many forms, including: 1) primary care providers (PCPs)
consult informally with off-site mental health professionals (without direct patient contact);
2) PCPs work collaboratively with off-site mental health professionals; and 3) mental health
professionals are co-located at a primary care site (Bower et al. 2001). Co-located models
offer potential advantages over other forms of integrated care. Off-site consultative and
collaborative models rely more heavily on PCPs to make initial diagnoses and to deliver
first-line interventions (WHO, 2007; Wagner, et al., 1996). If specialist mental health care is
required, patients must be linked to services, and usually receive them at a different location.
In most cases, specialty mental health facilities are not as widely distributed as are primary
care sites. Primary care practices may also lack the stigma of sites that are explicitly
identified as providing mental health care (Ayalon et al., 2007). Co-location also offers the
possibility of so-called “warm handoffs” from primary care to mental health providers and
facilitates informal consultation among professionals as well as communication in-person
and through a shared medical record. Co-location thus may improve referral success and
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connection to treatment, since historically referral success rates from primary care to mental
health services have been low (Hacker et al., 2006; Rushton et al., 2002).

While co-location offers many potential advantages over other forms of integrated care, it
also presents challenges. In larger practices, co-located mental health providers can be
readily saturated with visits unless they conduct more targeted, short-term interventions and
establish an algorithm or understanding around appropriate referrals with primary care
partners. Certain tasks may fall outside the range of care that a mental health provider would
provide in a typical outpatient mental health setting, such as: reviewing screening results;
conducting “warm handoffs” (meeting with families prior to formal visits); delivering brief
interventions; and providing “curbside” consultation to PCPs during clinic hours.
Acclimation to the medical environment can present an obstacle to collaboration that is
otherwise facilitated by co-location. In addition, including behavioral health providers in
team-based care as part of a medical home may both change and increase variability in
patient flow (Miller et al., 2001).

Co-located integrated care thus represents an area in which there is a gap between what is
known about efficacious treatments and how those can be delivered and sustained in practice
(Proctor et al 2009). While several studies have explored large-scale implementation of co-
located integrated care for adults (Beck et al., 2018; Katon & Unutzer, 2006; Rossom et al.,
2016), much less is known for children. Pediatric and adult primary care differ in many
significant ways. Most mental health disorders onset first in childhood, which is a time of
rapid development that can be derailed by psychiatric problems. In pediatrics, most medical
care received is preventive well child care, and lower levels of emergency and inpatient
service use occur during this time (Coker et al., 2013; Sun et al. 2018a; Sun et al. 2018b).
Thus, early detection and treatment may be possible centered around frequent well visits,
preventing illness progression and off-setting the costs of integrated services (Wissow et al.,
2017). Consent for minors is obtained from guardians, and family involvement is generally
necessary and critical to treatment success. The epidemiology of child psychiatric disease
also differs from adult disorders and changes throughout childhood. Developmental and
behavioral disorders such as autism and ADHD are most commonly diagnosed in the earlier
years, affecting a preponderance of males. Into adolescence, mood and substance use
disorders become more common, and depression occurs more often in females. Onset of
psychosis and other severe mental illness tends to occur in late adolescence (Merikangas et
al., 2009). In addition, treatment selection and prognosis will often differ from adults even
for the same diagnosis, requiring different interventions and expectations.

The goal of this review was to understand how co-located mental health interventions
targeting children have been implemented, sustained, and evaluated in the existing literature.
We used Proctor and colleagues’ (2009) model for implementation research to extract the
barriers and facilitators that studies documented to implementation and sustainability of
pediatric co-located integrated mental health interventions. We sought to understand what
factors contribute to successful implementation of pediatric integrated care, including
characteristics of the care model, inner setting (clinic), outer setting (political/economic/
social context), individuals (those participating in intervention design/evaluation/delivery),
and implementation processes.
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The protocol for this review was prepared according to Arskey & O’Malley’s (2005) six-
stage process for conducting scoping reviews. Scoping reviews are typically undertaken to
examine the extent, range, and nature of research in a broad topic area and identify gaps in
knowledge. In contrast, systematic reviews focus on more specific topics, study designs, and
outcomes. The stages in this process include: (1) identifying the research question; (2)
identifying relevant studies; (3) study selection; (4) “charting” the data by extracting
information including author, year, setting, intervention type, comparator type, intervention
duration, study population, study aims, outcome measures, and important results; (5)
collating, summarizing and reporting results; and (6) optional consultation with consumers
and practitioners on additional studies to include and insights about the review’s relevance.
We modified the charting procedure to include additional measures and concepts relevant to
our study. Our team included a pediatrician (SP) and three child psychiatrists (RP, AS, LW)
with first-hand experience with co-located pediatric integrated care models. Our team also
included a psychologist (AB) and child psychiatrists (RP, LW, MB) with experience
designing, implementing and evaluating other types of pediatric integrated care.

Relevant studies and study selection

Study design & population—The search strategy and key words are described in
Supplemental Figure 1. We included all peer-reviewed, published evaluations that included
systematic data collection and analysis, including qualitative and quantitative data. This
included controlled trials, pre-post designs, and qualitative assessments. We included studies
targeting participants aged 18 and under with mental health disorders or problems. For
studies including adult populations, we included studies if there was a substantial number of
participants under the age of 18, and if there was outcome data collected that applied
specifically to child mental health problems as opposed to the entire population. We
included studies targeting common and severe psychiatric disorders as well as subthreshold
mental health problems, but we excluded studies targeting general health behaviors (e.g.,
adherence to treatment, weight 10ss).

