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Abstract

This study evaluates the impact of a 6-month care management intervention for 206 children
diagnosed with comorbid attention deficit hyperactivity disorder (ADHD) from a sample of 321
five- to 12-year-old children recruited for treatment of behavior problems in 8 pediatric primary
care offices. Practices were cluster-randomized to Doctor Office Collaboration Care (DOCC) or
Enhanced Usual Care (EUC). Chart reviews documented higher rates of service delivery,
prescription of medication for ADHD, and titration in DOCC (vs EUC). Based on complex
conditional models, DOCC showed greater acute improvement in individualized ADHD treatment
goals and follow-up improvements in quality of life and ADHD and oppositional defiant disorder
goals. Medication use had a significant effect on acute and follow-up ADHD symptom reduction
and quality of life. Medication continuity was associated with some long-term gains. A
collaborative care intervention for behavior problems that incorporated treatment guidelines for
ADHD in primary care was more effective than psychoeducation and facilitated referral to
community treatment.
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Introduction

Pediatric primary care is a major venue for the delivery of mental or behavioral health
services2 that can enhance service access, acceptability, quality, and benefit.3-> Several
research studies have evaluated the use of clinical guidelines recommended for the
management of attention deficit hyperactivity disorder (ADHD) in primary care (American
Academy of Pediatrics [AAP]® and American Academy of Child and Adolescent Psychiatry
[AACAP]),” which have just been updated.8 Informed by empirical studies and provider
experiences,®14 these guidelines emphasize several key tasks (eg, collection of parent and
teacher ratings, prescription of an appropriate medication and/or evidence-based behavior
therapy, titration, monitoring of response and side effects during follow-up visits). Many of
these methods are included in treatment studies of ADHD in the general literature.1®

Large-scale surveys of compliance with these guidelines in primary care providers (PCPs)
have documented variable rates of certain elements, such as the use of formal diagnostic
criterial® or rating scales and delivery of parent training.1” More recently, Visser et all8
reported high rates of medication treatment, especially stimulants in the past week (74%),
but modest rates of behavior therapy for children diagnosed with ADHD (47%) in the past
year. A chart review study confirmed higher rates of medication use (93%), but lower rates
for psychosocial treatment (13%) and a modest rate of initial follow-up (47%).1° A second
chart review study20 also noted a high rate of medication adjustment in the first year (73%),
but only 45% of the children had their first physician contact in the first month, medication
covered only 60% of the year, and few parent (12%) and teacher (8%) Vanderbilt assessment
forms were collected to inform treatment outcome. These studies highlight generally high
levels of implementation for most guidelines (eg, medication),2122 but some remain more
modest (eg, use of rating scales).

Comprehensive intervention models have helped PCPs apply these guidelines for ADHD
and identify factors that enhance delivery. For example, Epstein and colleagues?® compared
the effects of collaborative consultation (eg, packaged medications, dose recommendations
by a child psychiatrist, a titration report, rating scales were scored for PCP), relative to a
control condition. Pediatrician selfreports documented greater use of evidence-based
guidelines but no group difference in ADHD symptoms. A second trial found that a quality
improvement intervention using these and other methods enhanced specific components of
medication care (eg, days to first contact after medication, number of teacher scales
collected) relative to controls, which were also related to lower ADHD symptom scores.24
Two uncontrolled quality improvement studies by the same team?2°:26 examined an expanded
collaborative intervention (eg, training, office flow management, scripts for assessing
response, patient report cards). The intervention showed gains in PCPs’ use of rating scales
and monitoring of medication response,23 use of titration, and follow-ups during medication
management.3 Finally, one randomized trial compared collaborative care and decision-
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making support alone (basic arm) or with motivational enhancement and parent management
by the care manger (enhanced arm).2” Among those with diagnosed ADHD, there were
greater improvements at 12 months in parent-reported ADHD symptoms or social skills in
the enhanced arm. Other reports have documented PCP decision-making, treatment
planning, and family interactions that promote ADHD care.28-30

