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A B S T R A C T

The objectives of this systematic review were to: 1) identify evidence-based youth (i.e., infancy, pre-school age,
school age, and adolescence) mental and behavioral health disorder preventive interventions conducted in or
offered by primary care settings, and 2) describe these interventions' characteristics, efficacy, and clinical in-
volvement. Randomized controlled trials that targeted the prevention of mental or behavioral health outcomes
for youth and had a connection to primary care were included. The PRISMA guidelines were utilized for two
phases: 1) searching PubMed, EMBASE, PsycInfo, CINAHL, and Cochrane databases in January 2017; and 2)
searching United States Preventive Services Task Force (USPSTF) Systematic Reviews in November 2017. The
two phases revealed 504 and 58 potential articles, respectively. After removal of duplicates, screening of ab-
stracts, and full-text reviews, 19 interventions (infancy: n = 2, pre-school age: n = 3, school age: n = 6, ado-
lescence: n = 8) were included: 1) 10 interventions described in 17 articles from the databases, and 2) 9 in-
terventions described in 11 articles from the USPSTF reviews. The included interventions capitalized on primary
care settings as a natural entry point to engage youth and families into interventions without requiring a large
amount of clinic involvement. Commonalities of efficacious interventions and recommendations for future re-
search are discussed. The authors encourage primary care providers, mental and behavioral health providers,
and/or public health researchers to continue developing and testing preventive interventions, or adapting ex-
isting interventions, to be implemented in primary care.

1. Introduction

1.1. Mental and behavioral health: the burden across youth development

Youth mental and behavior health disorders, ranging from infancy
to adolescence, not only impact the youth's morbidity and mortality
into adulthood, but also their family, community, and the economy
(Boat, 2015). The Centers for Disease Control and Prevention define
mental disorders among youth as “serious changes in the way children
typically learn, behave, or handle their emotions, which cause distress
and problems getting through the day”. Behavioral disorders are
grouped under the mental health disorder category, and include sub-
stance abuse and conduct problems. In the United States, the prevalence
of mental health disorders among youth is approximately 20% (Perou
et al., 2013). Some of the most common mental and behavioral health
disorders include: attention-deficit/hyperactivity disorder, behavioral
or conduct problems, anxiety, and depression; with prevalence rates of

6.8%, 3.5%, 3.0%, and 2.1%, respectively (Perou et al., 2013).
Multiple studies have demonstrated that these disorders in children

are associated with substance use, sexual risk-taking behavior, criminal
behavior, and poor social skills concurrently and throughout the in-
dividual's lifespan (O'Connell et al., 2009). As youth transition through
different developmental stages they are exposed to various risks that
may initiate the onset of a disorder or exacerbate underlying symptoms.
The literature notes that the formation of mental and/or behavioral
problems begins during the earliest stages of life. For example, the in-
fant's attachment to his/her caretaker facilitates the expansion of the
child's coping capacities with stressful stimuli, then this expression of
resiliency may mediate mental health development over the later stages
of the life cycle (Schore, 2001). A further example, what starts as
noncompliance in early childhood, can lead to aggression and lying in
middle childhood, which can lead to risky sexual behavior and conduct
problems in adolescence (Dishion and Kavanagh, 2003). Effects of
mental and behavioral problems that continue into adulthood include:
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poor psychosocial functioning (Lewinsohn et al., 2000); difficulties in
work, family, and parenting (Weissman et al., 1999; Kessler et al.,
2014); and decreased educational achievement or attainment (Kessler
et al., 1995).

The cost of mental and behavioral health treatments is substantial.
Six million youth receive annual treatment for mental and behavioral
health problems, playing a substantive contribution to the estimated
$247 billion per year spent on mental health treatments (Hawkins et al.,
2015). Even more alarming is the number of children who do not re-
ceive any services. In one study that examined 3 national surveys, in-
vestigators found that among youth who needed mental health services,
80% were not receiving treatment (Kataoka et al., 2002). There are
several potential explanations for the scarcity of mental and behavioral
health treatment utilization. Firstly, there is stigma around mental
health; unfortunately, certain subgroups (e.g., racial and ethnic groups
and individuals with lower levels of education) stigmatize mental dis-
orders more heavily than others, impacting problem identification to
choice of treatment (Cauce et al., 2002). Additionally, many parents do
not wish to label their children with a mental disorder because they do
not want to medicate their children (Pescosolido et al., 2007). Other
researchers have labeled poorly coordinated services, lack of health
insurance, and shortages in mental health providers as other barriers to
treatment (Murphey et al., 2013). Due to the burden of mental and
behavioral disorders, costly treatment, and under-utilization of mental
health services, it is imperative that we seek prevention efforts that are
easily accessible and effective across all developmental stages, from
infancy to adolescence.