Interventions & comparison groups—With regard to types of intervention, we
included studies that evaluated any program targeting a child mental health problem that
involved a mental/behavioral health specialist co-located in a primary care setting. We
excluded studies of preventive interventions (i.e., those targeted to well children or those
without a recognized mental health problem), given that implementation of these
interventions often raises separate challenges. We excluded studies that included co-located
medical and mental health providers outside of primary care settings (e.g., community
agencies), those that described collaboration between different systems of care, and those
that involved primary care and mental health providers working collaboratively but primarily
from different locations (e.g. primary care clinic and distinct specialty clinic). We included
all studies regardless of whether or not they used a comparison group.

Outcomes—We included studies that evaluated implementation outcomes. We used
Proctor et al.’s (2009) framework of implementation outcomes, including: acceptability,
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adoption, appropriateness, feasibility, fidelity, implementation cost, penetration, and
sustainability. Table 1 describes definitions and examples for each outcome). We excluded
studies that only included patient clinical outcomes without reporting implementation
outcomes.

Search Methods

We searched the following electronic databases for primary studies: MEDLINE (up to date
May 29, 2018): Psycinfo (up to date May 31, 2018); Embase (up to date June 2, 2018),
Cochrane (up to date May 17, 2018), and Web of Science (up to date June 2, 2018). The
search strategy included keywords related to the following concepts: (a) collaborative or
integrated care, (b) children and adolescents, (c) primary care, (d) mental health problems,
and (e) implementation outcomes (see Supplementary Table 1 for the sample search strategy
for MEDLINE). We also searched the reference lists from articles of interest, including
previous systematic reviews on related topics. We excluded studies for which the language
of publication was not English.

Data Collection

Two authors independently and in parallel screened the search results for potentially relevant
studies based on titles and abstracts; reviewed the full-text articles for final inclusion based
on inclusion/exclusion criteria; and extracted data using a structured, standardized electronic
data collection form. Disagreements at each stage were resolved through discussion or a
third reviewer. We extracted the following data from each included study: author(s), year of
publication, study location, study setting (e.g., type of clinic), intervention type and
comparator (if any), duration of intervention, study design, inclusion/exclusion criteria,
patient characteristics (for example, if a subgroup was targeted either by clinical
characteristics or by age), provider characteristics (focusing on co-located mental health
personnel), primary outcome measure, and implementation outcomes. Where
implementation outcomes were unclear (e.g.; whether the outcome could be considered an
implementation outcome, which of Proctor’s implementation outcomes was represented by
the outcome), at least two members of the study team met to come to consensus.

Data Analysis

Key findings (by study)—After data abstraction was complete, a group of 3-5 authors
reviewed and discussed each study to summarize the “key lesson(s)” on implementation
from that study. This process involved reviewing the abstracted data and full-text
manuscript, when needed, for each study, identifying implementation outcomes and data
quality issues, and developing a consensus on generalizable lessons from the study related to
implementation. Once the key lessons on implementation were identified from each study,
two members of the study team (RP and AS) worked together to develop a synthesis of
findings of included studies using matrices of data contained in Tables 2 and 3 to visually
inspect the extracted data and explore relationships within and between studies. We
tabulated the sources and flow of studies throughout the review process, including reasons
for exclusion, as outlined in the PRISMA statement (Liberati et al., 2009).
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Results

Summary of included studies

Figure 1 details the PRISMA flow diagram for included studies (Liberati et al., 2009). Forty-
one papers met our inclusion criteria. In seven cases, 2 or more papers described outcomes
from the same study or program, for a final total of 34 unique studies and programs. Table 2
describes the characteristics of each study. The studies spanned a wide range of clinical
pediatric settings (e.g., urban, rural, affiliated with academic medical centers, private
practices), elements (type of staff and percent staff effort, role of systematic screening,
patient population targeted, specific intervention delivered), and funding (e.g., public
funding through larger mental health initiatives, fee-for-service billing, research funding, or
a combination).

Most (19) studies were observational (see Table 2), reporting implementation outcomes from
existing co-located pediatric behavioral health programs and sometimes using follow-up
surveys to evaluate satisfaction with services. Two studies (Kozlowski et al., 2015;
Richardson et al., 2009) reported results from a small, single-arm pilot study. Six studies
(Kolko et al., 2014; Kolko et al., 2010; Kolko et al., 2012; Yu et al., 2017; Richardson et al.,
2014; Wright et al., 2016; Rapp et al., 2017; Asarnow et al., 2005; Asarnow et al., 2009)
reported implementation outcomes from randomized controlled trials (RCTs) of co-located
interventions for mental health problems, although none of these randomized by
implementation strategy. The remaining 7 studies (Hine et al., 2017; Levy et al., 2017,
Horwitz et al., 2016; Rousseau et al, 2017; Aguirre & Carrion, 2013; Westerlund et al.,
2017; Riley et al 2018) reported results from surveys or interviews with providers from
pediatric practices that had implemented co-located behavioral health care.