These improvements highlight the benefits of programs that incorporate consultation,
infrastructure support, and technology, and the need to rigorously evaluate the use of
treatment guidelines for ADHD to confirm and extend outcomes in pediatric primary care.
For example, few primary care studies have examined whether medication has incremental
benefits beyond psychosocial intervention. Studies of medicated samples may not have the
opportunity to examine the role of concurrent mental health services and the separate effects
of medication on ADHD symptoms. It is plausible that other services may contribute
similarly or additively to improvements in ADHD symptoms.3! This may be especially
relevant in samples where the child’s ADHD is not the only problem being treated (eg,
oppositional or defiant behavior). Furthermore, it is important to include medication
prescription or utilization data based on the medical record and long-term outcome data in
order to understand if medication use or continuity is related to clinical improvement.24 To
further document improvement in ADHD- and oppositional defiant disorder (ODD)-related
outcomes, we examine a novel outcome measure that captured individualized treatment
targets related to a child’s ADHD or ODD and progress toward reaching these goals,3?
pediatric quality of life, and overall clinical global functioning. Finally, some studies have
reported small samples, significant reductions in sample size across time, or the lack of an
experimental design, which may raise questions about the representativeness of the sample
on which final analyses are based.2> Attention to these details would enhance both the
clinical relevance and empirical rigor of interventions designed to enhance the quality of
community care for children with ADHD.

This intervention study seeks to extend prior work examining the effects of collaborative
care for children with behavior problems (n = 321) that was delivered by care managers
(CMs) in coordination with the child’s PCP in community pediatrics practices. In the initial
publication of this cluster-randomized trial, 8 pediatric practices were randomized to Doctor
Office Collaborative Care (DOCC) or Enhanced Usual Care (EUC). DOCC (vs EUC) was
associated with higher rates of treatment initiation and completion, improvements in
behavioral and emotional problems, and parental stress,33 and greater satisfaction. In this
report, we evaluate outcomes for the subset of children who were diagnosed with comorbid
ADHD (n = 206). Specifically, we evaluate the use and impact of a concurrent medication
management protocol based on prior AAP guidelines in DOCC, relative to a referral to their
PCP for services and an optional facilitated referral to a local mental health provider in
EUC. We hypothesized that the collaborative care ADHD protocol in DOCC would yield
higher rates of PCP services, medication use, and dose titration, greater clinical
improvement in symptoms of ADHD, and greater improvement in other clinical problems
and functional impairment, than EUC.
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Methods

Settings and Providers

Study sites included 7 Children’s Community Pediatric practices and 1 general academic
pediatric practice affiliated with Children’s Hospital of Pittsburgh. Sites were randomized to
1 of 2 conditions, stratified by prior research participation (no/yes) and level of patient
diversity (low vs high) before randomization. The study was approved by the institutional
review board at the University of Pittsburgh. All PCPs and parents or legal guardians
provided written informed consent and children provided assent. Pediatric care providers
included pediatricians (n = 67), certified nurse practitioners (n = 6), and a physician assistant
(n =1). Ages ranged from 29 to 69, and most were female (57%) and white (82%). All but 2
PCPs were specialty-certified. Four master’s- level clinicians (MSW) served as CMs and
delivered the treatment protocol. CMs were trained and received ongoing clinical
supervision from a senior clinician and the study child/adolescent psychiatrist. Each CM was
assigned to 2 practices (one in each condition) and worked 2 days/week per practice.

Family Recruitment

Study screening, recruitment, assessment, interventions, and data collection procedures have
been described for the parent study33; such information for this subsample of children with
ADHD is depicted in the CONSORT diagram (Figure 1). Briefly, the CM conducted a
screen with caregivers of children 5 to 12 years old referred by their PCPs or who self-
referred due to mental health concerns. Any child who met a modest clinical cutoff (=6 or
75th percentile) on the externalizing subscale of the Pediatric Symptom Checklist
(PSC-17)3* was invited for intake assessment. At intake, parents and children completed
self-report forms and participated in a diagnostic/clinical interview based on the DSM-/V
(Diagnostic and Statistical Manual of Mental Disorders, fourth edition) criteria®® to identify
formal diagnoses. The interview was used to determine if the child met an exclusion due to
diagnosis (eg, bipolar disorder, psychosis), ongoing treatment (eg, antidepressant
medication), or need for a higher level of care (eg, suicidal ideation). Of 787 referred
children, 321 were randomized to DOCC or EUC. Of those randomized, 206 met criteria for
ADHD with 106 in DOCC and 100 in EUC. Randomization status was revealed after
baseline assessment.