1.2. Primary care: an opportunity for mental and behavioral disorder
prevention

Pediatric primary care settings have been identified as local,
friendly, and non-stigmatizing environments that may serve as an op-
timal setting to embed mental and behavioral health services for chil-
dren and families (Kolko and Perrin, 2014; Leslie et al., 2016; Tolan and
Dodge, 2005). The American Academy of Pediatrics recommends that
parents take their child to the pediatric primary care office more than
nine times before the age of 2 and once a year until the age of 21. This
schedule presents many opportunities to offer prevention programs to
children and families. Research indicates that the utilization of pedia-
tric primary care settings by children and adolescents has increased
over the past decades. According to the Child Trends Databank (2014),
the proportion of youth under six years of age who received a well-child
visit in the past year increased from 84% in 2000 to 91% in 2013.
Additionally, there was a 10% increase in well-child or adolescent visit
to a pediatric office, among children and adolescents ages 0–17, in-
creasing from 73% in 1997 to 83% in 2013 (Federal Interagency Forum
on Child and Family Statistics, 2015). As a result of recent policy in-
itiatives, several preventive services for youth (such as developmental
screenings, behavioral assessments, and substance use assessments) are
covered by insurance, further highlighting primary care as a home for
prevention (Kuo et al., 2012; Leslie et al., 2016).

1.3. Rationale

While the United States Preventive Services Task Force (USPSTF)
conducted a comprehensive review of the literature for primary care-
relevant behavioral counseling interventions, there are still gaps that
must be addressed. First, the USPSTF's reviews only focused on tobacco
use (Patnode et al., 2013), substance use (Patnode et al., 2014), and
sexual risk behavior (O'Connor et al., 2014) counseling interventions.
USPSTF's review did not expand on other behavioral health issues, such
as externalizing behaviors. Furthermore, none of the USPSTF systematic
reviews focused on preventive mental health counseling interventions
for youth that expressed maladaptive behaviors yet did not meet DSM-5
diagnostic criteria. With evidence that early externalizing behaviors

and mental health symptoms can be precursors for serious mental and
behavioral disorders later in life, it is eminent to review mental and
behavioral health disorder preventive interventions. Moreover, some of
the interventions cited in the USPSTF reviews are only “primary-care
relevant,” thus have not been tested in connection to or within primary
care (e.g., a dental clinic, Lando et al., 2007; a school, Eggert et al.,
2002). Other systematic reviews, unrelated to USPSTF, focus only on a
specific age group in primary care (e.g., early childhood; Shah et al.,
2016; Regalado and Halfon, 2001), instead of all youth developmental
phases. Hence, there is a need to review programs that are appropriate
for the different age groups or that may be offered across age groups
seen in primary care: infancy, pre-school age, school age, and adoles-
cence. Lastly, systematic reviews of primary care interventions often
focus on treatment rather than prevention (e.g., depression treatment;
Linde et al., 2015).

1.4. Objectives

To address the existing gaps in the literature, the objectives of this
systematic review are to: 1) identify evidence-based youth (i.e., infancy,
pre-school age, school age, and adolescence) mental and behavioral
health disorder preventive interventions conducted in or offered by
primary care settings, and 2) describe the resulting interventions'
characteristics, efficacy, and clinic involvement. A review of which
preventive interventions are available in primary care settings could
encourage primary care practitioners and public health researchers to
develop, implement, and/or adapt preventive interventions for use in
connection to primary care.

