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ABSTRACT
UTILIZATION OF BEHAVIORAL HEALTH WITHIN A PATIENT-CENTERED
MEDICAL HOME MODEL FOR CHILDHOOD ATTENTION-
DEFICIT/HYPERACTIVITY DISORDER (ADHD)

Jocelyn Gomez
University of Houston-Clear Lake, 2022

Dissertation Co-Chair: Ryan J. Marek, PhD
Dissertation Co-Chair: Sara R. Elkins, PhD

Attention-deficit hyperactivity disorder (ADHD) is one of the most common pediatric
referrals in primary care. Standard of care treatment for ADHD includes stimulant
medication, behavioral therapy, and school interventions. However, traditional
biomedical primary care settings often fall short in providing these services in a single
setting. Instead, patients have to seek services from many providers throughout the
community. Health disparities including race/ethnicity and gender are associated with
limited access to primary care and behavioral health services for children with ADHD.
The Patient-Centered Medical Home (PCMH) model could help underserved
communities receive access to ADHD treatment. In this model, primary care physicians
work collaboratively with behavioral health specialists to provide services. This study

investigated ethnic and gender differences in behavioral health services as measured by
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the total number of outpatient visits with primary care providers, psychiatrists,
psychologists, and master’s-level behavioral health specialists at a PCMH setting versus a
traditional healthcare setting (comparison group). This study also investigated the
likelihood of receiving ADHD medication management under a PCMH model compared
to a traditional healthcare model, after controlling for gender and ethnicity. Data for this
study was derived from an existing Medicaid database of patients seeking behavioral
health services. A total of 2,724 cases were analyzed; 1,362 from PCMH and 1,362 from
traditional fee-for-service clinics in the community. Results from this study suggest the
number of encounters with behavioral health increases when psychology is integrated
within primary care as opposed to a traditional setting. There was a main effect with
regard to ethnicity, suggesting that those who identify as White have more encounters
than Hispanic and African Americans, regardless of setting. There was also a statistically
significant interaction with ethnicity and type of provider seen suggesting that the type of
provider is influenced by a family’s ethnicity. Finally, the likelihood of patients receiving
medication was 37.6% greater at a PCMH setting than traditional setting. The current
findings suggest having psychology integrated in primary care increases access to an
interdisciplinary treatment plan for ADHD. Future studies should investigate the barriers
African American and Hispanic families encounter that affect the number of completed

Visits.
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CHAPTER I:
INTRODUCTION

Mental health concerns in childhood are prevalent, with recent research indicating
one in five children or adolescents meet criteria for a behavioral health concern (i.e.,
behavioral, emotional, and neurodevelopmental) and many others may be at risk
(Danielson et al., 2018; Petts et al., 2021). Despite these concerns, many children often
do not receive behavioral health treatment due to barriers including access to clinic
appointments, cost of services, and mental health stigma (Chakawa et al., 2020; Petts et
al., 2021). Further, marginalized groups including children from lower-socioeconomic
status, racial/ethnic minorities, and families with English as a second language or limited
English proficiency are at higher risk for encountering barriers (Chakawa et al., 2020;
Irvin et al., 2018). There is a need to identify behavioral health concerns early and reduce
barriers to receiving care.

Families often make first contact with primary care physicians (PCPs) when there
are behavioral concerns for their children (Chakawa et al, 2020; Danielson et al., 2018).
This uniquely positions PCPs to identify early needs of children and make referrals to
appropriate providers. One of the most common pediatric behavioral concerns in primary
care is ADHD (Shahidullah et al., 2018). The increased need in the diagnosis, treatment,
and management of ADHD symptoms has led the American Academy of Pediatrics
(AAP, 2019) to create guidelines to support PCPs. However, research has indicated PCPs
have difficulty following guidelines for ADHD treatment due to not having enough time
to complete these tasks. The amount of time PCPs spend with their patients is limited,
and thus, it is difficult to obtain rating scales and monitor treatment outcome,

communicate with other providers, and place outside referrals to appropriate mental



health providers (Epstein et al., 2010; Power et al., 2014). One way to address this issue
is by incorporating behavioral health within primary care settings.

There has been a shift in improving primary care settings through the
development of the patient-centered medical home model. In this primary care model,
there are increased opportunities for collaboration across disciplines including behavioral
health providers. Prior research has indicated integrated behavioral health increases
access to mental health care for youth at risk for a variety of internalizing and
externalizing outcomes (Asarnow et al., 2015). Integrated care supports PCPs in more
readily identifying and co-managing behavioral health concerns in clinic including
medication management (Asarnow, 2016; Burkhart et al., 2020). However, the methods
of integrating behavioral health care into primary care settings vary, and there is limited
research comparing integrated models and traditional models of care in primary care
settings. Thus, this study aimed to compare a traditional — fee for service — model of
healthcare and a patient-centered medical home model (PCMH) for the management of
childhood ADHD. This study also investigated gender and ethnic group differences in the

type of services received within a PCMH and traditional model.



CHAPTER II:
REVIEW OF LITERATURE

The following literature review provides a detailed overview of ADHD including
diagnosis, etiology, prevalence, and outcomes within child and adolescent populations.
Next, the review details the evidence-based treatments indicated for ADHD in pediatric
populations. Additionally, the review examines current systems of pediatric primary care
for managing symptoms of ADHD, specifically in the context of adhering to established
treatment guidelines. This literature will introduce the advantages of the patient-centered
medical home in management of childhood ADHD. Finally, the review details health
disparities within access to ADHD treatment based on racial/ethnic and gender
demographics.

Diagnosis

Attention-deficit/hyperactivity disorder (ADHD) is one of the most prevalent
neurodevelopmental disorders outlined in the Diagnostic and Statistical Manual for
Mental Disorders — 5™ Edition (DSM-5) (American Psychiatric Association, 2013).
ADHD is characterized by excessive levels of inattention, hyperactivity, and/or
impulsivity. Behaviorally, inattention can be observed when the individual is wandering
off task, not listening when spoken to, not completing tasks (e.g., chores), or is seemingly
disorganized (e.g., losing materials). Additionally, the individual is forgetful in daily
activities and avoids engaging in nonpreferred activities that require sustained attention
(e.g., homework). Deficits in attention can be assessed with measures focused on
executive functioning, across the domains of working memory, shifting attention,
organization skills, and concept formation. Individuals diagnosed with ADHD often
perform poorly on these assessments due to their impairments in memory, attention, and

processing speed. Hyperactivity/impulsivity is defined as excessive fidgeting, such as a



child having difficulty remaining in their seat in the classroom. Further, a child with
ADHD may have difficulty inhibiting automatic responses such as talking and
interrupting others, difficulty with turn-taking, and difficulty thinking through
consequences of behavior before acting. Symptoms of ADHD are due to deficits in
inattention and/or inhibitory control and not a result of defiance or difficulty
understanding the material (e.g., a child refusing to complete homework because they
cannot focus compared to a child refusing to complete homework because they do not
want to) (Barkley, 2015).

To meet criteria for ADHD, symptoms of inattention and/or
hyperactivity/impulsivity must be present for at least six months before the age of 12 and
occur across two or more settings (e.g., school, home, interpersonal relationships, or other
activities). There are three different types of ADHD presentations. Diagnosis of ADHD,
Combined Type occurs when six or more symptoms of inattention and six symptoms of
hyperactivity/impulsivity are met. Diagnosis of ADHD, Predominantly Inattentive Type
occurs when six symptoms of inattention are met and the individual displays fewer than
six symptoms of hyperactivity/impulsivity. Finally, diagnosis of ADHD, Predominantly
Hyperactive/Impulsive Type occurs when only six or more symptoms of
hyperactivity/impulsivity are met (American Psychiatric Association, 2013).

Etiology
There is an accumulating body of evidence that suggests genetic, neurological,
and environmental factors contribute to ADHD (Barkley, 2015). For example, family
studies have implied that parents diagnosed with ADHD were two to eight times more
likely to have children with ADHD (Biederman et al., 1990; Biederman et al., 1992).
Additionally, fathers diagnosed with ADHD were more likely to pass down these genetic

traits to their children (Macek et al., 2012). As such, siblings are at a higher risk of being



diagnosed with ADHD if one sibling has been diagnosed previously (Faraone et al.,
1992; Levy & Hay, 2001). Finally, adoption studies have demonstrated no increased risk
of ADHD in the parents of adopted children with ADHD, which further supports the
genetic contribution to ADHD (Sprich et al., 2000). Twin studies suggest that heritability
accounts for up to 75% of the variability in ADHD symptoms (Nikolas & Burt, 2010).
Notably, monozygotic twins demonstrate higher agreement with regards to inattention
and hyperactivity symptoms than dizygotic twins (Bradley & Golden, 2001). Research
suggests ADHD is more likely to be present in monozygotic twins than dizygotic twins
(Bradley & Golden, 2001).