Sample Description

The mean age of the 206 participants was 8.0 £ 1.9 years. Most participants were male
(69%) and Caucasian (70%). Most participants had only a diagnosis of ADHD (69%);
however, 31% were also diagnosed with a disruptive behavior disorder, and 15% were also
diagnosed with an anxiety disorder. At baseline, participants had moderate ADHD
symptoms (mean Vanderbilt ADHD Diagnostic Parent Rating Scale [VADPRS] of 34.4 +
9.4) and moderate impairment (mean Pediatric Quality of Life [PedsQL] of 72.4 + 12.2).
Fifteen percent of all participants were receiving medication for ADHD at intake.
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Treatment Conditions

In both DOCC and EUC, the CM contacted parents by phone after intake to identify
individualized goals, review evaluation findings, and specify treatment recommendations.
Both parents and PCPs received a written evaluation summary.32

DOCC—-Children and parents received on-site services in coordination with the PCP. To
address behavior problems, the CM delivered content modules from an evidence-based
mental health treatment for behavior problems adapted for delivery in primary care.33 The
content included strategies to promote engagement (eg, goal setting), self-management (eg,
emotion regulation), and behavior change (training in parenting or social skills) in caregivers
and their children. To address ADHD, PCPs received a 1-hour didactic training by the study
child and adolescent psychiatrist in an ADHD care management module based on AAP
guidelines® and then met with the practice CM to coordinate these procedures. The CM
obtained parent and teacher Vanderbilt ADHD rating scales at baseline. The CM met
separately with the caregiver and child to provide psychoeducation about ADHD and
medication treatment, and to review ADHD medication options, potential side effects and
common myths about them, and strategies to address barriers to medication use. Caregivers
interested in medication were scheduled for a consultation with the PCP to address questions
and receive a prescription, if warranted. During intervention, the CM monitored adherence
and response by collecting parent and teacher versions of the Vanderbilt, including the side
effects rating scale, and arranged an initial (by 1-month) and follow-up (by 4-month) PCP
appointment. The CM also taught behavioral strategies to manage ADHD with caregivers
(eg, homework structure, simple instructions) and ADHD “survival skills” with children (eg,
taking notes) in 3 to 4 sessions.

EUC—Families received a referral to a mental health provider who was known to the CM,
located in the area, accepted the child’s insurance, and had experience with children. Thus,
children in EUC could receive services for ADHD from their PCP and/or a community
mental health provider.

Assessment Procedures

Two bachelor’s-level research associates who were unaware of the child’s treatment
condition administered assessments. Assessments were done at baseline (0), 6, 12, and 18
months. A CM who was uninvolved with the practice reviewed and coded the details of any
medication-related procedures from each participant’s medical record after the acute
treatment period ended. Of the 206 children, 188 (91%) completed the 6-month, 185 (90%)
completed the 12-month, and 176 (85%) completed the 18-month assessments. Completion
rates did not differ significantly by condition at 6-month (95% in DOCC vs 88% in EUC; P
=.07), 12-month (93% in DOCC vs 87% in EUC; P =.14), or 18-month (89% in DOCC vs
82% in EUC; P =.16) assessments.

Assessment Measures

Clinical Effectiveness Outcomes—Parents completed the VADPRS36:37 to measure
child symptom severity on 2 scales derived from 18 ADHD items and 8 ODD items. ADHD
and ODD items are rated on 4-point scales ranging from never (0) to very often (3). A total
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for each scale score is derived by summing the component item scores. The ADHD total
score has a clinical cutoff of 18 or higher. Cases at or above the cutoff for ADHD at baseline
(197/206 = 96%) were coded at later time points (6, 12, 18) for ADHD remission (1 = yes, 0
=no). The VADPRS was also collected in DOCC during medication treatment to monitor
and modify the treatment regimen. The Vanderbilt ADHD Diagnostic Teacher Rating
Scale36:38 was also collected as part of the DOCC condition at both baseline and during
medication treatment (see below). This version includes a combined oppositional/conduct
factor.

Parents reported their children’s health quality of life using the PedsQL measure. This
measure includes 23 items rated on 5-point scales reflecting a child’s level of functional
difficulties (0 = never; 4 = almost always). A “total mean” score is derived by taking the
average of 4 mean quality of life scores (higher = better) from subsections concerning
physical, emotional, social, and school functioning.

Parents were interviewed using the Individualized Goal Attainment Ratings (IGAR) form to
identify treatment goals for up to 4 primary individualized prob- lems.3% At pretreatment,
each problem was described narratively and then the specific frequency or intensity of the
problem was specified. Next, specific behavioral anchors were obtained to define the level of
improvement on each goal that would reflect goal resolution or achievement. Once these
endpoints were operationalized, behavioral anchors for 3 intermediate levels of progress
were specified, yielding a total of 5 levels of goal improvement (eg, 1 = pretreatment
severity/no goal improvement, 3 = modest improvement; 5 = expected/acceptable level of
improvement). All goals were also coded into a specific content area (eg, ADHD, ODD).
During later assessments (6, 12, 18), parents were asked to rate the level of improvement for
each goal. Mean scores for each content area were then derived from all content-related
goals.

