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Abstract
Primary care is an increasingly common venue in which children 

and adolescents present with behavioral health concerns. Unfortunately, 
pediatricians report that they do not feel prepared to address many of 
the behavioral health conditions that their patients present with such as 
ADHD, anxiety, depression, and suicidality. The American Academy of 
Pediatrics in a 2009 policy statement endorsed the need for innovations 
in behavioral health training within pediatric residency programs. This 
study describes and empirically evaluates comparative outcomes from 
three models of behavioral health training in pediatric residency programs: 
(1) training as usual (TAU; mandated 4-week developmental-behavioral 
pediatrics rotation), (2) enhanced didactic exposure (DE), and (3) enhanced 
didactic exposure plus integrated primary care (DE-IPC). P-values 
suggested that change in knowledge or skills after receiving training did 
not significantly depend on the model of training. However, effect sizes 
suggested that the changes over time in knowledge for the TAU group and 
skills for the DE-IPC group were large. 

Keywords: interprofessional education; pediatrics, behavioral health, 
primary care, integrated care

1.  Introduction
Pediatric residents and residency program directors report that training 

in the areas of mental and behavioral health within their programs is 
inadequate.1-3 Recognizing this state of training, the American Academy 
of Pediatrics (AAP) in a 2009 Policy Statement4 endorsed aspirational 
behavioral health competencies for all future pediatricians and cited the 
need for innovations in how pediatric residents are trained. Further, the 
policy statement identified key clinical areas—ADHD, anxiety, depression, 
and suicidality, as well as learner variables—knowledge and skills, in which 
these training innovations should focus. In a recent report,5 the pace of 
improvement in developing innovative training curricula in this area 
appears to be slow.

The importance of training pediatricians to effectively manage common 
behavioral health concerns is clear as these providers are typically more 
accessible than specialty behavioral health providers (BHPs) such as child 
and adolescent psychiatrists and psychologists.6 Additionally, specialty 
behavioral health services are typically covered through “carve-outs” within 
managed care. These carve-outs often allocate a lower reimbursement rate 
for non-medical services and contract with a specific panel of local providers 
(who may or may not treat children or adolescents). When specialty 
behavioral health referral options are available, there remain access issues 
related to transportation and location barriers as well as stigma with seeking 
out these specialty services. Thus, there are low follow-though rates by 
patients to these externally-referred services.7,8

Initiatives focused on integrating behavioral health services into the 
primary care medical home have proliferated recently.9,10 These initiatives 
address behavioral healthcare access issues while improving the quality 
of care through service coordination and minimizing fragmentation in 
care. Evaluation efforts have assessed the potential for these integrated 
approaches to improve care9 and show financial savings or costs offset.11 
However, little has been done to show how to maximize the capacity of 
physicians to provide these behavioral health services. 

The placement of BHPs (e.g., psychologists, social workers) in 
the medical home provides one approach to this problem and further 
increases the need for the medical providers to be competent in identifying 
behavioral health concerns and understanding which evidence-based 
treatments exist—whether they be medical or behavioral. The ability for 
pediatricians to incorporate routine screening around social, emotional, 
and behavioral development into their well-child visits and understand the 
need for on-going care that can be coordinated amongst a team of physical 
and behavioral health providers is essential for providing care within a 
biopsychosocial framework.

The purpose of this paper is to describe the development of innovations 
in behavioral health training within pediatric residency programs. This 
description includes three different training curricula: (1) training as usual 
(TAU), (2) enhanced didactic exposure (DE), and (3) enhanced didactic 
exposure plus integrated primary care (DE-IPC; “exposure and practice”). 
Training as usual consists of the Accreditation Council for Graduate 
Medical Education (ACGME) mandated 4-week block rotation in 
developmental-behavioral pediatrics (DBP). Preliminary outcomes from the 
first year (out of three years) of implementation are discussed in the context 
of AAP’s learner variables—knowledge and skills in primary care behavioral 
health.

2.  Method
This study was approved by the local institutional review boards at each 

training site.

2.1  Participants
Fifty-six residents across three pediatric residency programs participated 

in the study. Residency program sites were located in the northeastern 
United States. Residents, including chief residents, in combined programs 
with pediatrics (e.g., Internal Medicine/Pediatrics, Pediatrics/Emergency 
Medicine, Pediatrics/Child and Adolescent Psychiatry) were excluded from 
the study. Twelve residents (out of 18) participated at site 1, 20 residents 
(out of 32) participated at site 2, and 24 residents (out of 32) participated 
at site 3. No residents declined study participation; non-participants at sites 
1, 2, and 3 were missing by chance (e.g., prescheduled vacations, clinical 
schedules).

Table 1 on the following page reports descriptive statistics for 
demographic and training variables for each group at pre-training. Most 
residents were female (site 1- 91.7%, site 2- 90%, site 3- 75%). The 
percentage of residents with an MD degree (compared to DO degree) was 
significantly higher in the DE and DE-IPC groups relative to the TAU 
group. The percentage of residents who completed one or more rotations in 
primary care with an embedded BHP was significantly higher in the TAU 
and DE groups relative to the DE-IPC group. Residents in the DE-IPC 
group were significantly less likely to have completed a clinical rotation or 
clerkship in medical school that had embedded BHPs on site compared 
to the TAU and DE-IPC groups. Differences between groups on other 
demographic and training variables were not significant including whether 
residents had completed their ACGME mandated DBP rotation prior to 
completion of the training year.