2. Methods

2.1. Eligibility criteria

To be included in this systematic review, studies had to first report
child and adolescent (i.e., ages birth to 18) mental or behavioral health
outcomes. Mental and behavioral health outcomes and the develop-
mental phases of infancy (ages birth-two), preschool age (ages three-
five), school age (ages 6–12), and adolescence (ages 13–18) were
chosen in accordance with Centers for Disease Control and Prevention's
definitions. Second, studies had to be randomized controlled trials, with
at least a pre- and post-intervention assessment, to be considered evi-
dence-based. Evidence-based was defined in accordance with most of
the standards of evidence in prevention science (Gottfredson et al.,
2015), including valid causal inference and efficacy claims. Fourth,
studies had to be focused on prevention, instead of treatment, defined
as any universal, selective, or indicated interventions prior to the onset
of mental or behavioral disorder (IOM, 1994). The Institute of Medicine
(1994) defines preventive interventions as follows: “universal” refers to
targeting the general population, “selective” refers to targeting a higher
risk group, and “indicated” refers to targeting those already showing
early symptoms or signs of the disorder. If the authors specified the
intervention as treatment, if medication was used, or if the child was
already diagnosed with a disorder, the article was excluded.

Additionally, the studies had to be connected to a primary care
setting. Hence, the intervention could either be offered to participants
who were screened or referred through the primary care setting, be
delivered partially during the routine visit (e.g., clinic personnel con-
duct motivational interviewing, but then the intervention takes place
outside the primary care visit), be delivered fully during the routine
visit, or be delivered fully in the clinic outside the routine visit. The
rationale for this flexibility is that in real-world settings it is unrealistic
to believe that all preventive interventions occur fully in the primary
care office. Instead, it has been recommended that primary care act as
an entry point or a point of referral for interventions (WHO, 2008).
Lastly, studies had to be in English, and no specific publication years
were considered in the search of the databases.
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If the articles could not be accessed after consulting with the
University's library, they were excluded (these articles are noted on the
PRISMA diagram, Fig. 1). If the articles were study protocols, the au-
thors searched for the outcome paper. If no outcome paper was found,
the article was excluded (noted on Fig. 1). Articles related to the ran-
domized controlled trials that did not report between group differences
in the youth (e.g., cost effectiveness analyses, feasibility interviews)
were excluded.

2.2. Information sources and search terms

This systematic review was conducted in two phases: 1) a search in
five electronic databases; and 2) a search in publicly available USPSTF
systematic reviews. In the first phase, conducted in January of 2017,
PubMed, EMBASE, PsycInfo, CINHAL, and Cochrane were searched.
These databases are commonly used in public health research. Across
all databases, the same search terms were used: (“mental health” or
“behavioral medicine” or “behavioral health”) AND (“primary health
care” or “primary care”) AND “prevention”. The National Library of
Medicine's thesaurus, “MeSH”, was utilized to identify the most ap-
propriate and widely used terms. The filters of “clinical trial” or “ran-
domized controlled trial”, “child: birth to 18 years”, and “language:
English” were also applied to all databases. In the second phase, con-
ducted in November of 2017, the USPSTF website was searched for
articles related to mental or behavioral health in youth. This search

resulted in six USPSTF systematic reviews (i.e., suicide risk, O'Connor
et al., 2013; alcohol misuse, Jonas et al., 2012; depression, Williams
et al., 2009; drug use, Patnode et al., 2014; tobacco use, Patnode et al.,
2013; sexually risk behaviors, O'Connor et al., 2014). Each of these six
systematic reviews was hand searched to find articles that met the in-
clusion criteria from phase one. The authors decided to search through
the USPSTF systematic reviews to provide a more comprehensive
summary of the literature.

2.3. Study selection and data collection process

For the first phase, all articles were placed in an Endnote Database,
and all duplicates were removed. For the abstract review, full-text re-
view, and data extraction, articles were randomly assigned and evenly
distributed among the authors on an Excel file. After each step, authors
met to discuss any uncertainty regarding an article's eligibility criteria
in order to reach a consensus on the article's inclusion. The second
phase followed the same review process. In the data extraction phase,
the second author cross-checked which articles were already included
in our first phase of data extraction, then combined the final included
studies into one Excel sheet.

The Excel sheet for data extraction included rows annotated by
articles' citations and columns that pertained to population, interven-
tion, comparison condition, outcome, and setting (i.e., PICOS; Moher
et al., 2009). Data that were gathered for setting characteristics

Records identified through database 
searching  

Phase 1: (n = 504) 
Phase 2: (n=58) 

Additional records identified 
through other sources  

Phase 1: (n = 0) 
Phase 2: (n=0) 

Records after duplicates removed  
Phase 1: (n = 450) 
Phase 2: (n=58)

Records screened 
Phase 1: (n =450) 
Phase 2: (n=58) 

Records excluded 
Phase 1: (n = 345) 
Phase 2: (n=29) 

Full-text articles excluded, with 
reasons: 