Child psychologists, psychology trainees, and masters-level social workers were the most
common mental health provider type integrated into the pediatric setting. Thirteen studies
included an integrated child psychiatrist or psychiatry trainee, who were most often part of a
team with other integrated mental health providers (Briggs et al., 2016; Goodfriend et al.,
2006; Levy et al., 2017; Horwitz et al., 2016; Moore et al., 2018; Rousseau et al., 2017;
Schlesinger et al., 2017; Schlesinger, 2017; Subotsky & Brown, 1990; Talmi et al., 2016;
German et al., 2017; Richardson et al., 2009; Shippee et al., 2018; Aguirre et al., 2013). Six
studies evaluated an intervention delivered by members of the medical team (RNs, NPs, or
midwives) with no prior mental health training (Kolko et al., 2010; Kolko et al., 2012;
Kozlowski et al., 2015; Westerlund et al., 2017; Richardson et al., 2009; Shippee et al.,
2018). No studies reported on the implementation of an integrated pediatric behavioral
health intervention delivered exclusively by community health workers or other bachelor’s-
level health care workers in primary care, and only one paper mentioned a parent partner
(degree unspecified) who was included in care delivery in partnership with an LICSW
(Yogman et al., 2018). In most cases, integrated providers were available in clinics on a part-
time basis.

While many studies reported interventions for children of all age ranges, others reported on
interventions specific for certain age ranges, including early childhood, grade school-age
children, and adolescents. Only three of the observational studies were disorder-specific,
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with two focused on ADHD (Moore et al., 2018; Olufs et al., 2016) and one (Shippee et al.,
2018) on depression. Other observational studies were inclusive of all children within the
target population (which at times was age-restricted) identified as needing mental health
support. Contrasting with the observational studies, all six RCTs studied disorder or
symptom-specific interventions within a targeted age range, including three for school-age
children with disruptive behavior (Kolko et al., 2014; Kolko et al., 2010; Kolko et al., 2012)
(two of which reported on studies using the same intervention), and three for adolescents
with depression (Mufson et al., 2018; Richardson et al., 2014; Wright et al., 2016; Rapp et
al., 2017; Asarnow et al., 2005; Asarnow et al.; 2009).

Table 3 includes a list of implementation outcomes highlighted in each study, along with
highlighted results, limitations, and “main lessons” on implementation based on our
discussions. The most common implementation outcomes reported were feasibility and
acceptability. Feasibility was most often reported as level of engagement in the service (e.g.
number of patients served, percent who participated in an initial evaluation after referral,
medication or session adherence) (Briggs et al., 2016; Briggs et al., 2007; Briggs et al 2012;
Godoy et al., 2014; Gouge et al., 2016; Hacker et al., 2015; Kolko et al., 2010; Kolko et al.,
2012; Subotsky & Brown, 1990; Sutliffe, 2007; Talmi et al., 2016; Valleley et al., 2008;
Valleley et al., 2007; Ward-Zimmerman & Cannata, 2012; Adams et al., 2016; Richardson et
al., 2009). A few studies also measured time spent or saved with the intervention (Gouge et
al., 2016; Kolko et al., 2014; Kolko et al., 2010; Kolko et al., 2012). Acceptability was most
often measured with PCP surveys or interviews (Aguirre et al., 2013; Hine et al., 2017,
Kolko et al., 2014; Kolko et al., 2010; Kolko et al., 2012; Levy et al., 2017; Mufson et al.,
2018; Adams et al., 2016; German et al., 2017), frequently measured with parent and/or
patient surveys (Gomez et al., 2014; Kolko et al., 2014; Kolko et al., 2010; Kolko et al.,
2012; Subotsky & Brown, 1990; Yogman et al., 2018; Adams et al., 2016; Richardson et al.,
2009), and less often through interviews or surveys of embedded mental health providers
(Aguirre et al., 2013; Levy et al., 2017; Mufson et al., 2018; Rousseau et al., 2017;
Schlesinger et al., 2017). Three RCTs reported on fidelity to the treatment protocol or
manual in addition to other implementation outcomes (Kolko et al., 2014; Kolko et al., 2010;
Mufson et al., 2018); one observational study (Shippee et al., 2018) reported on fidelity to
the treatment/intervention protocol.

Horwitz and colleagues (2016) reported results of a 2013 American Academy of Pediatrics
(AAP) survey of members practicing general outpatient pediatrics (n=321). Thirty-five
percent reported having on-site mental health providers in their practices, most commonly
social workers. On-site mental health providers were more common in practices serving
low-income children and those affiliated with a hospital and/or university. Westerlund and
colleagues (2017) delved deeply into barriers and facilitators to adoption of a parenting
program by midwives and child nurses in primary care. Despite high motivation, this study
highlighted systems-level barriers to adoption including lack of communication regarding
the d overall vision, vague expectations about roles and responsibilities in implementation,
and lack of an established forum for communication about experiences. This study also
highlighted difficulties with the evaluation of interventions incorporated into the usual

Int Rev Psychiatry. Author manuscript; available in PMC 2020 March 26.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Platt et al. Page 8
primary care workflow compared to new, standalone programs. For example, one challenge
was prioritization of fidelity to the original protocol versus adoption of essential elements
into practice. German and colleagues (2017) described differing rates of provider referrals to
the BHC by co-location model, with a more team-based model (including psychology, social
work, and psychiatry) receiving higher rates of referrals than a sole co-located provider.