Residents at all sites rotate through a primary care continuity clinic 
during all three years of residency. Minimum behavioral health training 
at each site consists of an ACGME-mandated 1-month block rotation in 
developmental-behavioral pediatrics (DPB) in which residents shadow and 
observe hospital-based BHPs in psychiatry, psychology, and social work. 

2.1.  Training Curricula
See Table 2 on Page XX for overview of the training model delivered at 

each site.

2.1.1.  Site 1: Training as Usual (TAU)
Residents completed their ACGME-mandated 4-week block rotation 

in developmental and behavioral pediatrics (DBP), with no additional 
didactics in behavioral health. The DBP rotation consists of varying degrees 
of shadowing/targeted observations and other immersion experiences in 
clinics providing care for typically-developing children and those who are 
at risk of developmental and behavioral problems by virtue of biomedical 
or psychosocial factors. At this site, residents took their DBP rotation in 
either their 1st or 3rd years. It is important to note that residents at sites 2 
and 3 also are expected to complete a DBP rotation during their residency 
training. The other training modalities occur in addition to this rotation. 

2.1.2.  Site 2: Didactics exposure (DE)
This curriculum consists of 12-hours annually of behavioral health 

lectures delivered by pediatric psychologists during residents’ didactics time 
slot. The lectures emphasize evidence-based practice parameters and cover 
the following topics: ADHD, anxiety, depression, suicide, toileting, feeding, 
sleep, medically unexplained physical symptoms, behavior management, 
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motivational interviewing, bullying, and collaborating with schools. Lecture 
topics were selected based on resident feedback obtained through focus 
groups as well as consultation with residency program faculty regarding 
their most pertinent training needs. Residents complete a 5-item quiz prior 
to and following the lectures as a self-assessment, which is not shared with 
training or research staff. Examples of the types of quiz questions included 
are those that are found on the Pediatrics Board Exam Content Outline 
(www.abp.org/sites/abp/files/pdf/blueprint_gp_2016.pdf ) within Domain 
28: Behavioral and Mental Health Issues. Lectures also include case vignettes 
to facilitate discussion. Prior to each lecture residents receive evidence-based 
practice parameters and other relevant resources regarding evaluation and 
treatment (e.g., Pedialink, Pediatrics in Review) which they are encouraged 
to read before each lecture session. 

2.1.3. � Site 3: Didactic Exposure plus Integrated Primary  
Care (DE-IPC)

This curriculum consisted of the same 12-hours annually of BH lectures 
that were delivered at site 2. To increase consistency and fidelity between 
the lectures across sites, the same BHP who delivered the lectures at site 2 
also delivered the same lectures at site 3. In addition to didactic lectures, 
residents at this site also shared patient care with integrated BHPs (i.e., 

a licensed psychologist and a postdoctoral fellow 
in pediatric psychology) within the context of a 
“fully integrated” model. This included shared 
patient care through warm hand-offs (i.e., brief, 
unscheduled encounters during which the primary 
care physician [PCP] introduces the patient to the 
BHP for brief assessment and intervention for BH 
concerns), curbside consults (i.e., brief consultations 
regarding a specific patient issue or broad BH topic 
from the BHP to the PCP without bringing the 
BHP to the exam room to meet a patient) and joint 
appointments. BHPs also provided joint precepting 
to residents in conjunction with the attending PCP. 
The BHPs schedules were split to ensure that one of 
the two was always available for unscheduled warm 
handoffs and consults while the other provider was 
with their scheduled follow-up visits. Resident PCPs 
would either send a page to the BHP or precept 
directly with the BHP in conjunction with the 
attending PCP after identifying a BH concern with 
their patient. The BHP and resident PCP would 
briefly meet to discuss the patient’s history and 
reason for referral before the PCP would introduce 
the BHP to the patient in the exam room. 

In addition to warm handoffs and curbside 
consults, the integrated service delivery component 
of this curricula included live observation and 
performance feedback. This consisted of BHPs 
observing/providing feedback to residents in their 
management of ADHD, anxiety, depression, 
and/or suicidality. Feedback was structured via 
the completion of a checklist of components of 
an evaluation based on AAP/AACAP practice 
parameters and discussion of strengths/improvement 
areas. When identified in advance, the BHP would 
plan to be available to go into the exam room with 
the resident from the start of the appointment, after 
receiving verbal approval from patient. This was 
typically facilitated in advance during the morning 
pre-charting in the electronic medical record. BHPs 
would review with residents their scheduled patients 
for the day and identify those patients that were 
coming in for specific concerns related to ADHD, 
anxiety, depression, or suicidality. Suicidality referral 
concerns would often be last minute (sent from 
school), so these were identified and a plan was put 

into place to ask the family for their verbal consent that the BHP join in 
the appointment. Feedback consisted of both content components (i.e., 
adherence to evidence-based practice parameters for evaluation or treatment 
for a particular concern) and process components (i.e., use of interpersonal 
and communication skills; i.e., “common factors”). The feedback session 
included an opportunity for resident self-reflection and to identify areas 
for improvement. The BHP summarized major “take-aways” and/or 
future action steps with a rationale for why those steps are important for 
improving clinical care. 

