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Abstract  

Dissertation Title: Longitudinal Patterns of Early Mental Health Service Utilization in a 

Medicaid-insured Birth Cohort and the Impact of Continuity of Care on the Quality of 

Pediatric Mental Health Treatment 

 

Dinci Pennap, Doctor of Philosophy, 2018 

Dissertation Directed by: Julie M. Zito, PhD. Professor of Pharmacy and Psychiatry. 

Univesity of Maryland, Baltimore. Department of Pharmaceutical Health Services 

Research.  

 

Background: The prevalence of pediatric mental health (MH) diagnosis and treatment 

have expanded in the U.S. We assessed the longitudinal patterns of incident diagnosis 

and new psychotropic medication use in a Medicaid-insured birth cohort. Additionally, 

continuity and quality of MH service utilization were assessed in a publicly-insured 

pediatric population. Quality care was defined by the 2009 Children’s Health Insurance 

Program Reauthorization Act (CHIPRA) mandated children’s health care quality 

measures. 

Methods: We applied longitudinal designs to Medicaid claims data from a Mid-Atlantic 

state (2007-2014). Using Kaplan-Meier estimators we assessed the cumulative incidence 

of MH service use in a cohort of newborns (aim 1). We assessed the association between 

relational patient-provider continuity of care and: 1) emergency department (ED) visits or 

hospitalizations in the 12 months following first MH diagnosis among 3-16 year olds 

(aim 2); and 2) the quality of follow-up care among 6-12 year old new users of ADHD 



medications (aim3), using logistic regression models. Quality was defined as having ≥1 

follow-up outpatient visit in the 30 days following medication initiation and ≥2 follow-up 

visits in the 270 days after the first follow-up visit, with a total medication supply of 

≥210 days.   

Results: By age 8, 19.7% and 10.2% of the birth cohort (n=35,244) had received a 

MH diagnosis or psychotropic medication, respectively. Among medication users, 80.5% 

received monotherapy, 16.4% received 2 medication classes, and 4.3% received ≥3 

medication classes concomitantly for ≥60 days. Compared to children with high CoC, the 

odds of ED visits was significantly higher among youths with low CoC [Odds 

Ratio(OR)=1.27; 95% CI=1.13-1.41] and low CoC was associated with greater odds of 

hospitalization [OR=1.17; 95% CI=1.06-1.29]. Compared to those with low CoC, 

children with higher continuity of care had greater odds of meeting CHIPRA initiation- 

[OR=1.41; 95% CI=1.25-1.60] and continuation-phase [OR=1.45; 95% CI=1.29-1.64] 

visit-based measures.  

Conclusions: Early exposure to psychotropic medications and prolonged duration of use 

have implications for long-term safety, highlighting the need for safety and outcomes 

research in pediatric populations. Our findings suggest a need for more research in the 

areas of quality assessment and continuity of care among youths with mental health 

conditions.  
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1 OVERVIEW  
 

1.1  Study Rationale and Significance 
 

The increased prevalence of psychiatric diagnoses and psychotropic medication 

use among children and adolescents in the United States1-5 has generated public health 

concerns, particularly regarding Medicaid-insured youth,6-8 who are more likely than 

privately-insured youths to be treated with psychotropic medications.9-11 Following the 

widespread media coverage of the increased use of psychotropic medications in very 

young children,6-9 and the apparent disconnect between the evidence base and clinical 

practice in child psychiatry,12 there is a pressing need to understand the use of these 

medications in children, particularly young children living in poverty, those with 

disabilities and those in foster care settings who typically are covered by Medicaid 

insurance. Further, many psychotropic medications are not FDA approved for use in 

children and are therefore prescribed off-label, i.e. lacking sufficient evidence for 

effectiveness and safety for the indication or age group in question.13 This widespread 

pattern in pediatric mental health service utilization highlights the need to investigate 

psychiatric treatment utilization patterns specifically relevant for very young Medicaid-

insured youth. 