Engagement

Overall, studies found that integrated care programs seemed to increase the likelihood that
families would attend an initial appointment, adhere to recommended treatment, and connect
to specialty mental health care when indicated compared to referral to usual specialty care
(Kolko et al., 2010; Kolko et al., 2012; Moore et al., 2018; Richardson et al., 2014; Subotsky
& Brown, 1990; Sutliffe, 2007; R; Valleley et al., 2008; Ward-Zimmerman & Cannata, 2012;
Wright et al., 2016; Richardson et al., 2009). Some studies reported that patients seen in the
integrated setting were generally younger, suggesting earlier access to care (Schlesinger et
al., 2017; Subotsky & Brown, 1990). However, often a relatively high proportion of families
referred still did not engage in services offered despite the relative ease of access within the
primary care setting (Briggs et al., 2016; Briggs et al., 2007; Briggs et al 2012; Godoy et al.,,
2014; RJ; Valleley et al., 2007; Adams et al., 2016; Rapp et al., 2017; Smith et al., 2016).
Several authors speculated that warm hand-offs (meeting at the time of referral with the
integrated mental health professional) would facilitate initial treatment engagement (Godoy
etal., 2014; Valleley et al., 2007; Shippee et al., 2018), but only one study measured this and
found a modest increase in treatment initiation following warm hand-offs (63% vs. 53%)
(Briggs et al., 2016). Several authors commented that having the integrated care provider co-
employed in both the primary care setting as well as a specialty setting was helpful for
facilitating referrals to the specialty setting treatment when indicated (Briggs et al., 2012;
Levy et al., 2017; Subotsky & Brown, 1990; Ward-Zimmerman & Cannata, 2012) Hacker
and colleagues (2015) reported an unexpected significant increase in the use of psychiatric
emergency services as a result of integrated care implementation.

Multiple studies reported on sociodemographic differences in engagement with integrated
behavioral health services. Godoy and colleagues (2014) reported lower engagement rates of
very young patients compared to older children. Meanwhile, other work suggests that co-
located cognitive behavioral therapy (CBT) for adolescent depression more successfully
engaged older youth compared to usual care (Rapp et al., 2017; Asarnow et al., 2005). These
authors also found that their intervention increased rates of service engagement compared to
usual care only in those whose parents spoke English (vs. Spanish). Talmi and colleagues
(2016) reported that overall mental health consultations were more commonly received by
Latino patients as compared to non-Latino white patients, but psychopharmacology,
developmental, and pregnancy-related depression consultations were more commonly
received by non-Latino white patients as compared to Latino patients. Other studies
(Richardson et al., 2009; Shippee et al., 2018) found higher rates of engagement in
collaborative care interventions for females compared to males.
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Acceptability

Despite persistent challenges to engagement, nearly all studies that measured parent and
patient acceptability indicated that integrated care services were highly acceptable to
families, particularly due to convenience, as compared to usual outpatient care (Gomez et
al., 2014; Kolko et al., 2014; Kolko et al., 2010; Kolko et al., 2012; Kozlowski et al., 2015;
Subotsky & Brown, 1990; Yogman et al., 2018; Adams et al., 2016; Rapp et al., 2017;
Asarnow et al., 2005; Asarnow et al., 2009). Kolko and colleagues (2012) also reported that
the majority of participating caregivers would be willing to receive their own mental health
care in the pediatric setting.

PCPs also mostly reported high acceptability of integrated care models, particularly due to
time savings, increased PCP knowledge about behavioral health interventions and self-
efficacy to manage some conditions (German et al., 2017; Mufson et al., 2018), improved
access to and quality of services, care continuity, and the ability to build professional
relationships with mental health providers in order to share care (Hine et al., 2017; Kolko et
al., 2014; Kolko et al., 2010; Kolko et al., 2012; Levy et al., 2017; Mufson et al., 2018;
Yogman et al., 2018; Adams et al., 2016; German et al., 2017; Aguirre et al., 2013). Aguirre
and Carrion (2013) reported that PCPs expressed particular appreciation for risk assessment
and crisis intervention conducted by co-located providers. While PCP education and training
was reported to be acceptable when included, PCPs emphasized the importance of
collaboration with mental health providers and in some cases explicitly described feeling
unable to provide effective mental health care without such collaboration (Kolko et al., 2012;
Levy etal., 2017; Westerlund et al., 2017).

Mental health providers also frequently cited enhanced collaboration with PCPs as an
important factor contributing to satisfaction with integrated care (Levy et al., 2017; Mufson
etal., 2018; Rousseau et al., 2017). Conversely, both PCPs and mental health providers
reported multiple ongoing limitations to interprofessional collaboration as important
ongoing barriers to acceptability of integrated care, including difficulty communicating with
each other (sometimes due to part-time employment of both medical and mental health staff,
limiting face-to-face time), having part time mental health providers (Aguirre et al., 2013),
restricted access to mental health records, and the medical/mental health culture divide
(Levy et al., 2017; Mufson et al., 2018; Aguirre et al, 2013). For example, mental health
professionals described feeling isolated and not always fitting into the “hierarchy” of the
medical world (Levy et al., 2017) and having challenges rescheduling missed sessions in a
busy primary care setting (Mufson et al., 2018).