Although the results from twin and adoption studies suggest a large heritability of
ADHD (Gilger et al.,1992; Nikolas & Burt, 2010; Stevenson, 1994), recent studies have
focused on the epigenetic effects of ADHD (Nigg & Barkley, 2014; Nigg, et al., 2010).
Studies focused on epigenetic effects of ADHD report interactions between psychosocial
distress and genotypes in predicting ADHD (Nigg & Barkley, 2014). Environmental
effects such as low birth weight, maternal stress, parenting, and pollution are associated
with dopamine transporter and serotonin transporter levels in individuals diagnosed with
ADHD (Nikolas & Burt, 2010). Nonetheless, further research is needed in this area. For
example, a particular interest in the field is to determine if specific psychosocial distress
triggers different components of ADHD (e.g., hyperactivity, inattention) at different time
points in an individual’s development (Nigg et al., 2010). It is hypothesized that early
distress (e.g., perinatal) alters genetic expression to influence hyperactivity and later
distress (e.g., psychosocial factors) influences inattention; however, more research still
needs to be conducted (Mick et al., 2002; Owens & Hinshaw, 2015).

Early neuroimaging studies demonstrated structural brain abnormalities in

individuals diagnosed with ADHD (Castellanos et al., 1996). For example, studies using



magnetic resonance imaging (MRI) indicated that children diagnosed with ADHD had
smaller brain sizes than the control group (Shaw et al., 2011); therefore, it was
hypothesized that smaller brain size was associated with executive function deficits.
Studies using functional magnetic resonance imaging (fMRI) have found differences in
brain activity within the basal ganglia, frontal region, cerebellum, and anterior cingulate,
among other regions (Cubillo & Rubia, 2010; Dussault & Weyandt, 2013; Sidhu et al.,
2012; Sridhar et al., 2017). These regions are responsible for emotion regulation, motor
skills, inhibitory behaviors, and other executive functioning skills which are implicated in
ADHD (Sridhar et al., 2017). White matter connects brain regions together and facilitates
neural communication between the right and left hemisphere (Qui, et al., 2011).
Abnormalities in white matter have been associated with emotion dysregulation and
motor skill problems and have been found in children with ADHD (Qui et al., 2011,
Weyandt, Swentosky, & Gudmundsdottir, 2013).

Neuropsychological studies have also investigated deficits in children with
ADHD (Barkley, 2015). For example, children with ADHD have been observed to have
difficulty with executive function assessments testing working memory, inhibitory,
attentional, and organizational skills (McConaughy et al., 2009; Rajendran et al., 2013;
Weyandt, Willis, Swentosky et al., 2013). By and large, there is significant evidence for
deficits in executive functioning which are mediated by the prefrontal cortex region
(Coolidge et al., 2000). Finally, there is no conclusive evidence for which
neurotransmitters are responsible for deficits in ADHD; however, molecular genetic
studies have suggested dopamine (DA) and norepinephrine (NE) play a vital role in
ADHD (Arnsten, 2009; Tripp & Wickens, 2008). For example, stimulants used to treat
ADHD symptoms target DA reuptake inhibitors and agonists as well as NE reuptake
inhibitors (Spencer et al., 2013; Swanson, et al., 2011; Volkow et al., 2012).



Prevalence

According to the National Health Interview Survey (NHIS) data, it is estimated
that up to 8.8% of children ranging in age from 3 to 17 are diagnosed with ADHD in the
United States (Centers for Disease Control and Prevention [CDC], 2019). Further, boys
are approximately two to three times more likely to be diagnosed with ADHD than girls.
More specifically, the male to female ratio is about four to one for predominantly
hyperactive/impulsive type and two to one for predominantly inattentive type.
Nonetheless, research has implied that girls are likely to be underdiagnosed for
predominantly inattentive type because they are more likely than boys to overcompensate
for their symptoms (Biederman, Petty, Evans et al., 2010). For example, girls were likely
to spend more time studying and completing their assignments (Biederman, Petty,
Monuteaux et al., 2010).

Outcomes

Longitudinal studies suggest childhood ADHD persists into adolescence in about
50-80% of cases and into adulthood in about 35-65% of those cases (Biederman et al.,
2006; Eme, 2017; Owens et al. 2015). Persistent cases with greater impairment during
follow-up studies were more likely to be associated with initial higher
hyperactive/impulsive symptoms than inattentive symptoms (Biederman, Petty, Evans, et
al., 2010).

There are several outcomes associated with lifetime ADHD. For example,
outcomes associated with hyperactivity/impulsivity symptoms include antisocial
behavior, substance use, accidental injuries, and other risky behaviors, whereas outcomes
associated with inattentive symptoms include academic difficulties, and social skill
problems (Jensen et al., 2001; Lahey et al., 2016; Newcorn et al., 2001). To some extent,

these varied outcomes are also a result of comorbid disorders typically associated with



ADHD. Children diagnosed with ADHD are at an increased risk to develop oppositional
defiant disorder (ODD), conduct disorder (CD), substance use disorder (SUD), specific
learning disability (SLD), anxiety related disorders (ARD), and major depressive disorder
(MDD). Specifically, 40% of children diagnosed with ADHD will eventually be
diagnosed with ODD (Swanson et al., 2008). The development of ODD may increase the
risk of later CD, depression, and anxiety (American Psychiatric Association, 2013).
Childhood ADHD has also been linked to specific academic problems, including failing
grades, referrals to special education, grade retention, high school dropouts, and difficulty
completing higher education (Barkley et al., 2008). Additionally, CDC data from 2019
suggest that almost half of children ages 6-17 diagnosed with ADHD also have a
diagnosis of a specific learning disability. Finally, studies indicate that about one in five
children will develop anxiety, and one in seven will develop depression (Pliszka, 2016).

These difficulties in emotion regulation and disruptive behaviors are likely to
influence interpersonal relationships. In fact, parent-reports demonstrated that children
with ADHD are 10 times more likely to have peer conflicts as compared to children
without ADHD (McQuade & Hoza, 2015). The negative outcomes associated with
persistent ADHD have driven professionals to develop effective treatments for the
management of ADHD symptoms.

Evidence-Based Treatment for Childhood ADHD

Treatment for ADHD symptoms continues to expand; however, the evidence-
based treatments for ADHD are stimulant medications, behavioral interventions (e.g.,
parent training, classroom management, peer intervention, organizational skills training),
and a combination of behavioral and medication treatment (Barkley, 2015). Much of the
earlier research focused on examining the effectiveness of each treatment as its own

intervention (Faraone & Buitelaar, 2010). For example, there are studies demonstrating



the short-term effectiveness of reducing ADHD symptoms by either medication
(Greenhill et al., 2002) or behavioral intervention alone (Patterson & Chamberlain,
1994). Despite demonstrating effectiveness, consolidation of this literature is complicated
because of varied operationalization of “long-term treatment outcome,” type of
medication/behavioral intervention, individual differences that were unaccounted for, and
the setting in which treatment was delivered (Shahidullah, 2015). More recent research
has focused on combining medication and behavioral treatment to address these
limitations (Majewicz-Hefley & Carlson, 2007). Evidence for medication intervention,
behavioral intervention, and their interaction are reviewed below.
Pharmacological Treatment

Stimulant medications [methylphenidate (MPH) and amphetamines (AMP)] are
the most common treatment for ADHD in children (Greenhill et al., 2002). These
medications enhance dopamine and norepinephrine neurotransmission in the central
nervous system (Swanson et al., 2011). By enhancing these neurotransmitters,
inattention, impulsive behavior, and hyperactivity become better controlled (Pliszka,
2007). Indeed, the American Academy of Pediatrics (AAP, 2019) recommends the use of
stimulant medication along with parent-focused behavioral therapy and/or behavioral
classroom intervention as the first line of treatment for children six years and older.
Long-lasting stimulants are preferred because symptom relief can happen for longer
periods of time (e.g., up to 24 hours) as opposed to short acting stimulants that work for
three-to-six hours. Further, children aged six and older are in school and therefore benefit
from medication that can help them focus during an eight-hour day. A three to four-week
trial is recommended because children react to side effects differently and pediatricians
need to monitor this in the initial phase of treatment. Although behavioral interventions

(e.g., parent management, classroom interventions) should be the first line of treatment



for children younger than six years old, the AAP (2019) recommends MPH stimulants if
behavioral interventions do not improve symptoms. MPH has relatively low risk in
children in this age group and can be beneficial in cases where behavioral services are not
available (Evans et al., 2018). Nonetheless, side effects from MPH can occur in pre-
school aged children. For example, sleep and appetite problems as well as social
withdrawal have been observed in preschool age children and can lead to problems
regarding their cognitive development (Greenhill et al., 2006). The literature on stimulant
medication for the treatment of ADHD in children six or older is robust and dates back to
the 1970’s (Kugel et al., 1975). Stimulant safety data and efficacy has expanded from the
initial focus of school-aged children to include preschoolers, adolescents, and adults;
however, fewer studies have investigated stimulant medication efficacy for girls and
ethnic minorities (Adler et al., 2009; Biederman & Spencer, 2008; Kratochvil et al., 2004;
Vaughan & Kratochvil, 2012).

Randomized controlled trials have demonstrated that stimulants are far superior to
placebos in reducing ADHD symptoms (Connor & Steingard, 2004). The National
Institutes of Mental Health funded the Multimodal Treatment Study for ADHD (MTA) to
evaluate treatment effectiveness of stimulant medication, behavioral therapy, and
combination of both treatments. This was a multisite study and multiple follow up studies
were conducted by the MTA Cooperative Group (MTA Cooperative Group, 1999a,
1999b, 2004). These studies found that participants in the medication group and
combined treatment groups yielded the largest reduction in ADHD symptoms when
compared to behavioral interventions and the community treatment group. Of note, up to
67% of the community treatment group reported receiving stimulant medication.
Although most participants in the study received stimulant medication, either from MTA

Cooperative Group or independent community providers, differences emerged between
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the groups. Medication titration appeared to be different between the MTA Cooperative
Group and community providers group with regard to follow-up visits and appointment
adherence. Participants who were provided medication from MTA Cooperative Group,
received longer appointments and were more frequently followed by a provider (eight
visits per year) compared to those in the community group. ADHD improvement was
higher for MTA Cooperative Group participants; therefore, titration and follow-up visits
are now critically important in the AAP (2019) ADHD treatment guidelines.