The Clinical Global Impression-Improvement scale (CGI-1)40 was completed by an
independent evaluator to assess overall level of functional improvement at 6- and 12-month
assessment using a 7-point scale (1 = very much improved, 2 = much improved, 3 =
minimally improved, 4 = no change, 5 = minimally worse, 6 = much worse, 7 = very much
worse).4041 The evaluator is instructed to rate total improvement in overall illness or
dysfunction since baseline. Treatment responders are classified as those with an
improvement rating of a 1 or 2. The CGI-I score had high interrater agreement (r = 0.92, P
<.001).

Processes of Care During Acute Study Treatment

The CMs recorded the following elements of services documented in the medical record
during the acute study treatment period (ie, within 6 months of baseline): (1) Did the child
receive any services from the PCP or other staff? (2) Did the child receive any services for
ADHD from the PCP or other staff? (3) Was a medication prescribed for ADHD by the PCP
or other practice staff? (4) If a medication was prescribed, what was the name, dose, and
administration schedule of the medication? (5) Was there medication titration (a change in
the total daily dose of medication)? (6) Was there a switch of medication (a change of active
ingredient, such as methylphenidate to amphetamine salt)? (7) Was there evidence of any
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concurrent medication (the use of 2 or more medications with different action mechanisms,
such as methylphenidate and atomoxetine)? (8) If medication was prescribed, did the child
have at least one office visit with the PCP or other practice staff within the first month
following prescription? (9) If medication was prescribed, did the child have at least one
additional office visit with the PCP or other practice staff within the first 4 months following
prescription? (10) Was medication prescribed for any other mental or behavioral health
problem by the PCP or other practice staff? In the DOCC condition only, we also recorded
the number of completed parent and teacher Vanderbilt forms, and parent-completed side
effects forms obtained by the CM, including the ADHD scores on these measures.

Parent-Reported Medication Use—The VADPRS includes a question asking if the
child received any medication during the past 6 months. For comparison purposes with the
medical chart review, we used this VADPRS medication item. We also used this item to
represent medication use at 12 and 18 months.

Medication Use Over Time—Medication use documented during acute treatment
(medical record at month 6) and at the 12- and 18-month assessment (parent report) were
aggregated to code the continuity of medication use over time. Cases with complete data (n
= 159) were coded in 2 different ways. A “pure” coding system included 4 groups: no
medication use at all (n = 44; 31.4%), medication use during the acute study treatment
period but not afterward (n = 12; 8.6%), no medication use during the acute study treatment
period but consistent medication use after (n = 13; 9.3%), medication use consistently during
the study (n = 71; 50.7%), and 19 additional cases omitted due to inconsistencies in
medication use during the 2 maintenance assessments (12 and 18 month). Alternatively, a
“broad” coding system included those 19 cases in either an expanded group with medication
use during the acute study treatment period but less than 2 of the maintenance assessments
(11 additional cases for a total of n = 23) or an expanded group with no medication use
during the acute study treatment period but at least some medication use after (8 additional
cases for a total of n = 21).

Data Analysis

Analyses were done using Statistical Package for the Social Sciences (SPSS; version 24) and
Hierarchical Linear Models (HLM; version 7).4243 We first examined DOCC and EUC
participants at baseline to assess the balance across experimental groups. Medication care
processes in DOCC and EUC conditions were compared using ¢tests for dimensional
variables and Xz tests for categorical variables (ie, without nesting by practices) since there
were no significant within-group practice differences on any process variables within each
condition.

To conduct longitudinal analyses for outcomes with baseline through follow-up data, we
used a piecewise growth curve modeling approach** with an intercept representing baseline
levels of functioning and 2 linear slope factors representing change over time. Preliminary
intraclass correlation coefficient (ICC) analyses revealed minimal (ie, <2%) variance in
outcomes accounted for by higher level nesting, so these models were 2-level with time
nested within families. We used full maximum likelihood estimate.
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The level-1 equations for the unconditional models were Y3 = mg;+ 1ty {response) +
1tp{(maintenance) + ¢4, where Yy is the observed outcome score at time #for participant /.
The “response” slope is the change from baseline through posttreatment. The “maintenance”
slope is the change over any 6 months of the follow-up. Condition was later entered as a
level-2 variable (referred to as the “Simple Conditional Model™). The response coefficient
for condition shows the change in outcome from baseline to posttreatment due to condition.
The maintenance coefficient shows the change for each 6-month period after acute treatment
due to condition.