Cost and Sustainability

Several found the potential for cost savings with implementing co-located models due to
time-savings for pediatricians and thus increased billing for a higher volume of patients
(Gomez et al., 2014; Goodfriend et al., 2006; Kozlowski et al., 2015; Schlesinger, 2017;
Yogman et al., 2018). Riley and colleagues (2018) found that providers in more highly
integrated settings - defined as the degree to which behavioral health is incorporated into
routine medical care for patients, and the degree to which the medical and behavioral
treatment plans are unified (Blount, 2003) - reported more frequent reimbursement for
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consultations. Wright and colleagues (2016) showed marginally increased cost to
implementation of collaborative care for depression compared to usual care, but showed that
the intervention was actually more cost effective (due to increased clinical effectiveness and
gains in quality of life compared to usual care). Another study (Yu et al., 2017)
demonstrated increased overall cost to implementing a co-located collaborative care
intervention in pediatrics, but significantly decreased cost per patient treated. However, these
costs diminished over time, suggesting families need additional support to maintain gains
after an initial intervention. Other studies suggested potential financial challenges for
integrated care programs, including: (1) how to address billing for the evaluation and
management of subthreshold symptoms, medical symptoms, and parental mental health
symptoms, all which are commonly seen by integrated care providers (Briggs et al., 2016;
Briggs et al., 2007; R. Briggs et al 2012; Talmi et al., 2016; Adams et al., 2016); (2) and the
potential increase in ER visits as an unanticipated outcome of integrated care (Hacker et al.,
2015).

Appropriateness

Penetration

Three studies suggested that having a clear treatment or program protocol allowed for
feasible and acceptable delivery of services by integrated care providers who were either not
originally trained in a specialty mental health field (Kolko et al., 2014; Kozlowski et al.,
2015; Rapp et al., 2017; Shippee et al., 2018); or who had relatively little experience with a
given treatment modality (Mufson et al., 2018). Notably, two of these studies (Kolko et al.,
2014; Mufson et al., 2018;Rapp et al., 2017) were randomized controlled trials, and
therefore may have had more supports, training, supervision, and ongoing support or
funding than might be feasible or typical during usual clinical care; the other (Kozlowski et
al., 2015) was a small (N=14), single-arm pilot study. Training for pediatricians and
integrated providers on empirically supported interventions for internalizing disorders
(Schlesinger et al., 2017; Schlesinger, 2017) and externalizing disorders (Olufs et al., 2016)
was associated with increased utilization of these interventions in the primary care setting. In
addition, lack of a clear protocol or plan for implementation of knowledge gained through a
parent training program (for example, how much to adapt the intervention/knowledge to fit
into existing clinic procedures) led to concern about exactly how and with whom the new
knowledge would be used, as well as how to measure effectiveness (Westerlund et al., 2017).
High levels of interprofessional collaboration as well as an increased sense of professional
empowerment among PCPs to address mental health concerns were cited as important
reasons for and consequences of integrated care (Levy et al., 2017; Rousseau et al., 2017;
German et al., 2017).

Seven studies reported outcomes related to penetration (Briggs et al., 2016; Godoy, et al.,
2014; Schlesinger, 2017; Talmi et al., 2016; Yogman et al., 2018; Shippee et al., 2018; Smith
et al., 2016). On the clinic level, two studies described the spread of a co-located model to
approximately 20 practices within a network (Schlesinger et al., 2017; Schlesinger, 2017;
Talmi et al., 2016), but neither described systematic data collection related to factors
influencing model spread. On the patient level, three studies reported that approximately 15—
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25% of children received at least one of a variety of available co-located mental health
services (Briggs et al., 2016; Talmi et al., 2016; Yogman et al., 2018).

Screening Implementation

Although screening was not the focus of this review, this was an important way that many
programs attempted to identify children in need of behavioral health services. Although a
few programs achieved notably high screening rates (Schlesinger et al., 2017; Schlesinger,
2017; Smith et al., 2016), most reported challenges to the implementation of universal
pediatric behavioral health screening (Briggs et al., 2016; Briggs et al., 2007; Briggs et al.,
2012; Godoy et al., 2014; Hacker et al., 2015). Several authors noted that multiple team
members (e.g. receptionist, medical assistant, nurse, PCP) played important roles in
screening implementation, and that buy-in from all parties was essential for implementation
success (Briggs et al., 2016; Smith et al., 2016).

Discussion

The goal of this scoping review was to characterize the literature about implementation of
on-site, integrated behavioral health programs and interventions in primary care for children.
We sought to understand how co-located integrated health interventions targeting children
and adolescents have been implemented, as well as what methods and measures have been
used to evaluate their implementation to inform future studies. We were able to identify 31
papers reporting a wide range of implementation and utilization outcomes with a variety of
study designs.