Meta-analyses have also indicated low to moderate effect sizes for AMP
stimulants when compared to MPH stimulants and statistically significant differences
between both types of stimulants and placebo groups (Crenshaw et al., 1999; Faraone &
Buitelaar, 2010; Majewicz-Hefley & Carlson, 2007). For example, children with ADHD
given AMP stimulant medication demonstrated a reduction of hyperactive symptoms
(Cohen’s d =.72) and aggressive behaviors (Cohen’s d = .61) when compared to those
who received MPH medication (Faraone & Buitelaar, 2010). Although there is a similar
effect in adolescent samples, effect sizes tend to be lower when compared to studies of
children (Faraone & Buitelaar, 2010).

There are clear benefits of these medications in targeting the core symptoms of
ADHD (Connor & Steingard, 2004). The benefits can be observed at one-to-two years
post-treatment; however, studies have indicated stimulants do not produce long-term (i.e.,
two or more years) benefits once medication has been discontinued (Molina et al., 2007,
Swanson et al., 2007). As part of the eight-year MTA study follow-up, Molina et al.
(2007) demonstrated no beneficial effects of stimulant medication were apparent after
treatment was discontinued for any of the symptom subtypes. In fact, Swanson and
colleagues (2007) found that the medication treatment effects in the MTA study appeared

to dissipate completely soon after medication was discontinued. Further, medication has
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not demonstrated effectiveness in addressing many important areas of functional
impairment such as academic, social, and behavioral skills (Pelham & Smith, 2000). Data
also suggests between 20 and 30% of children affected with ADHD may not respond to
stimulant medication and/or may not be able to tolerate associated side effects (e.g., sleep
disturbance, appetite suppression, mood difficulties, exacerbation of comorbid tic
disorders; Schachter et al., 2001).

Nonstimulant medications are also recommended such as Atomoxetine,
Clonidine, and Guanfacine if children have been unresponsive to stimulants or have
significant adverse side effects (AAP, 2019). Although nonstimulant medication is
recommended when stimulant medication fails, the literature on the effectiveness of
nonstimulant medication for ADHD is scarce (Wu et al., 2012). A few studies have found
nonstimulants have been associated with improvements in ADHD symptoms including
hyperactivity, distractibility, and aggression (Vaughan & Kratochvil, (2012). Current
ADHD treatment guidelines have included adjunctive behavioral interventions (e.g.,
parent management therapy, behavioral classroom interventions) to medication to address
these concerns.

Behavioral Interventions: Parent Management Training & Classroom Management

Organizations such as the APA Division of Child and Adolescent Psychology,
National Institute of Mental Health (NIMH), and American Academy of Pediatrics
(AAP) all recommend having behavioral interventions as evidence-based treatment for
ADHD (AAP, 2019). In fact, the AAP suggest behavioral intervention as first line
treatment with adjunct medication, if needed for preschool age children. For school aged
children, medication and behavioral interventions including parent management training
and/or behavioral classroom management should be considered. For adolescents,

medication, behavioral interventions, and an educational plan such as 504 plan or special
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education services are recommended. Behavioral interventions target the externalizing
symptoms associated with ADHD including oppositionality, aggression, hyperactivity,
and conduct problems (Patterson & Chamberlain, 1994). Research recommends
behavioral interventions include skills targeting parents, teachers, and children (Barkley,
2013; Eyberg & Funderburk, 2011; Webster-Stratton, 2006).

There is consensus that ineffective parenting practices including inconsistent
discipline, poor supervision, and harsh parenting practices are predictive of negative
outcomes for children with externalizing problems, including those related to ADHD
(Patterson 1982; Patterson & Chamberlain, 1994); therefore, many of the behavioral
programs incorporate parent management training. Parent management training (PMT) is
presumed to alter child behavior through parenting behaviors such as positive
reinforcement, supervision, and consistent limit-setting, as well as strong parent-child
relationship (Kaminski et al., 2008). Within the context of ADHD, PMT teaches parents
skills to manage disruptive behaviors that arise from underlying executive function and
self-regulation deficits (Drugli et al., 2010; Eyberg et al., 2008). A few of these programs
include Parent-Child Interaction Therapy (Eyberg & Funderburk, 2011; Eyberg et al.,
2014), Defiant Children (Barkley, 2013), Incredible Years (Webster-Stratton, 2006) and
Helping the Noncompliant Child (McMahon & Forehand, 2006). These programs have
been effective in reducing behavioral problems (Shriver & Allen, 2008); however, some
studies report these interventions are not feasible in certain settings due to the length of
treatment (e.g., primary care; Elkin et al., 2017). Brief behavioral interventions have thus
been developed to address this problem. An evidence-based example of brief intervention
is Primary Care Triple P (Sanders, 2008). This program has fewer sessions than

traditional therapy, typically three to six sessions. There is support to suggest a decrease
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in problem behaviors as well as an increase in parenting skills after completing this brief
intervention (Nowak & Heinrichs, 2008; Sanders, 2008).

The skills targeted by all behavioral programs include shaping behavior through
principles of reinforcement and punishment, positive attention and planned ignoring,
learning how to give clear commands, using effective time-out protocols, and utilizing
contingency-based behavioral charts (Kazdin, 2005). Further, programs that include
psychoeducation about parent-child relationship and parent training have demonstrated
positive improvements in ADHD symptoms as well as parent-child interaction and
parenting stress (Heath et al., 2015; Gerdes et al., 2012; Reiff & Stein, 2011). Barkley
(2013) discusses the importance of addressing generalization and barriers early on in
treatment to increase positive outcomes. For example, if parents are having difficulty
implementing skills for a target behavior during the start of treatment, then their self-
efficacy decreases, and it will be difficult to generalize the skills to other problem
behaviors. By identifying barriers and problem solving when problem arise, parents are
able to learn the skills and effectively use them (Barkley, 2013).

Studies utilizing behavioral interventions (e.g., parent management training,
behavioral classroom management) yield moderate to large effect sizes when compared
to waitlist control groups (Cohen’s d = .47 to .70) (Pelham, 2012; Pelham & Fabiano,
2008; Patterson & Chamberlain, 1994; Pelham et al., 1998). Behavioral classroom
management showed small to moderate effect sizes for group-design studies (Cohen’s d =
-.09 to .08) and within-group design and single-subject design studies (Cohen’s d = .06 to
.57) (Evans, et al., 2018). Overall, behavioral interventions have been shown to have
positive outcomes for ADHD (Cohen’s d = .39 to 1.25) (Evans, et al., 2018).

When compared to stimulant medication, the results tend to be equivocal. The

MTA (1999a) study found behavioral interventions to be equivalent to community care
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medication (Cohen’s d = -.01) and MTA medication management was slightly better than
behavioral intervention (Cohen’s d = -0.24). However, other studies have indicated
behavioral interventions to be superior to medication (Cohen’s d = 2.56, Reitman et al.,
2001). It appears medication improves inattention and hyperactivity/impulsivity whereas
behavioral interventions target oppositionality, aggression, and conduct problems. For
this reason, studies have examined the effectiveness in combining medication and
behavioral interventions for the treatment of ADHD.
Combined Treatment: Behavioral Therapy and Medication

Literature on the effectiveness of combining medication and behavioral
intervention has shown increased positive treatment outcomes as compared to using
either treatment alone (Merrill et al., 2016; Pelham et al., 2016). For example, a meta-
analysis demonstrated symptom reduction in a combined stimulant/behavioral
intervention group (Majewicz-Hefley & Carlson, 2007). When compared to medication,
combined treatment reduced inattention (Cohen’s d = 1.97), impulsivity (Cohen’s d =
.91), and hyperactivity (Cohen’s d = 1.27) (Majewicz-Hefley & Carlson, 2007). Another
study assigned children into eight weeks of medication, behavioral intervention, or a
combined treatment (Klein & Abikoff, 1997). The authors found improvement rates in
self-reported parent, teacher, and psychiatrist measures for children who received the
combined treatment. Specifically, rates in this treatment group were in the 90% range as
compared to the other two groups who were in the 50-70% range (Klein & Abikoff,
1997).

Swanson et al. (2001) created a categorial measure to analyze treatment outcomes
from the MTA data based on teacher and parent self-report measures. Results indicated
symptom reduction at 68% for the combination group, 56% for the medication

management group, 34% for the behavioral intervention group, and 25% for the
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community care group. Conner et al. (2001) used composite measures to analyze the
difference between the MTA groups. The authors found a small, but meaningful effect
such that the combination group had better reduction in symptoms of ADHD than the
medication management group (Cohen’s d = .28). Whereas the MTA study yielded
evidence in support of combining medication and behavioral interventions, these
outcomes are short-term. If treatment is discontinued, the benefits of treatment to reduce
ADHD symptoms is the same as community care after two years (Swanson et al., 2008;
Swanson et al., 2001). However, this is not surprising as ADHD is a chronic disorder and
needs to be treated effectively over time (Biederman, Petty, & Evans, et al., 2010).