To examine medication use and its interaction with condition, medication was entered into a
separate set of models as a level-2 predictor along with condition and their interaction
(“Complex Conditional Model”).45-47 Condition, medication use, and their interaction were
modeled and tested for both response and maintenance. Point-in-time contrasts at 6 months
were interpreted from the intercept. Point-in-time contrasts at 12 months and at 18 months
were later obtained by recoding time to reset the intercept.

For longitudinal analyses for outcomes with only post-treatment and follow-up data, we
used a linear HLM model with an intercept at 6 months and a single slope over the 3 time
points (6, 12, 18). Preliminary ICC analyses revealed nonminimal variance (up to 19.1%)
embedded within 4 levels of nesting: time within families within PCPs within practices.
Next, we added condition as a level-4 variable predicting both slope and intercept (“Simple
Conditional Model”). Point-in-time contrasts were obtained in the same manner as noted
earlier.

To examine the effects of medication use as well as possible medication use by condition
interaction, models were built incrementally. Medication use was first entered as a level-2
(family) predictor of both slope and intercept into a separate series of longitudinal models
with no level-4 (practice) predictor. This provided main effects of medication use that could
not be derived from models including condition in level-4. Only later was condition added at
level-4 to add C X M of slope, C X M of intercept, main effect of condition on slope, and
main effect of condition on intercept. The results of all models for each outcome were
amalgamated to provide (separately for intercept and slope) main effect of medication use,
main effect of condition, and their interaction. Together, these 6 effects are the “Complex
Conditional Model.”#5-47 As before, point-in-time contrasts at 6 months were taken from
the intercept. Recoding the intercept produced point-in-time contrasts at 12 months and at 18
months.

Medication Use Over Time—Further HLM analyses examined the relationship of
medication use over the entire study with primary outcomes. Condition was not included due
to reduced sample size. The 4 medication groups were represented by dummy codes.
Goodness- of-fit tests from deviance statistics comparing models with and without
medication group served as omnibus tests. Three Vanderbilt measures (ADHD, ODD, and
ADHD remission) and quality of life were examined; IGAR ADHD and IGAR ODD were
not examined due to reduced sample sizes from some families not reporting goals for
specific content areas.
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Results

Baseline Equivalence

Child demographics, child clinical characteristics, child outcomes, and family background
characteristics were examined at baseline for differences by condition (see Table 1). There
were no significant differences for any of the 15 tested comparisons except that more parents
in DOCC (vs EUC) had completed some college education (84.8% vs 70.5%; P =.01).

Processes of Care During the 6 Months of Acute Treatment

DOCC Versus EUC Effects—Table 2 presents the results for the chart review that
documented the types of services received and medications prescribed by the PCP or other
practice staff during acute treatment. DOCC (vs EUC) had significantly higher rates of
receiving any service. DOCC also had higher rates of specific services to address the child’s
ADHD and any medication prescribed for ADHD. There was a high level of agreement
between this medication use variable (chart review) and the parent-reported Vanderbilt item
reflecting any medication use at 6 months (x=0.83, P <.001).

Nearly 98% of those who received medication for ADHD were prescribed a stimulant. The
most common medications (stimulants or otherwise) used in DOCC and EUC at any point
during treatment were methylphenidate (82%, 74%), amphetamine salt (11%, 12%), and
atomoxetine (4%, 0%), respectively. There were no significant differences in the specific
medications used in the 2 conditions and in the proportion of cases who switched from
stimulant to nonstimulant (or vice versa).

For those participants who received medication for ADHD (n = 119), chart review showed a
significantly higher rate of dose titration in DOCC than EUC. The mean number of dose
changes was 1.49 + 1.3 in DOCC, and 0.98 = 1.2 in EUC (P = .04). Other medication
prescription patterns (ie, availability of adherence information, switch to a new ADHD
medication, concurrent use of ADHD medications) did not differ significantly between
conditions. Rates of having any type of follow-up visit within 1 month or within 4 months of
starting medication also did not differ between conditions. Finally, the mean number of days
that medication was taken was 120.2 for DOCC (SD = 55.0; range = 1-185) and 128.8 for
EUC (SD =56.1; range = 11-185). This reflects a mean of 66% and 70% of the 6-month
time period (P =.51). There were no differences in medication being prescribed for other
mental health problems. All children who received medication had been diagnosed with
ADHD.