Phase 1: (n=90) 
Phase 2: (n=19) 

Not an RCT: 30 P1, 1 P2 

No child/adolescent  
outcome reported: 41 P1, 2 P2 

Not in Primary Care: 3 P1, *6 P2

Not Prevention: 5 P1, 9 P2 

Not Outcome of Interest: 5 P1 

**Could not access: 4 P1 

***Outcome Paper  
Not Published: 2 P1 

****Already Included: 1 P2
(Phase 1=p1 and Phase 2=p2)

Full-text articles assessed 
for eligibility 

Phase 1: (n = 105) 
Phase 2: (n=29)

Sc
re

en
in

Id
en

ti
fi

ca
ti

on
 

E
lig

ib
ili

ty
In

cl
ud

ed
 

Studies included in 
qualitative synthesis 

Phase 1: (n = 17) 
Phase 2: (n=11)

Records added based on 
references in Included Articles 

Phase 1: (n = 2) 
Phase 2: (n=1) 

g

Fig. 1. The study selection process for Phases 1 and 2, based on the PRISMA Flow Diagram.
*Phase 2: One article, Colby et al., 2012, recruited from schools, medical offices, and community, however wasn't primarily through medical offices.
** Could Not Access: (Hudziak, 2016; Kowalenko et al., 2011; Melnyk, 2007; Scazufca et al., 2013).
***Phase 1: Study Protocol Available, but Outcome Paper Unavailable: (Longhi et al., 2016; Saulsberry et al., 2013a).
****Phase 2: Already included in phase 1: Pbert et al., 2008.
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included: the recruitment strategy and whether the intervention was
referred by, delivered partly, or delivered fully in the clinic. If the ar-
ticle was excluded, authors marked the reason for exclusion, according
to whichever criterion was not met (i.e., not a randomized controlled
trial “RCT”, no child/adolescent outcomes, not in primary care, not
prevention, not outcome of interest, could not access, or other). Note
that an article may have met several exclusion criteria, yet the authors
were instructed to select “not an RCT” because it was the first exclusion
criterion on the list.

3. Results

3.1. Study selection

The systematic search across five databases (PubMed, EMBASE,
PsycInfo, CINHAL, and Cochrane) produced 504 articles for review. Of
these articles, only 17 met inclusion criteria, and were included in the
final data synthesis. These 17 articles describe ten interventions. In
addition, the search across six USPSTF systematic reviews produced 58
articles for review. Of these articles, only 11 articles met the inclusion
criteria and were included in the final data synthesis. These 11 articles
describe an additional nine interventions. Fig. 1 outlines the study se-
lection process with the PRISMA diagram for the first (five databases)
and second (six USPSTF systematic reviews) phases, respectively.

3.2. Synthesis of results

Interventions' characteristics are summarized in Table 1. Seven of
the trials provided another intervention (e.g., nutrition intervention),
and one utilized a wait-list control. Of the 19 interventions evaluated:
two targeted infants, three targeted preschool age children, six targeted
school-age children, and eight targeted adolescents. Overall, samples
recruited into the interventions were mostly indicated (n = 8) or uni-
versal (n = 8), with three interventions including a selective sample.
The sample sizes of the trials ranged from 30 to 4026 participants. The
duration of the interventions ranged from the time in a waiting room
(approximately five minutes) or routine visit (approximately one hour)
to sessions dispersed throughout 36 months; with most intervention
sessions being dispersed throughout four to 13 weeks. Ten of the in-
terventions included a parenting component, while nine interventions
were targeted directly at youth. Intervention strategies included inter-
active group sessions, telephone-based counseling, in-clinic one-on-one
counseling, delivering educational materials, and online or technology
assisted counseling sessions. The most common modality was inter-
active group sessions. Most interventions utilized several strategies, for
example, one-on-one counseling followed by telephone-based coun-
seling or online sessions.