There is robust evidence to support pharmacological and behavioral interventions
for children diagnosed with ADHD (MTA Cooperative Group, 1999a, 1999b, 2004;
Swanson et al., 2008); however, not all children receive treatment (Cummings et al.,
2017). Psychiatrists, initially, were responsible for prescribing stimulants for ADHD;
however, long wait times to receive treatment meant children were going without
treatment (AAP, 2019). To address this issue, the AAP has encouraged pediatricians to
treat ADHD. Further, pediatricians can follow a child throughout their development and
adjust medication dosage and refer to behavioral interventions (Adler & Alperin, 2015).

Treatment of ADHD in Primary Care

Primary care physicians (PCPs) provide care across the lifespan and address
numerous mental health problems; however, ADHD is one of the most common pediatric
psychiatric disorders PCPs manage (Mark et al., 2009; Mojtabai, 2008). The AAP has set
guidelines for PCPs in how to assess, manage, and treat ADHD within a primary care
setting (AAP, 2019; Connor & Steingard, 2004). Specifically, these guidelines
recommend PCPs initially evaluate ADHD by interviewing their patient and using the

DSM-5 criteria in order to assess impairment, inform additional, standardized measures,
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and rule out any other disorders (e.g., mental, organic) (AAP, 2019). Further, PCPs are
recommended to prescribe stimulant medication as a first-line intervention (depending on
child age) and have routine follow-up appointments with patients diagnosed with ADHD.
It is also recommended that pediatricians refer parents of children with ADHD for
behavioral therapy and referrals for school-based interventions (AAP, 2019).

Despite detailed guidelines regarding how PCPs should manage patients with
ADHD, research has indicated that PCPs do not often follow them (Epstein et al., 2007;
Wolraich et al., 2010). In fact, although one review suggested 81% of pediatricians used
formal criteria to diagnose ADHD, of those pediatricians, only 26% used DSM Criteria.
Further, although evidence-based assessment for ADHD is improving (e.g., assessing
across multiple settings of child functioning), only 67% of pediatricians include teacher
rating forms (Wolraich et al., 2010). This is not surprising given pediatricians often use
their clinical judgement to assess for ADHD rather than parent and teacher informant
rating scales of behavior (Chan et al., 2005). Another study found 33% to 44% of
pediatricians completed follow-up visits after prescribing stimulant medication to patients
with ADHD (Zima et al., 2010). It is likely that training and time are barriers to
implementing these guidelines (Langberg et al., 2009). For example, communicating with
school staff, family, and other medical providers takes time and resources outside of the
primary care setting (Langberg et al., 2009). These visits also do not include a review of
school records, behavioral observations, assess parenting skills to manage behavior, or
analyze data from standardized measures (Moore et al., 2018). Other psychosocial factors
such as family financial stress, recent family changes, comorbid psychiatric disorders,
and academic problems could be influencing symptoms, but are often not effectively

assessed during these visits (Langberg et al., 2009; Moore et al., 2018). Adequately

17



assessing these domains is essential for the development and implementation of
appropriate and effective treatment of ADHD.

Itis likely PCPs will continue to assess and diagnose ADHD given that families
are more likely to seek services from their PCP rather than a mental health professional
(Chan et al., 2005). Further, in some states, PCPs must provide input on school forms in
order for children with ADHD to receive specialized school supports under IDEA
(Individuals with Disabilities Education Act) (Schutte et al., 2017). For example, per the
Texas Education Code (2001), a physician's input is required as part of the school
evaluation process for determining Other Health Impairment eligibility due to ADHD. In
addition, schools and parents often seek ADHD assessments from physicians as part of
accessing Section 504 accommodations for students with ADHD. Thus, in some states it
will be highly important for PCPs to be knowledgeable in assessing for ADHD. Having a
behavioral health integrated model could help address the challenges associated with
assessing ADHD in children within primary care settings (Moore et al., 2018). By having
collaborative and interdisciplinary care for ADHD in primary care settings, children will
be able to receive medication, behavioral interventions, and recommendations for school-
based interventions (Mark et al., 2009; Mojtabai, 2008; Moore et al., 2018; Shahidullah,
et al., 2018). Indeed, when a behavioral health consultant is included in the treatment plan
of ADHD, PCPs are more likely to follow AAP guidelines. Further, parent satisfaction
and adherence to treatment also increase when consultation with a behavioral health is
included (Epstein et al., 2007).

Patient-Centered Medical Home

The majority of childhood disruptive behaviors are seen within primary care

settings (Auxier, et al., 2013; Campo, et al., 2018; Robinson & Reiter, 2016). Traditional

settings, such as outpatient therapy or pediatric offices, are more likely to deliver services
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in a fragmented and uncoordinated way and patients have reported feeling dissatisfied
with elements of their care (Enthoven, 2009). For instance, many patients have long wait
periods before being able to see their PCP. If the presenting problems are outside of the
scope of their provider, they are referred out to another provider, typically outside of the
facility. Further, it is the patient’s responsibility to find/determine the appropriate
insurance coverage for their referral. The delivery of services is organized in an
individual fashion rather than coordinating services or communicating with other
providers (Robinson & Reiter, 2016). Communication among the patients’ diverse
providers is very limited or scarce (Epstein et al., 2007; Enthoven, 2009), which is
problematic as a multidisciplinary unified treatment plan has not been developed (Auxier
etal., 2013). Instead, patients are required to adhere to individual treatment plans from
each provider, making it more difficult to manage care or integrate conflicting advice
(Epstein et al., 2007).

The need to provide services for a broad range of problems has led primary care
practices to integrate behavioral health services (Robinson & Reiter, 2016). In 2004, the
American Academy of Family Physicians (AAFP) released the Future of Family
Medicine report describing changes from a traditional model of family medicine into a
new model that would enhance patients’ access to care in a personal medical home
(Robinson & Reiter, 2016). The AAFP envisioned care as preventative, collaborative,
comprehensive, and patient-centered. In 2006, the American College of Physicians
(ACP) highlighted the need for a medical home of patient care. Specifically, an advanced
medical home would provide care longitudinally to patients and would focus on
integrating services across medical, social, and psychological domains (Auxier et al.,
2013). In that same year, the technology company IBM joined forces with other national

employers to help create the Patient-Centered Primary Care Collaborative (PCPCC,
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2011). The goal of PCPCC was to reach out to AAFP, ACP, and other primary care
groups in order to facilitate better physician-patient relationships and create a more
efficient model of primary care (Robinson & Reiter, 2016). The PCPCC created an open
forum to discuss primary care in the country and find solutions to the current health care
system. This led to the development of the Patient-Centered Medical Home (PCMH)
model. Finally, the Patient Protection and Affordable Care Act (PPACA) further
established the PCMH as the model for primary care (Goodson, 2010). The PCMH model
includes multiple providers providing primary care and behavioral health services.

There are seven principles within the PCMH model including: 1) a strong
physician-patient relationship in which the physician provides comprehensive and
continuous care; 2) the physician leads an interdisciplinary team responsible for ongoing
care of the patient; 3) a physician is responsible for providing acute or chronic care for all
of the patient’s needs or appropriately referring care to other qualified professionals
within the same facility; 4) care is coordinated or integrated between the health care
system and patient’s community by securely communicating patient’s health care
information to ensure appropriate care; 5) safe and quality care is provided through
evidence-based treatment; 6) access to care is expanded by assessing the needs of patients
during well-child visits; 7) and cost of services are determined by the care provided from
physicians (Goodson, 2010). PCMH is assessed and recognized by the National
Committee for Quality Assurance (NCQA, 2017a, 2017b, & 2017c).

The NCQA (2017b) focuses on six areas of a health service organization’s
practice including: 1) team-based care helps structure leadership and partner with patients
and families; 2) data collection helps inform evidence-based clinical decisions; 3)
patients access to clinical advice helps with continuity of care; 4) utilize care

management protocols in order to identify patients who need more closely managed care;
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5) primary and specialty care clinicians communicate and coordinate effectively to ensure
patient care is well managed; and 6) setting goals that will help increase quality
improvement and measure performance. The goal of standard care also involves how
much behavioral health is integrated within primary care settings.

In summary, the AAF and ACP highlighted the need to develop a care center to
be able to increase services for patients experiencing problems across multiple domains
including medical, social, and mental health. The resulting solution was the PCMH
model of care. Within this model, providers are able to communicate with each other and
develop a treatment plan for patients. Further, access to care increases for patients by
having been assessed by a provider and referred to a provider within the system.

Integrated Behavioral Health

The terms coordination, co-located, and integrated care are often used
interchangeably and can lead to confusion about behavioral health integration (BHI)
within primary care models. Nonetheless, the goal of BHI is to provide mental health
services to patients already receiving care at a primary care center. Behavioral health
providers are able to bring expertise for addressing behavioral needs to patients. Further,
PCPs are able to have immediate consultations or refer to a behavioral health provider
within the same system when BHI is part of the primary care setting. The Health
Resources and Services Administration (HRSA) and the Substance Abuse and Mental
Health Services Administration’s (SAMHSA) provide definitions to coordinated, co-
located, and integrated care by noting these are three different categories with two levels
of degree (SAMHSA-HRSA, 2013; SAMHSA-HRSA-CIHS, 2017).