2.3  Survey Instrument
The instrument was a 29-item survey developed by study investigators 

(see Appendix 1). While pre-existing surveys have been developed to 
measure attitudes and knowledge,12 there has not been a published 
instrument which measures the construct of skills in pediatric residents’ 
service delivery to children and adolescents. Steele and colleagues13 assessed 
skills in the ability of practicing PCPs (pediatricians, family physicians) 
to accurately diagnose behavioral health conditions in response to case 
vignettes. However, a limitation of this study was its narrow focus on 
diagnostic accuracy compared to skills in carrying out evidence-based 
treatment. 

continued on page 34

Table 1 � Demographic and Training Information by Study Group

Variable

Training as 
Usual
(TAU)

(n = 12)

Didactic 
Exposure 

(DE)
(n = 20)

Didactics + 
Integrated 

Primary Care 
(DE-IPC)  
(n = 24)

Mean age, y (SD) 30.17 (2.29) 30.15 (2.41) 31.35 (2.29) F=1.74,
p=0.19

Males, n (%) 1 (8.33%) 2 (10%) 6 (25%) c2=2.50,
p=0.33

Hard science major, n (%) 10 (83.33%) 12 (60%) 21 (87.5%) c2=5,
p=0.11

MD degree (vs DO), n (%) 1 (8.33%) 12 (63.16%) 12 (50%) c2=9.27,
p=0.01

DE-IPC >
TAU

DE > TAU

Weeks in medical school on 
mental health rotation, w (SD) 

4.83 (2.33) 5.75 (1.74) 5.08 (1.95) F=1, p=0.38

Completed mental health training 
(outside of medical school/ 
residency, n (%) 

12 (100%) 19 (95%) 20 (83.33%) F=3.32,
p=0.21

Clinical rotations in primary care 
in medical school, n (%) 

6 (100%) 20 (100%) 16 (100%)

Did those primary care practice(s) 
have an embedded behavioral 
health provider (BHP) on site?

5 (83.33%) 10 (50%) 2 (12.5%) c2=10.53,
p=0.004
TAU >
DIPC
DE > 

DE-IPC

What type were they? 
Psychologists

2 (40%) 7 (70%) 2 (100%) c2=2.55,
p=0.48

What type were they? Social 
Workers

4 (80%) 9 (90%) 1 (50%) c2=1.86,
p=0.66

Current residency year, n (%)
  PGY-1
  PGY-2
  PGY-3 

5 (41.67%) 
2 (16.67%) 
5 (41.67%)

9 (45%) 
4 (20%) 
7 (35%)

13 (54.17%) 
5 (20.83%) 

6 (25%)

c2=1.17,
p=0.89

End of year - Completed DBP 
rotation, n (%)

2 (33.33%) 4 (36.36%) 4 (25%) c2=0.43,
p=0.88
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continued on next page

knowledgeable); Items 22-29 consisted of open-
ended questions asking residents to demonstrate 
their skills to carry out these practice parameters 
in evaluation and treatment for ADHD, anxiety, 
depression, and suicidality using clinical vignettes. 
Participants were asked to list all steps/considerations 
they would employ, in an exhaustive format, in 
evaluating and treating a presenting condition based 
explicitly on evidence-based practice parameters in 
their field. 

Responses to the skills items were scored based 
on completeness and accuracy when compared 
with evidence-based practice parameters of the 
AAP14 and the American Academy of Child and 
Adolescent Psychiatry.15-17 Possible scores ranged: 
ADHD evaluation, 0-20; ADHD treatment, 0-10; 
anxiety evaluation, 0-12; anxiety treatment 0-7; 
depression evaluation, 0-16; depression treatment, 
0-9; suicide evaluation, 0-3; suicide safety plan, 0-3. 
A higher point total equates to a higher degree of 
alignment with practice parameters (i.e., for each 
step/consideration a clinician would perform that 
is explicitly listed in the practice parameters for a 
given clinical condition, they would earn 1 point). 
After participants completed the skills items, scores 
were independently assigned by two pediatric 
psychologists using a scoring guide (see Appendix 2). 
Regarding inter-rater reliability, Kappa coefficients 
for items 22-29 ranged from 0.65 (Moderate 
agreement) to 0.89 (Almost perfect agreement). 
Items in which different scores were assigned by 
each rater, went to a third rater (also a pediatric 
psychologist) who scored the item independently as 
a tie-breaker. 

2.4.  Procedure
2.4.1.  Data collection

Surveys were administered to pediatric residents 
at the outset (July) and end (June) of the training 
year. A trained research assistant administered surveys 
during a normally occurring didactic timeslot. 
Consent procedures were explained as participation 
in the study being voluntary and that their decision 
to complete the survey served as their consent. 
Residents were provided 45 minutes to complete the 
survey, although no residents at any site used the full 
time allotment. 