DOCC Condition Only—A majority of cases (54/100 = 54%) had teacher Vanderbilt
forms completed within approximately 1 month of enrollment to constitute a baseline in
keeping with standard practice for teacher- reported behavioral ratings. These baseline
teacher reports had a mean of 29.0 (SD = 11.3) with 46 of 54 (85.2%) above the clinical
cutoff for ADHD (>18).

After baseline, a total of 228 parent and 135 teacher Vanderbilt forms were completed to
monitor DOCC treatment. We computed the percentage of children who had at least 1
nonbaseline parent (79/100, 79%) and at least 1 nonbaseline teacher (48/100, 48%) rating
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scale. A total of 70% and 60% of these patients had more than 1 nonbaseline parent and
teacher form, respectively. Averaged across all nonbaseline forms completed during
treatment for each case, the mean ADHD scale (and SD) for the parent Vanderbilt forms was
22.4 (SD = 8.8). For teacher Vanderbilt forms, the mean was 23.5 (SD = 10.5).

In terms of side effects, 64 of 79 cases (81%) with parent-reported Vanderbilt data during
treatment also had at least 1 parent-reported side effects rating form; 80% had 2 or more
forms. The mean number of completed side effects forms was 2.6 (SD = 1.2; range = 1-6).
The mean number of side effects reported across all available forms was 2.6 (SD = 1.6;
range = 0-7). Only 4 of 64 cases (6.3%) with side effects rating forms reported no side
effects of any kind. The most common side effects reported were appetite change (68.8%),
irritability (67.2%), and trouble sleeping (53.1%). The rates for other side effects varied
widely (4.7% to 43.8%).

Clinical Outcomes Over Time

Simple Conditional Models—Initial analyses were run in HLM models that included
only treatment condition as a predictor of outcome. Table 3 (panel A) shows the results for
outcomes with baseline through follow-up data. The acute effect of condition was also
examined in the “response” component of the piecewise HLM simple conditional models.
DOCC (vs EUC) showed greater improvements in ADHD and ODD symptom severity, and
quality of life from baseline to 6-month (ie, the response slope) that were then maintained
from 6- to 18-month assessments (ie, the maintenance slope was not significantly different
from 0). Point-in-time contrasts showed that DOCC cases showed significant improvement
in ODD symptoms and quality of life at 12 months and at 18 months; DOCC cases only
tended to show improved ADHD symptoms at both time points.

Table 3 (panel B) shows the results for the outcomes with post-treatment and follow-up data
that reflect achievement of treatment goals or clinical response. Condition did not
significantly predict the slope over all 3 time points for any of the 4 outcomes. However,
point- in-time contrasts showed that DOCC (vs EUC) at 6 months and at 12 months had
significantly greater achievement in individualized ADHD and ODD goals, and at 6 months,
only in overall treatment response. The increase in the ADHD remission rate for DOCC (vs
EUC) only approached significance at 6 months.

Complex Conditional Models—Additional analyses used HLM models to examine the
main effects of condition and medication use as well as their interaction. Medication use
data were available for 119 cases that were medicated during acute treatment and 76 cases
that were not. Table 4 (Panel A) presents the results for those outcomes with baseline
through follow-up data. ADHD symptom severity decreased significantly more during
treatment for cases receiving medication (vs not). During later time points, this difference
was significantly affected by a condition by medication use interaction in the maintenance
slope whereby DOCC cases that used medication did not fully maintain earlier gains (see
Figure 2, Part A). In this model, there were no significant effects or interactions during
response or maintenance for ODD symptom severity. The coefficient for the effect of
condition on the response slope for ODD symptom severity (—2.04) is slightly larger than the
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same coefficient in the simple conditional models (-=1.79), but it is no longer significant (P
=.11) in the complex conditional model due to including the additional (and nonsignificant)
medication use and interaction parameters. Quality of life increased significantly more
during treatment for cases receiving medication (vs not), and this difference was maintained
during later time points. Medication use was associated with significantly higher quality of
life for point-in-time contrasts at 12 months and 18 months. The DOCC (vs EUC) condition
was also associated with higher quality of life at 12 months and 18 months, despite a
nonsignificant response slope for condition. This seeming incongruity is explained by a
trend (P = .06) condition by medication use interaction effect in the maintenance slope (see
Figure 2, Part B) that is very similar in nature to the one seen with the ADHD symptom
severity score.