The first category is coordinated care in which communication is the key and
differentiates between Level 1 and Level 2. For example, Level 1 consists of minimal

collaboration between providers. Providers do not work in the same facility and rarely
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communicate with each other. When communication does occur, it is about specific
information of a mutual patient. Level 2 consists of basic collaboration between
providers. Behavioral health and primary care providers periodically discuss and share
information about shared patients (SAMHSA-HRSA, 2013; SAMHSA-HRSA-CIHS,
2017).

The second category is co-located care and the difference between Level 3 and
Level 4 is the proximity of providers. For example, Level 3 consists of providers being in
the same facility and having basic collaboration more frequently via phone, email, or
face-to-face meetings about shared patients. At this level, the team does not know how to
operate effectively because their roles are not clearly defined, which leads to providers
making decisions independently. At Level 4, there is a close collaboration with some
system integration. The facility is embedded with a primary care provider and a
behavioral health provider. These providers are able to access and enter notes within the
same medical record. The providers will consult with each other face-to-face and work
together on shared patients. As these providers are able to consult, they have a better
understanding of their roles within the treatment team (SAMHSA-HRSA, 2013;
SAMHSA-HRSA-CIHS, 2017).

The last category is integrated care and the difference between Level 5 and Level
6 is practice change. At Level 5, close collaboration is being practiced within primary
care. The providers are functioning as a true team. The team actively seeks solutions as
they recognize barriers to care for a broader range of patients. Providers understand the
different roles team members need to play and they have started to change their practice
and the structure of care to better achieve patient goals. At Level 6, the highest level of
integration, full collaboration is being practiced. At this level, there is a fuller

collaboration happening between providers. Providers and patients view the operation as
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a single health system treating the whole person. The principle of treating the whole
person is applied to all patients, not just targeted groups (SAMHSA-HRSA, 2013;
SAMHSA-HRSA-CIHS, 2017).
Research on PCMH and BH Integration

Studies have indicated PCMH increases patient and staff satisfaction, increases
access to care, helps better manage chronic conditions, and lowers health care cost
(Friedberg et al., 2015; Langston et al., 2014; Rosenthal et al., 2015; Sinaiko et al., 2017,
Van Hasselt et al., 2015). Furthermore, including BH integration into primary care
settings has been associated with increased adherence to treatment, increased access to
mental health services, lower health care cost, and improved patient satisfaction with
health care (Aguirre et al., 2012; Asarnow et al., 2015; Kwan & Nease, 2013).

Research examining ADHD treatment within an integrated primary health care
setting is scarce (Epstein et al., 2010; Power et al., 2014; Shahidullah et al., 2018).
Nonetheless, research has indicated primary care providers acknowledge the importance
of shared care between providers for the treatment of ADHD (Epstein et al., 2010;
Guevara et al., 2005). In fact, one study found primary care providers felt more confident
in providing ADHD care when collaborating with a mental health professional (Hassink-
Franke et al., 2016). Further, when PCPs utilize self-report measures to track outcomes
(e.g., Vanderbilts) they are more likely to adhere to AAP treatment guidelines (Epstein et
al., 2010). Moore and colleagues (2018), investigated the treatment management of
ADHD in a co-located or fully BH integrative primary care clinic. The authors found
both groups produced higher levels of AAP ADHD treatment adherence when compared
to practices without BH. Further, those in the fully integrated BH group had higher levels
of medication follow-up than the co-located BH group. In addition to adherence,

Shahidullah (2015) demonstrated that patients treated for ADHD in an integrated
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community-based clinic which provided medication and behavioral therapy saw a
reduction in externalizing ADHD symptoms (e.g., hyperactivity, aggression, conduct
problems). These patients were followed by a primary physician and a behavioral health
specialist for 12-weeks (Shahidullah, 2015). It appears the integration of behavioral
health in primary care can facilitate ADHD treatment adherence and improve symptoms
in the short-term; however, future research still needs to be conducted.
Health Disparities

The majority of the research investigating racial/ethnic health disparities has
focused on adult populations (Mehta, et al., 2013). This is concerning noting that children
are also affected by racial/ethnic disparities (Mehta et al., 2013; Shi & Stevens, 2005; Zur
& Jones, 2015). Ethnic minority children face greater health challenges than White
children (Mehta, et al., 2013; Simpson et al., 2005; Shi & Stevens, 2005; Zur & Jones,
2015). For example, ethnic minority children are more likely to develop asthma, allergies,
obesity, and other conditions, including mental health problems (Butler, 2014; Mehta et
al., 2013). Further, African-Americans tend to have higher prevalence of health problems
when compared to other ethnicities (Butler, 2014; Mehta et al., 2013). Research
regarding access to healthcare, however, has been mixed (Cummings et al, 2017; Mehta
et al., 2013; Shi & Stevens, 2005; Zur & Jones, 2015). For example, Zur & Jones (2015)
found no ethnic differences in receiving well-child visits or dental services; however,
emergency department visits were higher for White children. The authors suggest their
small sample size (N = 590) may have contributed to their results. On the other hand,
Cummings and colleagues (2017) found that Asians, Hispanics, and African Americans
were less likely than White individuals to have a care center in which they received
regular care. Further, ethnic minorities were more likely to receive services from multiple

providers across different locations (Shi & Stevens, 2005).
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Community health care settings, such as primary care clinics, are associated with
improvements in physical health functioning and a reduction in health care costs;
however, many disadvantaged children do not have access to community health care
(Mehta et al., 2013). Risk factors influencing access to care include SES, access to health
insurance, cultural barriers, and convenience of services (Stevens et al., 2006). Studies
have demonstrated that low income and lack of (or inadequate) health insurance coverage
are associated with insufficient access to primary and preventive care (Flores et al., 2005;
Simpson et al., 2005; Shi & Stevens, 2005;). Indeed, Visser and colleagues (2016) found
that ADHD diagnosis is higher for children covered by Medicaid. Studies have suggested
that children from low-income families are more likely to meet diagnostic criteria for
ADHD; however, those children are less likely to receive treatment compared to children
in higher socioeconomic status (SES) families (Froehlich et al., 2007). Further,
convenience of services (e.g., travel time, transportation) and language and cultural
barriers have also been found to hinder access to care (Butler, 2014; Shi & Stevens, 2005;
Zur & Jones, 2015). In order to address these issues, there has been a move to include
primary care settings in underserved communities (Shi et al., 2013). Routine care (e.g.,
well-child visits) utilization, dental visits, and other health care service utilizations tend to
increase when primary care settings are established in underserved communities (Shi et
al., 2013; Zur & Jones, 2015).

Racial/ethnic health disparities are also present when looking at specific chronic
illnesses such as ADHD. Hispanic youth are less likely to be diagnosed with ADHD
when compared to White youth (Coker et al., 2016). For example, the prevalence of
ADHD in the United States is highly represented in minority and marginalized groups
(12.8% African-American, 12% White, 6.1% Hispanic, and 7.7% other; NHIS, 2019).

Prevalence rates indicate ethnic minorities are being underdiagnosed as opposed to White
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children who are often overdiagnosed (Coker et al., 2016). Although there are no ethnic
differences in the initiation of ADHD medication once diagnosed (Coker et al., 2016),
treatment adherence for ADHD medication is lower for ethnic minority children as well
as children with lower SES (Ji et al., 2018). Cummings and colleagues (2017) found
discontinuation of ADHD medication was much higher for ethnic minority children than
White children. The authors posit that cultural health beliefs or concerns about ADHD
medication treatment could have affected treatment adherence. Follow-up visits to titrate
medication or monitor side effects is less likely to occur among African-American than
Hispanic and White children, suggesting medication discontinuation could be a result of
inadequate PCP visits (Coker et al., 2016; Cummings et al., 2017).

Little is known with regards to whether there is a racial/ethnic difference in
receiving behavioral therapy for the management of ADHD. Nonetheless, children with
ADHD living in low-income communities who belong to ethnic minority groups are at an
increased risk of not receiving adequate care (Power et al., 2014), and this may relate to
problems with accessing or maintaining care. In terms of access, research suggests
parents’ understanding of ADHD and mental health stigma, along with mistrust in
medical providers, may contribute to whether or not they seek treatment for their children
(Eiraldi et al., 2006). Additionally, Butler (2014) suggests that ineffective communication
between providers and parents increases when the parent is an ethnic minority — creating
further health disparities in the care received. Further, specific demands placed on parents
during parent management training can decrease adherence to behavioral treatment,
which may contribute to lower treatment dosage and behavioral outcomes (Eiraldi et al.,
2006). For example, spending 10 minutes a day practicing special time or following
through with a time out for a tantrum can be time consuming for parents (Butler &

Eyberg, 2006). Further, Cummings and colleagues (2017) found that patients with
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Medicaid insurance were more likely to disengage from treatment at the start of
medication initiation, which in turn affected their continuation with behavioral therapy.
In contrast, some studies suggest ethnic minorities are more likely to continue to receive
behavioral therapy as opposed to medication (Wolraich et al., 2011). For example,
African-American and Hispanic parents may prefer behavioral therapy over medication
due to the belief that medication is ineffective or concern regarding side effects (Coker et
al., 2016). Currently, research is mixed on racial disparities for behavioral treatment;
however, focusing on reducing barriers to treatment for all families, including historically
marginalized patients, is an area of interest in the field (Butler & Titus, 2015; Petts &
Shahidullah, 2020).