2.4.2.  Data analysis

The validity of the instrument used in this study 
was investigated by inspecting correlations between 
and within knowledge and skills variables at pre-
training. Weighted least squares estimation was used 
to compute the correlations because this method is 
designed to handle ordinal variables. Two multilevel 
models (MLMs) were used to answer whether the 
DE and/or DE-IPC trainings improved residents’ 
knowledge and/or skills more than TAU. The 
dependent variables for the MLMs were unweighted 
sums of the knowledge and skills scores separately. 
Because the scales of the skills scores differed, the 
skills scores were converted to the same scale before 
they were summed. Composite scores were used 

because they are theoretically more reliable than item scores. The sums 
were unweighted because the instrument was new and the sample size was 
insufficient to perform factor analyses that would help determine weights. 
Composite variables were not computed for observations with missing 
data on one or more of the individual variables that formed the composite 
variable.

In the survey, Items 1-8 inquired about demographic and training 
variables—year in residency program, type of medical school attended, 
exposure to prior mental health training, future practice setting preferences. 
Items 9-21 consisted of resident’s self-reporting their level of knowledge 
of evidence-based practice parameters for specific behavioral health 
conditions on a 1-10 scale (1 = not at all knowledgeable; 10 = extremely 

Table 2 � Enhanced Training Curricula for Pediatric Residents

Didactic Exposure

Lectures •	 �Consists of BHPs (psychologist and postdoctoral fellow) delivering 
lectures on common BH concerns in primary care

•	 �12 total lecture hours throughout year; approximately one per month
•	 �Topics included: The Art of the Behavioral Health Referral, Behavior 

Management I & II, ADHD I & II, Anxiety I & II, Depression I & II, 
Suicide/Crisis Response I & II, Sleep, Feeding, Toileting, Child Abuse, 
Medical Unexplained Physical Symptoms, Common Factors I & II, 
Collaborating with Schools

Readings and Quizzes •	 �Consists of assigning readings for residents to read before each lecture
•	 �Readings consisted of relevant practice parameters or standards of care 

for each topic; if formal practice parameters or standards of care did 
not exist, then relevant journal articles were selected for each topic; 
resources from the AAP’s Mental Health Toolkit1

•	 �Pre-lecture quizzes were administered to residents for some topics 
(e.g., ADHD, anxiety, depression, suicidality); feedback and 
discussion of answers were embedded into the lectures 

Case Vignettes/ Discussions •	 �Consists of residents reading case vignettes corresponding to 
each lecture topic, then describing BH concerns and identifying 
appropriate evaluation steps, diagnosis, and treatment plans based on 
information presented in the lecture

•	 �Case discussions are built into lectures and discussed as a group
•	 �Time is allotted to discuss actual cases that residents see in continuity 

clinic

Integrated Primary Care Exposure

Warm Hand-offs •	 �Consists of on-site BHPs (pediatric psychologist and postdoctoral 
fellow) collaborating with residents on BH concerns through direct 
patient care

•	 �PCP directly introduces patient to BHP at the time of patient’s 
medical visit

•	 �To facilitate enhanced learning, accommodations were made to 
residents schedules to allow them to remain in the room to observe 
BHPs interactions with the patient

Curbside Consults •	 �Consists of on-site BHPs collaborating with residents through indirect 
(informal discussions in resident clinic workroom) patient care

•	 �The resident informally obtains information or advice from the BHP 
to assist in the management of a patient with BH concerns

In-vivo Observation/
Performance Feedback

•	 �Consists of BHPs being in the room to observe residents in their 
conducting evaluations for ADHD, anxiety, depression, and/or 
suicidality, and to provide performance feedback to the resident after 
the clinical encounter

•	 �Feedback sessions were standardized to include the joint completion of 
a checklist

•	 �Checklist components consisted of degree to which the resident 
adhered to evidence-based practice parameters for a given condition as 
well as their use of “common factors” in the patient interaction (asking 
open-ended questions, reflective listening, allowing the patient ample 
time to talk)

•	 �This discussion included time for residents to self-reflect and assess 
their performance as well as to identify action steps to improve future 
performance 

Joint Precepting •	 �Psychologist precepts residents and psychology fellows in shared space
•	 �Psychologist also precepts the resident in conjunction with medical 

preceptor

1 https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/Mental-Health/Pages/Addressing-Mental-Health-
Concerns-in-Primary-Care-A-Clinicians-Toolkit.aspx
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continued on page 36

was 1.12 for TAU, -0.24 for DE, and 0.44 for the DE-IPC group. Cohen’s 
d for the change in the skills composite scores over the training year was 
0.11 for TAU, 0.46 for DE, and 1.01 for the DE-IPC group. Based on rules 
of thumb for describing the size of standardized mean differences,18 the 
increase in the knowledge composite score for the TAU group and the skills 
composite score for the DE-IPC group could be considered as large.