Table 4 (panel B) shows the results for those outcomes with post-treatment and follow-up
data that reflect achievement of treatment goals or clinical response. There were no
significant differences in overall slope for the main effect of condition or medication use, or
their interaction for any of the 4 outcomes, though the effect of medication use approached
significance. Individualized ADHD goals were significantly improved for DOCC (vs EUC)
in point-in-time contrasts at 6 months and at 12 months, but the difference for medication
use only approached significance at 6 months. Individualized ODD goals were significantly
improved for DOCC (vs EUC) at 12 months, but not for medication use. Overall treatment
response was not significantly different for condition or medication use at any time point.
Receiving medication for ADHD (vs not) was significantly related to higher ADHD
remission rates at 6 months.

Medication Use Over Time—HLM analyses were run to predict primary outcomes at 18
months by the 4 medication continuity groups without the inclusion of condition in the
models due to reduced sample size. Because results were equivalent using the “pure” codes
and the “broad” codes, we reported only the “pure” codes. The omnibus test for the ADHD
symptom severity scale was P <.01. In terms of specific follow-up group comparisons that
were significant, cases receiving medication during acute treatment only (P < .01) or
consistently over time (p <.01) had significantly lower ADHD scale scores than those who
did not receive any medication. The omnibus test for quality of life was P <.01. In terms of
specific group comparisons that were significant, cases with consistent use of medication
over time were significantly higher than cases who did not receive any medication (P = .04)
and cases receiving medication only after acute treatment (P = .04); cases that received
medication during treatment but not afterward were significantly higher than cases receiving
medication only after acute treatment (P < .01). The 4 groups did not differ in ODD
symptom severity ratings or ADHD remission rates.

Relationship of Stratification Variables to Outcomes—Analyses revealing
significant condition differences were rerun to examine the relationship of each outcome to
the 2 stratification variables. Each variable was run in separate complex conditional models
using outcomes resulting in significant results with simple conditional models. There were
no significant interaction effects between condition and either stratification variable, and
there were no significant main effects for either stratification variable.
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Discussion

We evaluated a simplified collaborative care model for children with modest behavior
problems (DOCC) that included a care management regimen to target their comorbid
ADHD. For the 206 (64.2%) children who met diagnostic criteria for ADHD, DOCC
included psychosocial skills training and medication management showed improvements on
some care process and outcome measures relative to EUC. Some acute improvements were
maintained through 1-year follow-up. Medication continuity across time was associated with
some gains in long-term ADHD outcomes and quality of life. These findings are discussed
in the context of the broader primary care literature, the study’s limitations, and suggestions
for enhancing the impact of collaborative care models.

After the 6-month intervention, medical chart reviews showed higher rates of PCP-delivered
ADHD services, medication prescriptions for ADHD, and medication titration in DOCC (vs
EUC). PCPs were very responsive to the 1-hour training by meeting with families to provide
psychoeducation and engaging in shared decision-making about a possible medication trial,
which led 76% of parents in DOCC to choose this option. Our DOCC titration rate for
medication (76%) is not only significantly higher than for EUC but also parallels the rate for
an enhanced collaborative model (72%)2” and is somewhat higher than rates found in a
collaborative consultation program (68%)23 and routine practice (63%).20 However, there
were no condition differences in other medication parameters (eg, any adherence
information recorded, a 1- or 4-month follow-up visit). Notably, more than one half and two
thirds of cases that received medication had a visit by 1 or 4 months, respectively. One of the
challenges to documenting these visits in DOCC was that families who attended
psychosocial visits could convey information about the child’s medication use to the CM
without being scheduled for a formal PCP visit. Furthermore, collection of parent and
teacher Vanderbilt scales to monitor treatment response was variable, as has been noted in
other large-scale studies.19:23.25

In terms of the simple conditional models, DOCC (vs EUC) cases showed a greater
reduction in ADHD symptoms, more improvement in individualized ADHD-related
treatment goals, and a trend toward a higher rate of ADHD remission. These findings add to
the large body of evidence documenting significant improvements in parent- and teacher-
reported ADHD symptoms after comprehensive training or quality improvement programs
for children with ADHD in community pediatric practices.19:20:23-27 |n addition, DOCC
cases showed a greater improvement in ODD symptoms and individualized ODD treatment
targets, better quality of life, and greater overall functional improvement. Such gains in
comorbid clinical symptoms and healthier functioning are worth noting given that broader
clinical improvements are not always found and may vary based on the level of exposure to
other psychosocial inter- ventions.2425 In DOCC, virtually all caregivers and children
received at least some psychosocial intervention.