Gender health disparities within ADHD diagnosis and treatment also exist
(Owens et al., 2015). The development and core symptoms of ADHD are similar for both
genders; however, research has suggested there are gender differences in the expression
of ADHD symptoms (Hinshaw et al., 2012). For example, compared to girls, boys exhibit
more hyperactivity-impulsivity symptoms and, thus, may display more disruptive
behaviors (Elkins et al., 2011). On the other hand, girls tend to exhibit more inattentive
symptoms as compared to boys (Elkins et al., 2011). Thus, girls may display greater
difficulty focusing instead of engaging in disruptive behavior. These differences likely
affect referral to ADHD treatment (Babinski et al., 2013). For example, boys are referred
to ADHD treatment at a higher rate than girls (Bauermeister et al., 2007). It is possible
that both parents and teachers are more motivated to seek help for disruptive behaviors
compared to inattentive behaviors. Teachers tend to provide more corrective feedback to
boys than girls due to boys generally being louder and more disruptive than girls
(Babinski et al., 2013). Although boys are two to nine times more likely to be referred to

treatment, (Babinski, et al., 2020) research has indicated that there are few gender
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differences in treatment response (Biederman, Petty, Evans et al., 2010). Indeed, once a
child is referred to treatment, both boys and girls benefit comparably from behavioral
therapy and medication for ADHD (MTA Cooperative Group, 2004), though this may
differ based on the treatment modality (e.g., boys have higher treatment response than
girls in group treatment settings; Babinski et al., 2013). Thus, some studies have
suggested modifying treatment based on gender because of differences in symptom
presentation and comorbid disorders experienced by boys and girls (Babinski et al.,
2013).

Girls with ADHD tend to experience higher levels of depression, anxiety, self-
esteem, and body image concerns compared to their male peers with ADHD (Babinski et
al., 2013). These difficulties tend to impact functioning in social relationships. For
example, girls tend to engage in more relational aggression than boys, which increases
risk for more severe social impairments (Babinski et al., 2013). Research has suggested
that when left untreated, these difficulties tend to persist or worsen into adolescence and
adulthood (Waxmonsky et al., 2016). Indeed, girls with ADHD are at a higher risk of
developing a personality disorder, as adults, including borderline personality disorder
(Babinski et al., 2020). It appears girls may have differing symptom severity that can
persist into adulthood when compared to boys. Thus, specific gender treatment studies
have been conducted to address these specific impairments experienced by girls
(Babinski, et al., 2020; Babinski et al., 2013).

Historically, mixed-gender treatment has been the standard of care in group
behavioral peer settings. However, girls tend to benefit less from these types of treatment
compared to boys (Babinski et al., 2013; Chaplin et al., 2006; Savicki et al., 2002). For
example, girls may feel less comfortable in asking and answering questions, less likely to

interact with peers, and feel like they are unable to learn new skills (Babinski et al.,

28



2013). A possible reason that girls may feel this way is because boys tend to dominate
group interactions (Babinski et al., 2013). In single gender group-based treatment, girls
can receive peer feedback on their behavior and receive specific social skills training to
address relational aggression (Babinski et al., 2020). Further, addressing identity and
emotion regulation difficulties in ADHD treatment for girls is also recommended
(Hinshaw et al., 2006; Waxmonsky et al., 2016). Babinski and colleagues (2020),
reported improvement in girls’ emotional difficulties, including social functioning and
depression, during single gender group treatment. On the other hand, Babinski and
colleagues (2013) demonstrated that boys tended to show improvement in prosocial
behavior during mixed gender peer group treatment compared to single gender treatment.
Despite these promising results from gender specific treatments, it is important to
continue to investigate whether there are gender differences in diagnosis and treatment
outcomes for children diagnosed with ADHD.

There are also different patterns of mental health service utilization by gender.
Research suggests boys tend to use mental health services more frequently in childhood
as compared to girls (Cuffe et al., 2001). One possible reason is that boys tend to exhibit
more behavioral problems than girls in childhood and, thus, caregivers seek treatment at a
higher rate (Dempsey & Freed, 2010). Hammerson and Ye (2021), suggest girls’ rates of
mental health service utilization increase in adolescence as compared to boys. This
increase in healthcare utilization is believed to be because of girls needing gynecological
care (Hammerson & Ye, 2021). Cuffe and colleagues (2001) found that boys tended to
use mental health services in early adolescence in comparison to girls, but girls tended to
use mental health services in late adolescence and early adulthood. There is limited
research investigating gender rates of mental health utilization based on type of service

setting (e.g., traditional community settings compared to primary care or PCMH
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settings). These studies suggest small potential differences in utilization based on gender
(e.g., greater male use of mental health services), and suggest that gender disparities may
be reduced in PCMHs compared to traditional settings (Abu-Ghname et al., 2019). It is
possible that if behavioral health services are more widely integrated into primary care,
then screening during well child visits may impact rates of mental health service
utilization by gender (Hammerson & Ye, 2021). Thus, integrated primary care settings
are at a unique position to screen for mental health problems during well child visits and
increase mental health services to youth.
Purpose and Hypothesis

Empirical literature indicates there is increased access to care (e.g., medication,
behavioral therapy) for ethnic minorities when services are provided within a primary
care setting (Mehta et al., 2013); however, this relationship has not been well-explored
with children diagnosed with ADHD. Further, the relationship between gender and
ADHD treatment in a primary care setting has not been well explored. Research on
medication management for ADHD indicates that primary care physicians in a traditional
healthcare setting often fall short in providing these services to children (Chan et al.,
2005); however, limited studies have explored medication management in integrated
primary care settings. Studies have demonstrated children are more likely to receive
individual care for ADHD from a primary care physician (Langberg et al., 2009), but few
studies have investigated multidisciplinary treatment plans for ADHD that incorporate a
behavioral health specialist (e.g., psychologist, master’s-level clinician). Therefore, the
main research aims for this study are:

Aim 1: To demonstrate whether there is a difference in patient likelihood to
receive ADHD medication management services based on PCMH setting versus a

traditional healthcare setting. It is hypothesized that children will be more likely to
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receive ADHD medication management services at a PCMH setting versus a traditional
healthcare setting.

Aim 2: To demonstrate if there are ethnic and gender group differences in use of
behavioral health services for ADHD treatment at a PCMH setting versus a traditional
healthcare setting. Given that ethnic minorities and girls tend to experience lower levels
of ADHD management in traditional settings, it is hypothesized there will be significant
ethnic and gender group differences in the use of behavioral health services with a higher
number of total encounters at a PCMH setting versus a traditional healthcare setting.

Aim 3: To explore whether there are ethnic and gender group differences in the
type of provider seen at a PCMH setting versus traditional healthcare setting. Little
research exists in understanding which type of behavioral health services are being used
based on ethnicity and gender. However, given that a PCMH setting is integrated, it is
hypothesized there will be significant ethnic and gender group differences in the type of
provider seen, with a higher number of total encounters across provider specialties at a

PCMH setting versus a traditional healthcare setting.
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CHAPTER III:
METHOD

Participants

Data for this study was derived from an existing Medicaid database of patients
seeking behavioral health services between January 2016 and December 2017 from a
single service network in a major Southern city. The database was developed by
individual health providers within the single-service network for the purposes of
insurance reimbursement from Medicaid. This study was approved by the hospital’s
Institutional Review Board. Inclusion criteria included pediatric patients, aged 18 or
younger, with an ADHD diagnosis who received services between January 2016 and
December 2017 within the single-service network. Exclusion criteria were patients older
than 18 and not diagnosed with ADHD. A total sample of 2,724 patients was analyzed for
this study.

Measures

Data for utilization rate were collected according to standards of care set forth by
the NCQA (2017a). The NCQA rates medical providers, PPOs and other healthcare
organizations on their quality of healthcare using six performance domains: Effectiveness
of Care, Access/Availability of Care, Utilization, Risk-Adjusted Utilization, and
Measures Collected Using Electronic Clinical Data Systems. The present study
emphasizes the Effectiveness of Care and Utilization domains as measures of
performance.
Encounter Total.

Utilization rate was defined as the total number of outpatient encounter visits with

a primary care provider, psychiatrist, psychologist, and master’s-level behavioral health
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specialist at the PCMH and traditional setting (comparison group). A Total Encounter
score was calculated for each patient.
Provider Utilization Rate by Provider Type.

Utilization rate by provider was defined as the total number of outpatient
encounters per provider specialty. Specialty categories included (1) primary care
providers, (2) psychiatrists, (3) psychologists, and (4) master’s-level behavioral health
specialists. A total Provider Encounter Score by Provider was calculated for each patient.
ADHD Medication Management.

Effectiveness of care for ADHD medication management was defined as whether
a patient is receiving prescription medication during the time of the encounter. A binary
variable for medication prescription was coded for each patient as: 0 = No, and 1 = Yes.
Demographic Data.

Patients’ ethnicity and gender data were collected on intake forms at the time
services were initiated with their medical provider. The demographic variables of interest
collected from the intake form included ethnicity, gender, and primary care setting type:
PCMH versus traditional setting. Patients could self-describe as either male or female and
had the following options for reporting their ethnicity: Hispanic, African American,
White, Asian/Pacific Islander, Alaskan/American Indian, and Other. The type of setting
was listed in the electronic medical record. The researcher transformed this variable to
have two options, PCHM or traditional, with all settings that were not PCMH defined as

traditional.
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Data Analytic Plan
The original data included 23,970 cases of which 22,608 (95%) were from the
comparison group. Due to the imbalance of the groups, the “Random Sample of Cases”
function from IBM SPPS (2020) was utilized to equal sample sizes for both groups. A
total of 2,724 cases were analyzed with PCMH (n =1, 359) and Traditional (n =1, 360).