Table 4 on the following page shows the parameter estimates for the 
multilevel model testing whether the DE and/or DE-IPC training improved 
residents’ knowledge more than TAU. The parameters indicated that the 
pre-training knowledge scores of the DE-IPC group were significantly 
lower than the pre-training knowledge scores of the TAU group. The 
parameters also indicated that the knowledge scores of the TAU group did 
not significantly improve over time, and that change in the knowledge 
scores for the DE and DE-IPC groups was not significantly different from 
the change in the knowledge scores for the TAU group. Table 5 shows 
the parameter estimates for the multilevel model for the skills composite. 
The parameters indicated that the skills scores of the TAU group did not 
significantly improve over time, and that the change in the skills scores for 
the DE and DE-IPC groups was not significantly different from the change 
in skill scores for the TAU group. Although the skills scores for the DE and 
DE-IPC groups were not significantly different from the TAU group, they 
did however “trend” positively towards significance even at this preliminary 

The formula for the MLMs was:

Y
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Y
ij
 represents the knowledge or skills composite scores at pre- or post-

training. Time was a variable that was coded as 0 for pre-training scores 
and 1 for post-training scores. DE was a variable that was coded as 0 for 
residents in the DE-IPC and TAU groups and 1 for residents in the DE 
group. DE-IPC was a variable that was coded as 0 for residents in the DE 
and TAU groups and 1 for residents in the DE-IPC group. ß

1
 represents 

the difference in the scores from pre-training to post-training for the TAU 
group. ß

2
 represents the difference in the pre-training scores between the 

DE and TAU groups, and ß
3
 represents the difference the pre-training 

scores between the DE-IPC and TAU groups. ß
4
 and ß

5
 indicates whether 

the change in scores over time was significantly greater for the DE and DE-
IPC groups, respectively, relative to the TAU group. Because the residents 
in the DE and DE-IPC groups were expected to improve overall knowledge 
and skills more than residents in the TAU group, it was hypothesized 
that ß

4
 and ß

5
 would be positive and significant. u

0j
 accounts for the 

autocorrelation in the errors of the model. Satterthwaite’s approximation 
was used to calculate degrees of freedom for the t-tests examining the 
statistical significance of the parameter estimates.

Effect sizes for the change in the composite variables from pre-training 
to post-training were computed using Cohen’s d. When computing 
correlation coefficients 
between and within 
variables, pairwise deletion 
was used to handle missing 
data. When estimating 
the multilevel models, full 
information maximum 
likelihood estimation 
was used to include 
observations with missing 
data at pre-training or post-
training. The percentage 
of observations with 
missing data at pre- and/or 
post-training was 50% for 
the knowledge composite 
and 46% for the skills 
composite. Demographic 
and training variables with 
a rate of missingness more 
than 5% were completion 
of DBP rotation (41%), 
completion of one or more 
primary care rotations 
(25%), and type of BHP 
in primary care rotation(s) 
(60%).

3.  Results
Table 3 shows means 

and standard deviations 
for the individual and 
composite knowledge and 
skills variables. Knowledge 
and skills scores for all three 
groups generally improved 
over the training year. The 
only composite score that 
did not increase over the 
year was the knowledge 
composite score for the DE 
group. Cohen’s d for the 
change in the knowledge 
composite scores over time 

Table 3 � Descriptive Statistics for Knowledge and Skills Variables by Group and Time

Outcome TAU DE DE-IPC

Pre M (SD) Post M (SD) Pre M (SD) Post M (SD) Pre M (SD) Post M (SD)

Knowledge 
Composite

0.64 (0.17) 0.83 (0.19) 0.54 (0.16) 0.50 (0.12) 0.53 (0.15) 0.58 (0.10)

Knowledge Evaluation

ADHD 7.27 (1.85) 8.20 (1.48) 6.42 (2.19) 6.91 (2.21) 6.09 (1.81) 7.47 (1.13)

Anxiety 7.27 (1.79) 8.40 (1.82) 6.16 (1.98) 6.18 (1.40) 6.26 (1.42) 7.00 (1.20)

Depression / 
Suicidality

7.73 (1.74) 9.40 (0.89) 7.16 (1.38) 6.45 (1.29) 7.17 (1.80) 7.33 (1.35)

Developmental 
Delays

7.36 (2.06) 8.00 (2.12) 6.89 (1.66) 6.18 (1.60) 6.52 (2.21) 6.93 (1.33)

Sleep 6.73 (1.68) 7.80 (2.28) 5.84 (1.64) 5.82 (1.47) 5.09 (1.83) 5.67 (1.29)

Substance Abuse 7.09 (1.64) 8.60 (1.14) 6.63 (1.42) 6.00 (1.67) 6.35 (2.12) 6.27 (1.39)

Knowledge Treatment

ADHD 6.36 (1.80) 7.20 (2.28) 5.21 (2.35) 5.91 (1.92) 5.52 (1.90) 6.36 (1.65)

Anxiety 6.18 (1.78) 8.00 (2.00) 4.84 (2.03) 4.82 (1.72) 5.39 (1.88) 5.86 (1.29)

Depression / 
Suicidality

6.27 (1.68) 8.40 (1.82) 5.21 (2.12) 4.82 (1.66) 5.91 (1.78) 6.21 (1.58)

Developmental 
Delay

6.36 (2.42) 8.20 (2.17) 5.74 (2.56) 4.36 (2.11) 5.22 (2.63) 6.00 (1.57)

Sleep 6.18 (1.60) 7.40 (2.79) 4.79 (1.99) 4.82 (1.89) 4.43 (2.15) 5.07 (1.73)

Substance Abuse 6.00 (1.79) 7.25 (2.50) 5.21 (2.20) 3.91 (1.58) 4.87 (2.20) 5.00 (1.18)

Skills Composite 0.35 (0.04) 0.35 (0.08) 0.35 (0.09) 0.39 (0.09) 0.36 (0.07) 0.43 (0.07)