Several key components emerged as clear facilitators to the implementation of on-site,
integrated behavioral health care. An increase in interprofessional collaboration and
communication between primary care and mental health providers was both an important
motivator for co-location as well as an important element of success for many programs. Of
note, this finding is consistent with previous reports that collaborative care interventions
have the most demonstrated efficacy in clinical trials, compared to other forms of integration
(Asarnow et al., 2015). On the clinic/practice level, there was some evidence that
Institutionalizing interprofessional collaboration via higher levels of integration (e.g. with
co-located mental health providers systematically incorporated into routine medical care and
PCPs/co-located providers developing joint treatment plans (Blount, 2003) were associated
with improved implementation outcomes including improved provider satisfaction (German
etal., 2017) and revenue (Riley et al., 2018). Therefore, efforts to integrate mental health
providers may benefit from practice-wide system improvements to enhance coordination of
care in pediatrics, such as through Patient Centered Medical Home Models (Besser, 2016).
Of note, only two studies compared strategies involving different levels of integration (Riley
et al., 2018; German et al., 2017) and few studies explicitly categorized level of integration
or Patient Centered Medical Home, but this may emerge as an important variable of
implementation success and should be a focus of future research. Some studies described
program-specific efforts to enhance communication and collaboration, including establishing
a shared agreement on referral procedures between PCPs and integrated mental health
providers (Schlesinger, 2017), cross-disciplinary education (e.g. educating therapists about
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the primary care “culture” and educating primary care staff about the roles and expertise of
the mental health provider (Briggs et al., 2016; Schlesinger, 2017). Another study (Olufs et
al., 2016) described a unique “curbside” model for cross-disciplinary education. Persistent
barriers to communication and differences in mental health and medical culture were two
consistently cited difficulties in the implementation of integrated models.

The limited evidence available also suggests that clear protocols can facilitate intervention
delivery by members of the medical team with the support of mental health providers (Kolko
et al., 2010; Kozlowski et al., 2015; Schlesinger et al., 2017; Schlesinger, 2017; Richardson
et al., 2009; Shippee et al., 2018). Protocols were used for screening and treatment
interventions and were reported to help providers without specialty mental health training
deliver feasible and acceptable care. On the other hand, lack of such protocols was a barrier
to successful implementation of increased behavioral health care delivery by medical
providers (Westerlund et al., 2017). This finding is consistent with prior studies of related
interventions including Screening, Brief Intervention and Referral to Treatment (SBIRT) in
primary care settings (Hargraves et al., 2017), including pediatric primary care (Sterling et
al., 2018). Moreover, the use of clear protocols is an important characteristic of the chronic
care model (Bodenheimer et al., 2002), upon which many integrated care models are based.
Given the shortage of specialty mental health providers, particularly in rural and
international settings, and increasing focus on the use of peer, lay or paraprofessionals to
contribute to mental health care delivery (Kazdin, 2018), the importance of clearly defined
protocols, training and supervision may become even more important. Of note, none of the
studies included an intervention specifically delivered by peer or lay providers, as is
common in mental health interventions in low and middle-income countries (Chibanda et al.,
2016). This will be an important area of future study. However, given the wide range of
problems with which children present and the variation across age groups in both
developmentally “normal” behavior and in psychopathology, developing specific protocols
to address every presentation is not feasible. Therefore, including transdiagnostic approaches
that emphasize principles useful across a variety of presenting problems (e.g., “common
factors™) may also be required (Chorpita et al., 2013; Marchette & Weisz, 2017; Wissow et
al., 2008).

Studies demonstrating the challenges of universal screening as a component of co-location,
even with additional supports (e.g., staff screening assistants) (Godoy et al., 2014) and
quality improvement initiatives (Briggs et al., 2012, Godoy, 2017) confirm previous
literature detailing challenges of screening administration, interpretation and utilization
(Wissow et al., 2013). Finding ways to successfully implement screening, therefore, remains
an important challenge for integrated care interventions that require it.

Though few studies examined differences in implementation outcomes by patient factors,
several findings are worth further discussion and study. Although engagement appears to be
improved with co-located models, non-engagement or non-adherence to full treatment
protocols continues to be a problem in most settings. None of the studies sought to enhance
treatment engagement through the inclusion of lay providers, who have played an important
role in combating poor engagement and adherence in other chronic medical conditions
(Carter et al., 2018) as well as in severe mental illness (Reeves et al., 2015) as well as
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maternal depression (Diaz-Linhart et al., 2016), and who have increasingly played an
important role in the medical home model (Feinberg et al., 2016; Justvig et al., 2017).

Godoy et al (2014) noted that younger patients were less likely to be referred to an
integrated provider, even when controlling for child behavior, and were also less likely to
attend an appointment if referred. They highlighted a need to take these factors into account
when implementing integrated care models, perhaps by providing more provider and parent
education on early childhood mental health. These components are included in practice-
based early childhood interventions using co-located developmental specialists such as
Healthy Steps for Young Children (Buchholz et al., 2018; Fierman et al., 2016; Minkovitz et
al., 2007; Piotrowski et al., 2009), which was a component of four of the studies included in
this review (Briggs et al., 2016; Briggs et al., 2007; Briggs et al., 2012; Talmi et al., 2016). It
is likely that lessons learned from ongoing implementation studies of Healthy Steps
(Buchholz et al., 2018) would be applicable to implementation of other models of co-located
care for pediatric patients.