Demographic characteristics including ethnicity and gender are presented in Table 3.1
Table 3.1

Sample Descriptive Statistics (N = 2,724)

Behavioral Health Setting PCMH (n=1,362)  Traditional Setting (n =
1,362)

Gender
Male 74.7% (n = 1018) 72.2% (n = 983)
Female 25% (n = 341) 27.7% (n = 377)
Other 2% (n=3) 1% (n=2)

Ethnicity
Hispanic 42.5% (n =579) 31.4% (n = 428)
African-American 32.7% (n = 445) 21.7% (n = 296)
White 8.7% (n =118) 23.3% (n = 317)
Asian/Pacific Islander 0.9% (n=12) 0.6% (n=8)
Alaskan/American- 0% (n=0) 0.2% (n=3)
Indian
Other 15.3% (n = 208) 22.8% (n = 310)

Note: PCMH (Patient-Centered Medical Home)

To analyze whether or not a patient is likely to receive prescription medication
based on setting type, a logistic regression model was conducted after
controlling/accounting for gender and ethnicity. The outcome variable of prescription
medication is defined as having a prescription at the time of encounter (e.g., yes or no). A
logistic regression is able to predict whether a patient is prescribed medication at the time

of the encounter visit in a PCMH or traditional setting (Aim 1).
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To analyze ethnic and gender differences in the use of behavioral health services,
a 2 (Gender) X 4 (White, Black, Hispanic, Other) X 2 (PCMH vs. Traditional) factorial
ANOVA was conducted, using Encounter Total as the DV. A factorial ANOVA is able to
compare differences in ethnic and gender group means of encounter total across PCMH
and traditional settings (Aim 2).

To analyze ethnic and gender differences in the type of provider seen (Aim 3),
Chi-Squares were conducted to determine whether the difference between observed data
and expected data is due to chance or to a relationship between the variables.

An a priori power analysis was conducted using G*power3 (Faul et al., 2007) to
test the difference in total number of encounters based on gender, ethnicity, and treatment
setting (e.g., PCMH or traditional). Using a power set at .80, number of groups set at 8,
and alpha set a .05, 3 dependent variables, and 3 independent variables, it was anticipated

that an overall sample size of 1551 would be needed to detect small effects.
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CHAPTER IV:
RESULTS

Aim 1

The aim of the first hypothesis was to analyze whether there is a higher likelihood
of receiving prescription medication for ADHD based on setting type. To test for this, a
logistic regression was calculated to investigate if there is a relationship between
receiving prescription medication for ADHD and setting type. There was a significant
association of small effect between prescription medication and setting type X? (1, N =
2724) = 17.208, p < .001, phi =.079. Indeed, there was a 37.6% [Exp (B) = 1.376, 95%
Cl (1.183, 1.600)] increase in odds for receiving ADHD medication if the patient
presented at PCMH compared to traditional healthcare setting.

Aim 2

The aim of the second hypothesis was to demonstrate if there are ethnic and
gender group differences in use of behavioral health services for child ADHD treatment
at a PCMH setting versus a traditional healthcare setting. To test for this, a factorial
ANOVA was conducted to investigate if there are gender and ethnic differences in the
use of behavioral health services. There was no statistically significant three-way
interaction between gender, ethnicity, and location [F(4, 2697) = .112, p = .978, p?=
.000]. Additionally, there was no main effect between gender and type of setting [F(1,
2697) = .066, p = .798, 1p>= .000]. Those who identify as boys had a higher number of
encounters (M = 6.05, SD = 6.22) than those who identify as girls (M = 5.93, SD = 6.85),
regardless of setting. However, a main effect was evidenced with regard to ethnicity [F(5,
2697) = 2.26, p = .046, p? = .004], suggesting that those who identify as Hispanic have
more encounters (M = 6.31, SD = 6.49) than those who identify as African American (M
=5.66, SD =5.44; d = 0.1) regardless of setting. Further, those who identify as White
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have more encounters (M = 6.37, SD = 7.68) than Hispanic (d = .01) and African
Americans (d = 0.1), regardless of setting. Finally, there was a main effect between
number of encounters and setting type [F(1, 2697) = 6.50, p = .011, #p? = .002]
suggesting that those in an integrative primary care setting had more encounters (M =
6.81, SD = 6.39) than those in a traditional setting (M =5.24, SD = 6.29).
Aim 3

The aim of the third hypothesis was to explore whether there are ethnic and
gender group differences in the type of provider seen at a PCMH setting versus
traditional healthcare setting. A Chi-Square group difference between type of provider
seen and setting type indicated a significant association of large effect X2 (4, N = 2724) =
209.56, p < .001 phi = .277. Results suggest behavioral health services increase when
psychology is integrated into primary care as opposed to a traditional setting. For
example, at the PCMH setting, psychology was seen 3.7%, psychiatry 23.9%, master’s-
level behavioral health specialist 28.2%, and pediatrician was seen 41.4% of the time. At
the traditional setting, psychology was seen 3.5%, psychiatry 23.2%, master’s-level
behavioral health specialist 12.2%, and pediatrician was seen 45.6% of the time. This
suggests that when behavioral health is integrated within a primary care center, the
encounters with behavioral health specialists increase. Further, a Chi-Square indicated the
relationship between ethnicity and provider seen was significant for both traditional
setting X? (20, N = 1362) = 57.15, p < .001, phi = .205 and PCMH setting, X? (16, N =
1362) = 40.35, p <.001, phi = .172. Of note, master’s-level behavioral health specialists
were seen 33.2% of the time by Hispanic families and 26.3% of the time by African
American families in the PCMH setting. In traditional healthcare settings, master’s-level

behavioral health specialists were not seen as often by African American (14.2%) and
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Hispanic families (10.5%). Demographic characteristics including ethnicity and provider

seen based on setting are provided in Table 4.1

Table 4.1

Demographic Characteristics

Type of provider
Psychiatrist ~ Psychologist Master’s-level Pediatrician
BH
PCMH
Ethnicity
Hispanic 22.1% 4.8% 33.2% 37.5%
African 22.5% 2.0% 26.3% 46.5%
American
White 33.1% 7.6% 16.1% 41.5%
Traditional Model
Ethnicity
Hispanic 20.8% 6.5% 10.5% 46.3%
African 29.4% 2.4% 14.2% 41.9%
American
White 14.8% 2.2 % 11.7% 55.5%

Note: PCMH (Patient-Centered Medical Home)
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CHAPTER V:
DISCUSSION

This study aimed to compare a traditional — fee for service — model of healthcare
and a patient-centered medical home model (PCMH) for the management of childhood
ADHD. Further, it examined demographic differences in behavioral health services
utilized within a traditional model and an integrated model of healthcare. Overall, results
from the current study suggest that PCMH settings had a higher number of overall
encounters than a traditional setting. We found that the number of encounters with
behavioral health services, including psychologists, psychiatrists, and master’s-level
specialists, are higher at a PCMH setting than a traditional setting. In both settings, boys
tended to have more visits than girls regardless of setting. Further, we found White
children had more visits than other ethnicities.

The first hypothesis that there would be a higher likelihood of receiving
prescription medication management at a PCMH setting was supported. The logistic
regression indicated that there was a 37.6% greater probability of receiving medication at
a PCMH setting compared to traditional healthcare setting. Prior research indicates that a
psychologist in a primary care setting can provide a comprehensive evaluation that can
inform whether medication is warranted as an adjunct to behavioral therapy (Chakawa et
al., 2020). It is possible that having behavioral health providers at a PCMH setting
increases comprehensive evaluations of ADHD which can — in turn — inform a treatment
plan including the initiation and management of ADHD medication. Further, research
suggests that follow up appointments for ADHD medication often do not occur in a
traditional setting (Moore et al., 2018). It is possible that at a PCMH setting, patients are

being seen by multiple mental health providers (e.g., psychologist, master’s-level
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clinicians) in which monitoring for medication adherence and/or symptoms after
initiating medication is happening more frequently.

The second hypothesis that there would be gender and ethnic group differences in
the use of behavioral health services within the PCMH setting versus traditional setting
was not fully supported. Overall, those who identify as White had more encounters than
those who identify as African American and Hispanic. Further, those who identify as
Hispanic had more encounters than those who identify as African American. This is
consistent with prior research suggesting African Americans and Hispanic children have
a lower number of visits with providers when compared to White children. For example,
Chakawa and colleagues (2020), suggested that when looking at scheduled appointments,
White children had more visits (63%) than other ethnicities (36%). It is possible that
African American and Hispanic families discontinue services due to cultural beliefs about
medication and behavioral therapy (Coker et al., 2016; Cummings et al., 2017). For
example, both African American and Hispanic families tend to seek familial support for
behavioral problems than continue with behavioral therapy (Myers et al., 2010; Olaniyan
et al., 2007). Additionally, there is stigma surrounding medication for ADHD symptoms
including having the belief that stimulant medication can be addictive (Olaniyan et al.,
2007). Additionally, studies suggest Black, Indigenous, or People of Color (BIPOC)
children face more barriers than White children including financial stressors, lack of
transportation, food insecurities, language barriers, and other psychosocial stressors that
can impact mental health (Herbst et al., 2016; Talmi et al., 2016). Due to these continued
barriers, culturally informed treatments are being developed for minoritized patients and
their families (Bernal, 2006; Bernal et al., 2009; Lau, 2006; Parra Cardona et al., 2012).
Parent management training has been modified to include cultural beliefs and values for

African American, Hispanic, and Asian populations (Butler & Titus, 2015). For example,
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when parenting practices for Hispanic families include familismo and respeto then
parents’ acceptability in treatment has increased (Calzada et al., 2012). For African
American families, incorporating racial socialization and identity in treatment has been
helpful (Hill & Tyson, 2008). Both Hispanic and Asian families value interdependence
and this should be considered when developing treatment plans (Calzada et al., 2012;
Chao & Kanatsu, 2008). It is possible that integrated behavioral health settings are in a
unique position to deliver such treatment.