Skills Evaluation

ADHD 3.08 (0.90) 2.83 (0.75) 3.15 (1.18) 3.73 (1.35) 3.87 (1.63) 4.07 (1.49)

Anxiety 2.55 (1.04) 2.67 (0.82) 2.55 (1.10) 2.82 (1.17) 2.83 (1.07) 3.80 (1.01)

Depression 2.92 (1.31) 2.17 (0.41) 2.85 (1.18) 3.64 (1.03) 3.65 (1.50) 3.53 (1.55)

Suicidality 1.17 (0.39) 1.40 (0.55) 1.60 (0.60) 1.64 (0.67) 1.52 (0.51) 1.47 (0.52)

Skills Treatment

ADHD 2.67 (0.78) 2.67 (0.82) 2.65 (0.75) 2.55 (0.93) 2.26 (0.96) 3.20 (1.26)

Anxiety 2.42 (0.51) 2.33 (0.52) 2.05 (0.76) 2.18 (0.60) 2.09 (0.85) 2.47 (0.64)

Depression 2.25 (0.45) 2.67 (0.82) 2.15 (0.59) 2.91 (0.83) 2.04 (0.56) 3.07 (1.10)

Suicidality 1.10 (0.32) 1.20 (0.45) 1.20 (0.62) 1.45 (0.52) 1.22 (0.42) 1.60 (0.63)
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The purpose of this paper was to describe and evaluate the delivery 
of three different behavioral health training approaches within pediatric 
residency programs: (1) training as usual (TAU), (2) enhanced didactic 
exposure (DE), and (3) enhanced didactic exposure plus integrated primary 
care (DE-IPC; “exposure and practice”). These preliminary outcomes report 
on the first year (out of three years) of training program implementation. 
Outcomes from pediatric residents’ participation in these training models 
revealed key differences in their effect on the construct of knowledge (i.e., a 
set of understandings related to a particular topic considered to be necessary 
for demonstration of a clinical skill) compared to the construct of skills 
(i.e., ability to use one’s knowledge effectively in execution or performance). 
For example, without any additional training than what was mandated by 
ACGME, residents in the TAU group showed larger improvements on the 
knowledge composite than did the DE and DE-IPC groups. However, the 
skills composite score for the TAU group score remained the same at the 
end of the year, while the DE and DE-IPC groups both demonstrated score 
improvements. These findings pose important items for discussion. 

First, the findings from the knowledge and skills assessment appear to 
fit a pattern that has been demonstrated in the medical education training 
literature pertaining to a general over-confidence by novice physicians in 
areas in which they receive less exposure.19 This phenomenon has been 

stage of evaluation (year one of three). With two more years of program 
implementation and evaluation on two additional cohorts of residents 
increasing the sample size, it will be more likely to be able to detect 
significant differences.

Table 6 shows a correlation matrix of the knowledge and skills variables. 
Regarding correlations within knowledge variables, they ranged from 
0.15 to 0.8 and the average correlation was 0.51. For correlations within 
skills variables, the correlations ranged from -0.1 to 0.54 and the average 
correlation was 0.22. Based on rules of thumb for describing the size 
of correlation coefficients,18 the average correlation between knowledge 
variables could be considered as small and the average correlation between 
skills variables could be considered as large.

For correlations between knowledge and skills variables, the correlations 
ranged from 0.24 to 0.37 and the average correlation was 0.07. Correlations 
between knowledge and skills variables that measured the same construct 
were 0.23 for ADHD evaluation, 0.12 for ADHD treatment, 0.04 for 
anxiety evaluation, and 0.26 for anxiety treatment. Therefore, even when 
correlations between knowledge and skills variables were restricted to 
those that measure the same construct, the size of the correlations could be 
described as negligible or small.