Interventions' clinic involvement are summarized in Table 1. The
majority of the interventions was not fully delivered during a routine
medical visit (n = 15). Six of these were partially delivered by a clin-
ician or research assistant during the routine visit (i.e., they utilized
some sort of provider interaction, such as referral, interviewing, and/or
counseling, yet the rest of the intervention was off-site). Five of these
utilized clinician's time or space outside of the routine visit, e.g., par-
ticipants were invited back to complete remaining sessions. Two of the
interventions only utilized clinician's time for screening or referral. Two
of the interventions did not have any direct clinician involvement, and
only utilized the clinic setting for screening or obtaining potential
participant names. Only four of the interventions were fully delivered in
the clinic during routine medical visits. Ten of the interventions trained
clinicians on how to deliver the interventions; mostly nurses (n = 6)
and physicians (n = 4). Eight of the interventions were delivered by
personnel outside the clinic (e.g., social workers or peer counselors),
while eleven of the interventions were either partially delivered (e.g.,
portion was delivered by physician and another portion delivered by
trained counselor, n = 7) or fully delivered by the clinicians (n = 4).Ta
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Interventions' efficacy are summarized in Table 2. Overall, eleven of
the interventions produced desired results, seven did not produce sig-
nificant differences between experimental and control conditions, and
one had an iatrogenic effect. Hence, approximately 95% of the inter-
ventions identified did not have an iatrogenic effect. The infancy phase
was the only phase in which there were no significant effects on child
externalizing or internalizing outcomes (n = 2). The pre-school devel-
opmental phase was the only phase in which all interventions demon-
strated positive effects on child externalizing behavior (n = 3). In the
school-age category (n = 6), three of the interventions found significant
differences between intervention and control, such that children ex-
hibited significant decreases in externalizing behaviors, smoking up-
take, and sexual activity, respectively. Two of the school-age inter-
ventions found no significant between-group differences in children's
behavior. One intervention moderately increased alcohol consumption,
despite efforts to prevent it. In the adolescence category (n = 8), five
interventions demonstrated significant improvements in depression
(n = 1), smoking abstinence (n = 2), and sexual risk behavior (n = 2),
in their respective trials, compared to their comparison conditions.
Three interventions did not find any significant differences in their
primary outcomes of adolescent sexual behavior (n = 2) or substance
use (n = 1). Length of follow-up ranged from four weeks to three years,
with most trials (n = 14) having at least a 12-month follow up. On
average, 64.2% of participants who screened eligible in the clinic en-
rolled in the study. The most common comparison condition was care
as usual or no intervention services provided (n = 11).

4. Discussion

To further explore the utility of the identified interventions in pri-
mary care, we focus the discussion on the commonalities between the
efficacious interventions (n = 11) versus the commonalities of the in-
terventions that did not produce desired results (n = 8). The common
elements illuminate trends for what seemed to work and what did not.
Although we cannot conclude that these common elements directly
impacted the efficacious results observed, we suggest how these find-
ings align with the current literature and recommend areas for future
research.

4.1. Intervention characteristics

There is a need to identify efficacious interventions for families of
infants in primary care, as it was the only developmental phase that did
not produce desired results. The majority of the efficacious interven-
tions (n = 8 out of 11) was classified as indicated or selective. On the
other hand, the majority of the non-efficacious interventions (n = 5 out
of 8) was classified as universal. This suggests that interventions are
most efficacious in a clinic setting if they target outside of infancy and a
higher-risk group (i.e., selective or indicated), instead of everyone in
the clinic (i.e., universal). Research has suggested that preventive in-
terventions may be most beneficial for selective or indicated samples,
compared to universal (Sandler et al., 2014). Another consideration is
that a universal sample may not have high enough baseline levels of a
behavioral health problem to show a preventive effect over time: Re-
searchers have called for longer term follow-up of prevention programs
aimed at psychological disorders (Gillham et al., 2001).

Out of all the interventions, only three interventions were devel-
oped specifically for ethnic minorities. These three interventions had
efficacious results, which may highlight the potential of primary care
settings to reach ethnic subgroups for whom stigma is a barrier and
have low utilization of mental health services (Cauce et al., 2002). The
remaining trials consisted predominantly of non-Hispanic whites, with
the exception of one trial which had a majority sample of African
Americans although the intervention wasn't culturally specific for
African Americans (interestingly, this trial was not efficacious). Since
most of the interventions were delivered to samples that were from non-

ethnically/racially diverse, well-educated, two-parent households (see
Table 1), it is unknown whether these interventions would be effica-
cious among diverse ethnic groups, lower income communities, or
other marginalized communities. Furthermore, only three interventions
reported investigating moderators of intervention effects. Pinpointing
for whom and under which conditions an intervention works best is
integral to prevention; especially when considering the prime oppor-
tunity for tailoring services based on the routine screening of patients in
primary care clinics.