Talmi et al (2016) described lower rates of referral for developmental problems and
pregnancy-related depression in Latino patients/families as compared to non-Latino whites
within their collocated sites. This mirrors known disparities in detection, diagnosis, and
referral for disorders such as ADHD (Berry, et al., 2014) and Autism Spectrum Disorders
(ASD) (Mandell et al., 2009). Rapp et al (2017) also found lower rates of service receipt/
engagement in co-located care in families with non-English speaking parents as compared to
families with English-speaking parents. While integrated care has been suggested as a
promising strategy to address treatment disparities in both adults (Interian, et al., 2013) and
children (Hodgkinson et al., 2017), these findings suggest that targeted efforts may still be
required to address disparities, even within the integrated care setting.

The potential for time savings for pediatric PCPs demonstrated in some of the integrated
care programs we reviewed is significant for several reasons. First, it may help provide a
financial rationale for incorporating a mental health provider into the practice if it allows for
a greater number of “medical” visits, which are typically better-reimbursed (Meadows et al.,
2011). Time savings may also have an impact on pediatricians’ job satisfaction, role strain,
or burnout (Starmer, et al., 2016). Finally, incorporating mental health professionals into
well-child care may increase the number of behavioral health or developmental topics that
can be addressed, as well as the depth to which they can be evaluated (Burt et al., 2014).
Increased coverage of developmental topics may enhance quality measures, (for example,
completed developmental screening (Hirai et al., 2018) as well as advance the goals of
pediatric care redesign, described as rethinking the process and content of well-child care to
better reflect the known distribution of child health needs (Coker et al., 2013; Schor, 2009;
Schor 2004). To the degree that guideline-concordant or high-quality care is tied to
reimbursement and revenue (Tieder et al., 2018), studies showing improvements in these
factors may also have implications for cost.

While preliminarily, this review suggests that co-located care has the potential for cost
savings in pediatrics, this is an important area for further study. While families and
pediatricians cited on-site care as being more convenient and reducing barriers for families,
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and in theory integrated care could lead to a reduction of societal cost related to these
convenience factors (e.g. easier transportation, fewer missed hours of work and school),
none of these studies examined these societal costs of integrated care.

Our study has several limitations. First, despite the number of studies that reported at least
one implementation outcome, these outcomes were often not the primary focus of the
included studies. Most studies were not designed using an implementation science
framework (with a few notable exceptions) and there were no studies that randomized based
on implementation strategy. This resulted in limited depth of information about the
outcomes of interest and limited use of standard assessment and reporting tools for
implementation outcomes. Furthermore, lack of evidence for psychometric strength of the
tools utilized in implementation research is an important barrier to the measurement of
integrated pediatric behavioral health implementation (Lewis et al., 2015). With respect to
our study procedures, given the goals of the scoping review, we did not formally assess
individual studies using tools typically used in systematic reviews or meta-analyses (e.g.;
Cochrane Risk of Bias Tool (Higgins et al., 2011) or the GRADE approach to assessing the
quality of the evidence and strength of recommendations (Barbui C et al., 2010). However,
for each study, at least two members of the team discussed and came to consensus on both
the study limitations and its usefulness to the overall review and to our understanding of
factors associated with the successful implementation of co-located models of integrated
care in the pediatric setting. Finally, we did not identify any studies that compared co-
located models of care to collaboration with off-site providers or consultation lines and thus
cannot address the superiority of one model over another.

Although we did not restrict our search by geographic region, most of the programs reported
on in this review were in the U.S. However, integrated care models have been implemented
in other settings. A joint report by the World Health Organization and the World
Organization of Family Doctors (WHO, 2008) highlighted integrated care programs from 11
countries (none focusing specifically on children and adolescents) and described 10 common
principles central to successful implementation of integrated care including: (1)
Commitment from the government to integrated care; (2) Advocacy to shift attitudes and
behaviors; (3) Adequate training of primary care workers (including opportunity for
practicing skills and ongoing supervision); (4) Limited and doable tasks by primary care
workers; (5) Availability of specialist mental health professionals and facilities; (6) Access
to essential psychotropic medications; (7) Viewing integration as a process rather than an
event; (8) A mental health service coordinator; (9) Collaboration with other government
non-health sectors, nongovernmental organizations, village and community health workers,
and volunteers; and (10) Financial resources to establish and maintain a service. Studies in
our review of child/adolescent-focused programs identified some of these themes, in
particular recommendations (4), (8) and (10). However, the other themes were not
specifically identified in our review.

While the literature on pediatric integrated care lags behind adult integrated care for a
variety of reasons, integrated care interventions can have clear clinical benefits for pediatric
patients (Asarnow et al., 2015). Yet in clinical practice, effectiveness is limited by
implementation success. Given the limited number of studies focusing on implementation of
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pediatric integrated care interventions and the known impact that intervention
implementation has on clinical outcomes and sustainability, we believe that future studies
should more explicitly address intervention implementation in their initial design. Given the
high degree of variability between treatment settings and geographic locations in important
factors that impact the ability of interventions to be initiated and sustained (e.g. provider
training and supply, reimbursement regulations), understanding and barriers and facilitators
to program implementation is essential to moving the field of pediatric integrated care from
evidence to practice.