4.  Discussion

Table 4  Parameters for Knowledge Multilevel Model

Effect Estimate SE df t p

Intercept (ß0) 0.65 0.04 64.21 14.61 <0.001

Time (ß1) 0.11 0.07 38.52 1.72 0.09

DE (ß2) -0.11 0.06 62.83 -1.99 0.05

DE-IPC (ß3) -0.12 0.05 62.99 -2.28 0.03

TimexDE (ß4) -0.12 0.08 35.16 -1.60 0.12

TimexDE-IPC (ß5) -0.06 0.07 35.59 -0.74 0.47

Table 5  Parameters for Skills Multilevel Model

Effect Estimate SE df t p

Intercept (ß0) 0.35 0.03 74.86 13.51 <0.001

Time (ß1) 0.01 0.04 42.59 0.25 0.8

DE (ß2) 0.002 0.03 74.86 0.06 0.95

DE-IPC (ß3) 0.01 0.03 74.99 0.30 0.77

TimexDE (ß4) 0.03 0.05 42.65 0.73 0.47

TimexDE-IPC (ß5) 0.06 0.05 42.49 1.34 0.19

Table 6 � Correlation Matrix of Skills and Knowledge Variables

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1

2 .49

3 .58 .64

4 .60 .30 .37

5 .62 .52 .42 .59

6 .70 .52 .74 .59 .49

7 .66 .38 .46 .62 .49 .52

8 .34 .58 .34 .15 .26 .28 .59

9 .25 .43 .58 .29 .20 .39 .66 .74

10 .50 .25 .25 .79 .54 .47 .63 .36 .40

11 .54 .40 .39 .67 .80 .41 .67 .51 .47 .70

12 .48 .44 .53 .60 .52 .71 .67 .57 .67 .71 .57

13 .23 .13 .24 .27 .01 .15 .10 .07 .21 .08 .13 -.06

14 -.04 .04 -.16 .01 .06 -.04 .08 .05 .03 -.05 .08 -.13 .54

15 -.11 .09 -.17 -.15 -.09 -.04 .13 .37 .15 .09 .07 .12 .25 .43

16 -.12 .02 -.10 .02 .02 .07 -.01 .19 .06 .06 .08 .13 .02 .13 .02

17 -.05 -.06 -.01 .16 -.11 -.18 .12 .00 .14 .04 -.01 -.13 .38 .24 -.10 .16

18 .03 .19 .14 .01 .09 .02 .07 .26 .28 .08 .04 .16 .38 .45 .44 .08 .42

19 .06 -.02 -.04 .10 .06 -.03 .24 .13 .14 .22 .06 .03 -.10 .05 -.10 .05 .43 .33

20 .19 .11 -.24 .33 .21 .11 .11 .18 .04 .30 .20 .14 .29 .31 .34 .40 .05 .10 .17

Note. N = 49. 1 = Knowledge Evaluation ADHD; 2 = Knowledge Evaluation Anxiety; 3 = Knowledge Evaluation Depression / Suicidality; 4 = Knowledge Evaluation Dev. Delay; 5 = Knowledge 
Evaluation Sleep; 6 = Knowledge Evaluation Substance Abuse; 7 = Knowledge Treatment ADHD; 8 = Knowledge Treatment Anxiety; 9 = Knowledge Treatment Depression / Suicidality; 10 
= Knowledge Treatment Dev. Delay; 11 = Knowledge Treatment Sleep; 12 = Knowledge Treatment Substance Abuse; 13 = Skills Evaluation ADHD; 14 = Skills Treatment Anxiety; 15 = Skills 
Evaluation Depression; 16 = Skills Suicidality Evaluation; 17 = Skills Treatment ADHD; 18 = Skills Evaluation Anxiety; 19 = Skills Treatment Depression; 20 = Skills Suicidality Treatment.
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multiple raters, the task required substantial exertion of participant effort in 
writing out all possible steps they would carry out in providing clinical care. 
Thus, given the exertion required on this voluntary task, it is unclear if the 
obtained results are representative of their true competencies or if they are 
an underrepresentation due to potential fatigue. 

5.  Conclusion
Although the small sample size from the first out of three years of 

training program implementation made it difficult to detect statistically 
significant differences in improvements of knowledge and skills, the skills 
scores for the DE (“exposure”) and DE-IPC (“exposure and practice”) 
groups did “trend” positively towards significance. Increased sample sizes 
that will come from years two and three of this study will likely make it 
easier to detect statistical significance. Nevertheless, this preliminary study 
suggests that interprofessional training experiences have the potential to 
remediate the currently inadequate standard of training in behavioral health 
for pediatric residents. These competencies are increasingly important 
given the prevalence of behavioral health concerns that present in primary 
care and the access barriers that these children and families face in seeking 
out services from specialty BHPs. Thus, PCPs such as pediatricians and 
pediatric residents are uniquely positioned to deliver this care contingent 
on their possessing the appropriate training and competencies. Enhanced 
didactic exposure as a training delivery model appears to be a time-
efficient method of learning enhancement of evidence-based behavioral 
health practices for pediatric residents. For programs that have the 
internal capacity to facilitate integrated care within the continuity training 
clinic, pediatric residents appear to yield an additional benefit from 
interprofessional collaboration with BHPs around shared patient care. 
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1.  Full name
2.  What year were you born?
3.  Current residency year?
4.  Sex?
5.  Undergraduate major?
6.  Domestic or foreign medical school?
7.  Year of medical school completion?
8.  Type of medical school?

9-21. � Rate your level of knowledge of evidence-based practice parameters 
in evaluation and treatment of the following conditions in children: 
ADHD, anxiety, depression/suicidality, developmental delays, 
sleep, substance abuse (1 = not at all knowledgeable, 10 = extremely 
knowledgeable) 

22/23. � Pediatric patient screened positive for signs or symptoms suggesting 
ADHD

a.	 Please list steps for evaluation and treatment (as many as you can 
list)

b.	 Your response should address what the evaluation should look like 
and diagnostic features you would look 		  for (although 
you do not need to list all 18 specific symptoms)

c.	 If a clinical diagnosis is made, how would you approach treatment 
(please take into account differences, if 	 any, between a 
preschool- and school-age patient)?

24/25. � Pediatric patient screened positive for signs or symptoms suggesting 
Anxiety

a.	 Please list steps for evaluation and treatment (as many as you can 
list)

b.	 Your response should address what the evaluation should look like 
and diagnostic features you would look 	 for.

c.	 If a clinical diagnosis is made, how would you approach treatment 
(please take into account differences, if 	 any, between a 
preschool- and school-age patient)?