The intervention modalities aligned with the developmental tra-
jectory of the youth. To illustrate, during infancy and pre-school age,
the interventions were geared typically toward the parent solely
whereas during school-age, the interventions were typically more fa-
mily-centered. During adolescence, the interventions were geared to-
ward the youth solely. As promoting positive parenting is effective in
preventing adolescent mental and behavioral health problems (e.g.,
substance use; Hummel et al., 2013), researchers may want to consider
evaluating and, if efficacious, implementing family-centered or par-
enting interventions for the adolescents in primary care. Of the 11 ef-
ficacious interventions, five had a parenting component, whereas six
targeted youth only. Similarly, of the remaining eight interventions,
five had a parenting component, whereas three targeted youth only.
The main format of the efficacious interventions included: four which
were group or family sessions, three which were online programs with a
counseling component (either in the clinic or via follow up telephone
calls with health educators), three which had brief clinician counseling
followed by booster calls, and one which solely sent written materials
over time. For the other interventions: four had counseling or interac-
tion with study staff (e.g., online program in waiting room) during
routine visit, two were group or family sessions, and two had brief
clinician counseling followed by booster sessions. Hence, there wasn't a
large difference in intervention modalities between efficacious and non-
efficacious interventions.

One slight difference was that the efficacious interventions con-
sistently had booster sessions or follow up calls, whereas the other in-
terventions were mostly limited to the routine visit. Therefore, primary
care is a critical entry point, but is rarely the sole intervention setting
for prevention efforts. The clinic may be a good place to screen, refer,
and provide brief consultation; however, for real behavior change to
occur, the intervention should continue outside the routine visit. Two
research questions that should be considered for future work include: 1)
What intervention strategies are best suited for primary care samples?
and 2) What intervention dosage, outside of the routine visit, is ne-
cessary for behavior change to occur? These research questions need to
be addressed in conjunction with what clinic involvement is necessary,
as discussed below.

4.2. Clinic involvement

Among the efficacious interventions, six were delivered by non-
clinic personnel (e.g., social worker, community person), three were
partially delivered by clinic personnel during routine visit then fol-
lowed up by non-clinic personnel or online program over time, and two
were delivered only by clinic personnel (outside of routine visit). On the
other hand, among the non-efficacious interventions, six were delivered
fully by clinic personnel (four during routine visit, two outside of
routine visit) and two were delivered by non-clinic personnel. Notably,
the only four that delivered the intervention completely during a rou-
tine medical visit, which included counseling from clinician (e.g.,
nurses, physicians, nurse practitioners, and physician assistants) after a
brief screening of the target behavioral outcome (e.g., sexually trans-
mitted disease risk), were not efficacious. This is consistent with reports
that providers may not have the time or resources to deliver mental and
behavioral health services in the context of a short well-child visit (Bitar
et al., 2009). One study calculated it would take 7.4 hours a day for a
clinician to deliver the prevention services recommended by the
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USPSTF, which is impossible to meet and balance with existing de-
mands (Yarnall et al., 2003). Studies have also reported that the way
most clinics are organized may not facilitate the full integration of
prevention programs, so having accessible off-site programs may best
facilitate the clinicians' and families' needs (Huttunen et al., 2011;
Prado et al., 2015).

In addition to aforementioned time constraints, this finding suggests
clinic personnel may not be adequately trained in mental health
counseling (Kuo et al., 2012), despite training efforts by intervention
staff. Someone with more intensive mental or behavioral health
training, such as a social worker or therapist, may be better suited,
compared to a physician or nurse, to deliver the programs to patients
with behavioral challenges. Additionally, coordination of care, i.e.,
clinic personnel introducing the program and then a behavioral health
specialist following up, may be best suited for the primary care setting
(Croghan and Brown, 2010). The literature has supported the need to
integrate behavioral health specialists in primary care clinics (Green
and Cifuentes, 2015). Future intervention researchers may want to
consider working with clinics which already have a behavioral health
specialist co-located in or collaborating with the clinic (Leslie et al.,
2016).