Conclusion

As noted in the discussion, inter-professional communication was one of the more consistent
themes related to successful implementation of co-located programs. Studies in the review
pointed out that primary care and behavioral health staff need to understand each other’s
professional culture and share knowledge of each other’s capabilities and work routines. A
study in the US Department of \eterans Affairs (Benzer et al., 2015) suggested that a
combination of agreed-upon protocols, personal connections, and flexible relationships
yielded the best outcomes in terms of accommodating patient needs. Ultimately, to work
together, both primary care and behavioral health staff need to adapt to develop new, mutual
patterns of care.

Screening was a component of many of the programs reviewed, and there were challenges
with its implementation. Decisions about what behavioral issues to screen for require
consideration of what other medical, developmental, or social issues are also targets of
screening, and how the goals and methods of screening can be successfully conveyed to
families. Decisions about how to implement screening require input from nearly all staff
involved with the flow of patient care and patient information. Some of the differences in
service use observed in the studies reviewed and others in the literature suggest that some
ethnic, age, and condition-specific considerations may be necessary when designing the
screening component of a co-located program.

Finally, the studies reviewed suggest that simply talking about “co-location” hides the
variety of ways in which co-located behavioral health providers can work alongside primary
care providers. Arrangements range from providing informal consultation, having an active
role in interpreting and responding to screening results, actually taking on parts of some or
all of primary care visits, or being a convenient way of providing a referral service that
would otherwise be off-site. Thus, developing a plan for co-location requires careful
thinking about its goals beyond the simple desire to provide more behavioral health care.

The goal of this scoping review was to understand what is already known about how co-
located integrated care interventions targeting children and adolescents have been
implemented and sustained, and how these outcomes have been evaluated. While we
identified a number of studies reporting implementation outcomes, the current body of
literature falls short in identifying clear barriers and facilitators to successfully implementing
integrated care models. Tentatively, we found some evidence supporting the general
importance of: 1) including all members of the coordinated health care team in
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implementation efforts including both behavioral health and medical providers, as well as
support staff; 2) developing and disseminating clear processes and mechanisms for
coordination and communication between providers; 3) using protocols for both screening
and delivery of evidence-based treatments; 4) partnering with specialty mental health
programs to facilitate transitions to higher levels of care. We also found some consistent
challenges that programs faced, including: 1) engaging patients of all sociodemographic
backgrounds equally in these services, even when certain barriers to care are eliminated; 2)
overcoming the mental health provider/medical provider culture and training divide in an
effort to coordinate around patient care; and 3) remaining sustainable due to billing
challenges for certain services (e.g. sub-threshold symptoms). As a whole, our scoping
review identifies a clear need for research in integrated care for child mental health to better
understand “what works, for whom, and in what circumstances” (Pawson et al., 2005).
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text review

41 records included

Figurel.
PRISMA Diagram of studies reviewed.
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261 duplicates removed

5087 records irrelevant

419 studies excluded
81 No original/systematic data collection
69 Mainly off-site collaborative care
69 Primarily adult study population
65 Wrong report type (e.g. abstract only,
not peer-reviewed)
43 Not primary care clinic setting
38 No collaborative care intervention
24 No implementation outcomes
19 Not focused on youth mental health
problems
7 Non-English Language
4 Other

2 records identified by
reviewing references
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Implementation Outcomes Definitions (from Proctor et al., 2009 & 2011)

Domain

Explanation

Examples

Acceptability

Satisfactoriness of intervention among
implementation stakeholders (Proctor et al., 2011)

Provider and caregiver satisfaction surveys (e.g.; whether they
would recommend co-located model to others) (Adams et al.,
2016)

Adoption

Uptake of intervention (i.e. decision to try) by
participating providers (Proctor et al., 2011)

Number of lectures delivered, indirect consults, direct
evaluations & discussions of screening implementation
(Goodfriend et al., 2006)

Rates of ADHD treatment initiation and completion in
intervention vs. TAU arm (Kolko et al., 2014)

Appropriateness

Perceived fit or relevance of intervention to the
problem & setting (Proctor et al., 2011)

Rates of adherence to AAP recommended timing for
medication follow-up attendance vs. control condition (Moore
etal., 2018)

manner in which it was originally prescribed
(Proctor et al., 2011; Rabin et al., 2008)

Feasibility Usability and usefulness (aka “actual fit”) of Duration of time spent with patient by PCP, BHC (Gomez et al.,
intervention within target implementation setting 2014)
(Karsh, 2004; Proctor et al., 2011)

Fidelity Extent to which intervention was delivered in the Session audits using Treatment Integrity Rating Form to assess

% of module components delivered and adjunctive services
delivered (Kolko et al., 2010)

Implementation Cost

(Financial) cost of implementing the intervention
(Proctor et al., 2011)

PCP revenue on days with vs. without BHC present (Gomez et
al., 2014)

Penetration

Degree to which intervention spreads throughout
the target service setting (Proctor et al., 2011)

Case example of initiative spreading from pilot site to 15
additional sites within health system over 5 years (Schlesinger
etal., 2017)

Sustainability

Length of time the new intervention is maintained
in usual operations (Proctor et al., 2011)

Case example of initiative sustained via clinical billing without
grant funding; hospital covering start-up costs (Schlesinger et
al., 2017)

Note: Table adapted from Proctor et al., 2011
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