These simple models also documented some benefits for DOCC (vs EUC) at 12 and 18
months (ie, 6 and 12 months after intervention, respectively). DOCC showed greater
improvement in individualized goals related to both ADHD and ODD, ODD symptom
severity, and quality of life at 12 months. Furthermore, the latter 2 improvements were also
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found at 18 months. Such follow-up improvements in multiple clinical and quality of life
domains provide some support for the maintenance of the broad benefits of DOCC.

In our complex conditional models, the main effects of DOCC were no longer apparent in
terms of initial response, but it was associated with greater improvement in individualized
ADHD targets at 6 months. At follow-up, DOCC cases showed better quality of life at 12
and 18 months, and greater improvements in individualized ADHD and ODD targets at 12
months. In contrast, medication use had a significant effect on ADHD symptom reduction
and quality of life in terms of initial response, and on ADHD remission rate after treatment.
Medication use also was associated with greater ADHD symptom improvement and quality
of life at both 12- and 18-month follow-ups. There were few significant condition X
medication interactions, suggesting that condition and medication generally had separate
effects across outcomes. DOCC and medication use seemed to have greater effects on
individualized targets and ADHD symptoms or remission, respectively, whereas both were
related to enhanced quality of life.

At the same time, there were few improvements on key outcomes at follow-up (eg, ADHD
remission). Such results are similar to those of the Multimodality Treatment of ADHD study
(MTA),® which found that when interventions were not maintained, the initial results
disappeared by 16 months. The results from the MTA and this study emphasize the
importance of maintaining care for children with ADHD since efficacious acute treatments
are not curative and the long-term outcomes show continued problems and a lack of
sustained treatment.1048 Qur findings showing the superiority of receiving consistent
medication across the acute and follow-up periods relative to some of the other medication
use subgroups is consistent with that observation. Of course, other strategies such as
physician-parent shared decision-making during treatment planning and the use of other
educational and medication support strategies may facilitate the use and maintenance of
medication for ADHD.28

The limitations of this study should be noted. First, efficient and timely collection of teacher
rating scales was not possible, so our outcomes are based on parent reports as reported in
some other studies.?44% And, we were only modestly successful in collecting teacher and
parent Vanderbilt scales to monitor medication response, also noted by other researchers.
20.25 The use of a web-based portal for data collection and intervention for ADHD (eg,
MyADHDportal. com) is a notable advance in the collection of parent and teacher outcomes.
50 Furthermore, comprehensive chart reviews could not be conducted for those participants
in EUC who received medication or therapy outside of their pediatrician’s office. Although
the study sought to obtain treatment summary report data from outside providers, only 45%
(48/106) returned these forms in EUC whereas 100% were completed by the CMs in DOCC,
which precluded any group comparisons on specialty care services (eg, use of medication,
dose of treatment). It is also worth noting that the comparison condition (EUC) was not
treatment as usual (TAU) as it augmented their usual care (eg, PCPs and parents received
assessment summaries, families received facilitated referrals to local providers). This design
feature was required by the practices to enhance acceptability, but it likely made for a very
conservative test of the benefits of DOCC.
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The use of collaborative or integrated models in primary care employing embedded
behavioral health providers has been recommended and reported since 1980.%1 These
models have been applied to an array of conditions and incorporated a range of providers
(nurses, social workers, psychologists). Despite the added benefits of these collaborative
models, provider availability and cost has limited their implementation in pediatric primary
care. This study’s use of master’s level CMs should reduce the cost of implementing a
collaborative model in pediatric primary care; indeed, some cost analysis data from this trial
support this claim.>2 Since care coordination has been shown to improve clinical outcomes
of other chronic illnesses in pediatric primary care,? care management can be adapted and
cross-trained to facilitate implementation of evidence-based guidelines to address a full
range of pediatric behavioral health patient problems.
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95 completed 6-month
follow-up visit

Figure 1.
Flow of participants in the intervention trial.
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Hierarchical linear models (HLM) estimations of condition by medication status interactions

in maintenance phase for Vanderbilt Total ADHD raw scale scores [Part A] or Pediatric
Quailty of Life total scale scores [Part B].
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