There was no statistically significant three-way interaction between gender,
ethnicity, and location. This finding suggested that ethnicity or gender does not influence
the number of visits in an integrated primary care setting and traditional setting. Other
systemic barriers can also be impacting the number of visits including transportation,
mistrust in the medical team, family work schedule, and mental health stigma (Petts et al.,
2021). Consistent with prior literature, there are no differences in the type of services
received in a traditional setting and integrated setting based on gender (Shahidullah et al.,
2018). However, boys tend to receive more behavioral health support when managing
ADHD. Studies suggest boys exhibit more externalizing behaviors related to ADHD
(e.g., hyperactivity, impulsivity) and thus are referred to ADHD evaluation and treatment
more often than girls (Biederman, Petty, Evans et al., 2010). Further, literature suggests
girls tend to overcompensate for difficulties in inattention and might not exhibit
externalized behaviors as often as boys (Biederman, Petty, Monuteaux et al., 2010). Girls
also tend to be underdiagnosed by medical providers compared to boys, and this affects
their referrals to behavioral health services for ADHD (Bauermeister et al., 2007).

The third hypothesis was exploratory in that there would be group differences in
the provider seen based on setting type. Overall, results suggested that Hispanic and

African American children had more encounters with master’s-level clinicians at a
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PCMH setting when compared to a traditional setting. It is possible that PCPs at a
traditional setting do not know when to refer to mental health services, or do not have a
readily accessible network of evidence-based referral resources (Cunningham, 2009;
Trude & Stoddard, 2003). Further, it is possible that families in traditional settings may
experience greater barriers to following up with mental health referrals provided by a
PCP compared to integrated settings, where collaborative care among providers is
emphasized and patients view providers as part of a care team. At a PCMH setting, it is
possible that “warm hand-offs” between PCPs and behavioral health providers are
occurring more frequently, which may increase the number of visits (Asarnow et al.,
2017). Similarly, when behavioral health specialists are integrated within the primary
care setting, PCPs are more likely to refer to these services due to increased access to
these providers (Connors et al., 2018). Recent research examining trends from integrated
behavioral health encounters across a wide system of behavioral health programs
indicates that significantly more children (> 90%) attend scheduled integrated behavioral
health visits (particularly consultation visits) than those receiving traditional services in
local behavioral health centers (Schlesinger, 2017). Finally, having integrated mental
health services within primary care could lessen mental health stigma within BIPOC
families (Petts et al., 2021). Indeed, previous studies have suggested that when behavioral
health is integrated in primary care offices, families often see mental health as part of
their physical health (Chakawa et al., 2020).
Limitations

Despite promising outcomes, there are a few limitations to the current study that
are important to address. First, it is not known who diagnosed ADHD within this patient
population. Understanding whether a PCP, psychiatrist, psychologist, or master’s-level

clinician made the diagnosis could help explain the feasibility and acceptability of having
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mental health integrated within primary care settings. For example, if psychologists or
master’s-level clinicians within primary care are providing diagnostic clarity, then the
evidence of integrated models of healthcare can be further supported. Another limitation
is not knowing what type of an encounter visit (EM code/CPT code) occurred with each
provider and if there were follow-up visits. This information could help determine
whether PCPs are screening for ADHD and referring to behavioral health for further
assessment and behavioral intervention. Analyzing follow-up visits would help monitor
whether PCPs are managing prescription medication according to the AAP guidelines
and whether patients are initiating and completing behavioral therapy.

Similarly, it is not known what type of intervention was provided by each
professional. For example, it is not known whether a PCP or psychiatrist was managing
the prescription medication or what type of service was provided by a psychologist or
master’s-level clinician. A psychologist might have assessed for ADHD but then referred
parent management training to a master’s-level clinician. Further, the effectiveness of
services cannot be ascertained in the current sample because patients’ ADHD symptoms
were not being monitored by rating scales to demonstrate treatment effectiveness. It is
recommended that primary care settings utilize measures to screen and monitor for
internalizing and externalizing behaviors (Burkhart et al., 2020). Using measures (e.g.,
Vanderbilt) to assess and monitor ADHD symptoms would help determine whether these
two models are effectively managing symptoms, and whether there are enhanced
treatment outcomes for patients within a PMHC compared to those receiving care in
traditional primary care models.

Another limitation is that families may have sought services outside of the system
and this information was not available. However, it is important to note that all patients

had Medicaid or CHIP insurance and the primary care centers in our database are the few
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clinics that accept public insurance. This leads to another limitation regarding
generalizability of the findings. This study did not include patients with private
insurance; thus, the results from this study are only generalizable to a low socioeconomic
patient population. However, these results add to the literature examining utilization of
behavioral health services among low socioeconomic populations.

Future Directions

Future studies need to further investigate whether a PCMH setting helps reduce
disparities in ADHD treatment management. Studies need to include Medicaid claim
codes for each provider to indicate what services BIPOC patients are receiving as
compared to White children. One way to improve health equity might be to investigate
the demographics of the providers seen. For example, having providers who are from
similar backgrounds might decrease mental health stigma and improve engagement in
treatment. However, prior studies have demonstrated mixed results in the association
between adherence to treatment and provider-patient ethnic matching (Meyer & Zane,
2013). Nonetheless, it might be beneficial to investigate this within primary care settings
that are located in underserved communities. Additionally, language barriers are a factor
contributing to the type of referrals made and number of visits within the Hispanic
community (Herbst et al., 2016); thus, knowing whether a provider is bilingual or using
language services might clarify this problem.

It is important for future studies to assess for symptom severity to better
understand the variability in referrals and service utilization. Progress monitoring for
ADHD symptoms with rating scales can also help track ADHD outcomes after receiving
services in primary care settings. Further, the frequency of follow-up visits including
stimulant medication refills will help determine whether clinics are following AAP

guidelines for ADHD treatment.

44



Acceptability and satisfaction measurement of integrated behavioral health in
primary care settings is also needed. As mentioned previously, developing culturally
informed treatment could potentially increase patient satisfaction and acceptability to
ADHD treatment including medication and behavioral therapy. It would be important to
continue to investigate culturally informed treatment for behavioral therapy and assess
patient outcomes. Measuring PCP satisfaction with behavioral health services will help us
better understand if there could be workflow improvements to increase care expectations.
Further, patient and family satisfaction measurements can help enhance family
engagement goals to monitor progress and meet the goals of patients.

Finally, cost-effectiveness of ADHD treatment within a PCMH setting versus a
traditional setting would be important. For example, there are studies investigating the
cost-effectiveness of behavioral therapy, medication, and combined treatment for ADHD
(Foster et al., 2007; Gilmore & Milne, 2001; Jensen et al., 2005); however, little is known
about the financial benefits of ADHD treatment within primary care settings
(Shahidullah, 2015). Prior studies investigated cost-effectiveness within primary care
have mostly centered around depression (Schoenbaum et al., 2001; Simon et al., 2001;
Williams et al., 2004) and anxiety outcomes (Chaffee, 2009; Katon et al., 2002;).
However, these studies have focused on adult populations.

This study adds to the literature on how integrated primary care settings can be
beneficial in managing pediatric psychiatric disorder. As mentioned previously, research
demonstrating the benefits of integrated primary care services has predominantly
investigated adult populations. Thus, future research can focus on other specific
externalizing and internalizing problems. For example, this study might serve as
framework to compare two models of healthcare for youth experiencing depression and

anxiety. According to the CDC (2019), 9.4% of children ages 3-17 are experiencing
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anxiety and 4.4% are experiencing depression. Access to psychological services for youth
experiencing mental health concerns should be a priority and integrated primary care

settings might serve as the solution.

Conclusion

The implications of this study add to the current literature about the benefits of
integrating behavioral health into primary care settings. While prior studies have largely
demonstrated an improvement in patient access and clinical outcomes for broad mental
health concerns, few studies have investigated the impact of integrated primary care
setting for externalizing behavioral problems including ADHD. A model that is
collaborative such as a patient-centered medical home model would uniquely position
providers to screen for behavioral concerns and make internal referrals to other providers.
Behavioral health specialists including psychologists and master’s-level clinicians who
are integrated within these clinics can shed clarity on diagnosis and make treatment
recommendations to the team. Further, psychologists and master’s-level behavioral
specialists can provide behavioral therapy as an adjunct to ADHD medication. Working
collaboratively with an interdisciplinary team and developing a treatment plan that fits
individual family needs may improve clinical outcomes and increase treatment
adherence. Providing treatment options within the context of the on-site medical home
may counter the demonstrated difficulty for families to access behavioral health services

in a traditional model of healthcare.
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