26/27. � Pediatric patient screened positive for signs or symptoms suggesting 
Depression

a.	 Please list steps for evaluation and treatment (as many as you can 
list)

b.	 Your response should address what the evaluation should look like 
and diagnostic features you would look 	 for (8 common 
characteristics/symptoms)

c.	 If a clinical diagnosis is made, how would you approach treatment 
(please take into account differences, if any, between mild and 
moderate/severe depression)? Please note: There is a separate 
question addressing suicidality

28/29. � Pediatric patient identified with signs or symptoms suggesting 
Suicidality

a.	 Please list key risk factors (28) and list the steps in developing a 
suicide safety plan (29). We are looking 	 for the quantity of 
accurate responses you can provide.

Appendix 1
Pediatric Residents’ Knowledge and Skills in Behavioral Health Survey

Appendix 2
Skills Scoring Guide

Instructions: Award one point for each of the below bullets

ADHD Evaluation

•	 �Evaluate symptoms (do not give points for each symptom they list)?
•	 �Screen, assess for, rule out other coexisting conditions?
•	 �Obtain data from more than 1 setting?
•	 �Duration of core symptoms? 
•	 �Persistence/frequency of core symptoms? 
•	 �Severity of core symptoms? 
•	 �Degree of impairment?
•	 �Patients developmental history?
•	 �Medical history?
•	 �Educational history?
•	 �Social history?
•	 �Family history (medical, psychological, etc.)? 

•	 �Physical exam?
•	 �Screen for sensory impairments (vision/hearing)?
•	 �Rating scales?
•	 �Standardized/validated rating scales (Vanderbilt/Conners, etc.)?
•	 �Diagnostic criteria met based on DSM-5/ICD-10 criteria?

C	 Has 6/9 symptoms in each category?
C	 Meets age of onset criteria?
C	 Causes impairment in multiple settings?

ADHD Treatment

•	 �Did they make an age distinction (preschool vs school age)?
•	 �Behavioral therapy?
•	 �Stimulant medication?
•	 �First line either behavioral therapy or combined treatment; 2nd line 

stimulants?
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Depression Evaluation

•	 �Evaluate symptoms (if they simply write “SIGECAPS”, they get 1 point; 
if they list them out, they can get extra points depending on how many 
they list)?

•	 �SIGECAPS (1-3 = 1; 4-6 = 2; all = 3)
•	 �Screen, assess for, rule out other coexisting conditions?
•	 �Presence of ongoing or past exposure to negative event?
•	 �Environment is which low moods occur?
•	 �Social/family support?
•	 �Developmental/psychiatric history?
•	 �Social history?
•	 �Educational history?
•	 �Medical history
•	 �Family/family psychiatric history?
•	 �Diagnostic criteria met based on DSM-5/ICD-10 criteria?

C	 Must have impairment present?
C	 Impairment in at least 5 domains of SIGECAPS?
C	 Occurs in same 2-week period?

Depression Treatment

•	 �Treatment includes acute and continuation/maintenance phase?
•	 �Active support and monitoring?
•	 �Behavioral therapy?
•	 �Do they list a specific type (IPT, CBT, DBT, psychoanalytic, ACT, etc.)?
•	 �Psychotropic medication?
•	 �Mild severity- active support monitoring and/or behavioral therapy; 

moderate to severe severity = medication?
•	 �Psychiatric consult for medication or refer to child/adolescent 

psychiatric if deemed appropriate?
•	 �Follow-up monitoring/evaluation should occur?
•	 �To consolidate the response to the acute treatment and avoid relapse, 

treatment should be continued for 6-12 months?

Suicide Risk Factors

•	 �1-5 =1
•	 �6-10 = 2
•	 �11 + = 3

Suicide Safety Planning

•	 �1-3 = 1
•	 �4-6 = 2
•	 �7 + = 3

•	 �School-based supports (DRC, consultation with teacher)?
•	 �504 plan if no academic impairment; IEP if academic impairment?
•	 �Establish target behavioral goals?
•	 �Follow-up evaluation/monitoring?
•	 �Bi-weekly to monthly visits until optimal response is achieved?
•	 �Subsequent visits occur every 3 to 6 months as deemed appropriate?

Anxiety Evaluation

•	 �Evaluate symptoms?
•	 �Screen, assess for, rule out other coexisting conditions?
•	 �Rule out physical health conditions that may mimic anxiety symptoms 

(hyperthyroidism, caffeinism, migraine, asthma, seizure disorders, and 
lead intoxication)?

•	 �Avoidance level?
•	 �Distress level (SUDS, etc.)?
•	 �Patients’ developmental/psychological history?
•	 �Patients medical history?
•	 �Family medical/psychological history?
•	 �Is anxiety/fears/worries developmentally appropriate?
•	 �Diagnostic criteria met based on DSM-5/ICD-10 criteria?

C	 Must have impairment present?
C	 Determine which anxiety disorder is present?

Anxiety Treatment

•	 �Provide education to the child/family of child about the anxiety 
disorder?

•	 �Behavioral therapy?
•	 �Behavioral therapy as first line?
•	 �CBT, exposure based, or desensitization?
•	 �Psychotropic medications?
•	 �Psychotropic medication if moderate to severe severity?
•	 �Consider school-based interventions (accommodations, teacher 

consultation, etc.)?
•	 �Follow-up evaluation and monitoring?

Appendix 2
Skills Scoring Guide (continued)
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