A key missing piece in the identified articles is whether the clinic
involvement facilitates or hinders program delivery and outcomes:
None of the interventions included in this review assessed system-
atically the clinic's response to program implementation. Qualitative or
quantitative research with clinicians could answer: a) How do clinicians
respond to the added responsibilities? b) What are the challenges and/
or advantages of integrating preventive programs in clinics? c) Does
clinic involvement have a direct or indirect effect on desired youth
outcomes? and d) How much clinic involvement is needed for inter-
vention efficacy? For example, the Evidence-Based Practice Attitude
Scale (Aarons, 2004) could measure whether a clinic with positive at-
titudes toward evidence-based practice facilitates improved youth
outcomes, compared to a clinic with negative attitudes. Further, a trial
could test whether outcomes differed for participants who had brief
counseling session with a clinician versus participants who had brief
counseling session with a clinician plus contact with a trained facil-
itator outside the routine visit. While our findings for the efficacious
interventions were mainly delivered by non-clinic personnel, it is in-
conclusive as to who is best suited, e.g., a nurse or a community health
worker or a collaboration, to deliver the preventive program.

Perhaps the most important research question to consider is: How
do interventions with clinic involvement compare, in terms of recruit-
ment, enrollment, engagement, and efficacy, to interventions in settings
traditionally used for mental and behavioral health preventive inter-
ventions (e.g., schools)? While the average percentage of eligible par-
ticipants that enrolled in the included trials aligns with the recruitment
rates of prevention programs (Heinrichs et al., 2005), a trial which
implements the same program in a primary care versus community
setting would be a more accurate comparison of enrollment success.
Further, of the 19 interventions, one study of an efficacious intervention
mentioned, yet did not directly compare in a trial, that the same in-
tervention implemented in a classroom setting demonstrated no pre-
vention effects (Hollis et al., 2005). If interventions in the clinic setting
have superior benefits than interventions in other settings, it would
capitalize primary care as an opportune setting for mental and beha-
vioral health disorder prevention.

4.3. Limitations

This systematic review was susceptible to certain limitations. First,
since we focused on published, peer-reviewed articles, there may be
positive outcome bias present in the included articles (Dwan et al.,
2008). Secondly, the criterion requiring randomized controlled trials
may have excluded feasibility and acceptability studies in primary care
settings. Future reviews should gather feasibility and acceptability

outcomes as they may provide valuable insights into the barriers and
facilitators of implementing mental or behavioral health interventions
in the primary care setting (Cordova et al., 2016). We recognize that
randomized controlled trials may not be the only, or most useful, trial
methodology in primary care. Several interesting articles were excluded
that had community level measures of change (Margolis et al., 2001;
Oppenheim et al., 2016), quasi-experimental designs (Harris et al.,
2012), and case management as a prevention intervention (Wansink
et al., 2015). Others were excluded that utilized a community-centered
approach, tailored to the specific needs of the families in the clinic
(Malcolm, 2002; Keawkingkeo, 2016). In other words, what works in
every day practice or in a specific community may be different from
what works in a controlled trial over a limited period of time.

Thirdly, while only including randomized controlled trials di-
minishes certain threats to internal validity (e.g., random selection of
participants into the study), we did not consider post-randomization
threats to internal validity (e.g., contamination of subjects or differ-
ential attrition in follow up assessments). Fourth, the criterion of chil-
dren of ages birth to 18 years may have excluded interventions that
spanned from adolescence to young adulthood. For example, more
substance use preventive interventions could have been captured if this
strict criterion were released (e.g., Barroso et al., 2012). Additionally,
while we did closely follow PRISMA guidelines for reporting of sys-
tematic review (see Supplement 1), we did not report on risk of bias.
Lastly, the systematic search resulted in multiple articles for the same
intervention. While the authors tried to find all the articles associated
with the particular intervention, there may incomplete reporting of the
listed interventions.

5. Conclusion

With the individual and societal burden of mental and behavioral
health disorders, it is imperative that evidence-based prevention pro-
grams reach youth across all developmental stages. Our unique focus on
prevention not only aligns with primary care as a de-stigmatized, nat-
ural entry point for mental and behavioral health disorder prevention,
but also with the wide age-range served in pediatric primary care set-
tings. In this systematic review, we identified and described nineteen
interventions across infancy, preschool age, school age, and adoles-
cence. Of the 19 interventions, over half produced health benefits be-
yond usual primary care. However, there still is a gap in the availability
of efficacious prevention programs in primary care, which may be due
to important research questions not being addressed (e.g., the effect of
clinic involvement on desired intervention outcomes or the benefit of
preventive programs in a clinic setting above other settings). The au-
thors encourage primary care providers, mental and behavioral health
providers, as well as public health researchers, to fill the gap by de-
veloping or adapting, testing, and implementing youth mental and
behavioral prevention programs in primary care.
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