1.1.2 Cross-sectional vs. Longitudinal Studies of Mental Health Services  

 

Many cross-sectional studies of mental health services in children and adolescents 

have assessed the trends of mental health diagnosis, psychotropic medication use and the 

adverse events associated with these medications as well as non-pharmacologic treatment 

of these mental health conditions.14-19 However, little is known about the longitudinal 

patterns of mental health service utilization which is particularly interesting in publicly-
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insured preschool aged (0-5 year olds) children.20,21 Notably, cross-sectional claims and 

survey studies of patterns of psychiatric service utilization among publicly insured 

preschoolers show increased trends in the prevalence of mental health service utilization 

and psychotropic medication use.4,21-24 For example, Zito et al. reported a 2-fold increase 

in the use of psychotropic medications among publicly-insured preschoolers between 

1995 and 2001.23 More recently, in a single state assessment of antipsychotic medication 

use among publicly insured youth, Constantine and Tandon (2015) reported an increase 

in antipsychotic use among preschoolers (0-5 year olds) between 2002 and 2004 followed 

by a significant decrease in use in 2005.24 Conversely, although non-pharmacologic 

therapies like family therapy have been shown to be effective in the management of 

preschoolers with mental health disorders,25 less than one-half of privately-insured 

preschool children who received an antipsychotic medication in a population-based study 

received any form of psychotherapy.26 These troubling findings among preschoolers 

highlight the need to further understand the extent and longitudinal pattern of mental 

health service utilization in this vulnerable population. Further, assessments of exposure 

to potent psychotropic medications (e.g. antipsychotics) for off-label conditions across 

multiple years in the same individual will shed light on potential risks of long term 

treatment emergent adverse events.  

By extending the assessment of mental health service utilization beyond a single 

point in time in the same individual, a longitudinal design offers a methodological 

advantage of creating individual health profiles from multiple assessments of service 

utilization over time. Such assessments, especially when initiated from birth, produce a 

comprehensive profile of mental health service utilization particularly in terms of age at 
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service initiation which is often ignored or inaccurately reported for new users in cross-

sectional study analyses. For example, because there is currently no consensus for the 

definition of incident/new medication use in secondary data sources, new users are often 

identified in cross-sectional studies as users with no record of medication use in the 6 or 

12 months prior to the ‘first’ medication use in the dataset.27,28 With this method, 

medication exposure gaps that are longer than 12 months are ignored and former users 

may be identified as new users. In addition, psychotropic medication use in very young 

children has expanded dramatically in the past decade and is the subject of considerable 

controversy regarding appropriateness and safety.12 Therefore, a longitudinal assessment 

of mental health service utilization from birth would capture the patterns of psychiatric 

diagnoses, psychotropic medication use, and psychotherapy use across the critical early 

years of life.  

The first part of this dissertation focuses on the longitudinal assessment of mental 

health service utilization from birth through age seven in a publicly-insured population. A 

birth cohort design was used to identify a cohort of publicly-insured children born in 

2007 in a Mid-Atlantic state to capture the initiation and the longitudinal pattern of 

mental health service use in the cohort.29 Further, compared to cross-sectional studies that 

have assessed mental health service utilization in birth cohorts,20,21 this longitudinal 

approach will facilitate an estimate of: 1) the cumulative proportion of children ever 

diagnosed with 1 or more psychiatric diagnostic groups (i.e. any psychiatric and the 

leading psychiatric diagnostic group); 2) the cumulative proportion of children ever 

treated with a psychotropic medication (any psychotropic medication and by class and 

subclass of leading psychotropic medications); 3) the cumulative proportion of children 
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with at least 1 psychotherapy visit; and 4) the cumulative duration (days) of psychotropic 

medication use. In addition, a retrospective analysis of children from age 7 will enable an 

assessment of foster care mental health service patterns in relation to other Medicaid 

eligibility groups in the cohort. 

1.1.3 Longitudinal Mental Health Studies in the Pediatric Population 

 

Recently, Barbaresi and colleagues conducted longitudinal studies based on 

administrative claims data and have aptly depicted the cumulative proportions of incident 

diagnoses of Attention Deficit/Hyperactivity Disorder (ADHD), learning disabilities and 

reading disabilities in a birth cohort (0-19 years) in Rochester, Minnesota.30,31 However, 

although these studies adequately capture the incidence of mental health service 

utilization over time, the selected population is a racially homogeneous (Caucasian) birth 

cohort that is not representative of low-income, publicly insured youths who are known 

to have high mental health service utilization patterns.9-11 Among publicly insured youth, 

longitudinal birth cohort studies have focused largely on non-mental health conditions.32-

36 To our knowledge, only one study has assessed mental health service utilization in 2 

birth cohorts of Medicaid-insured preschool children across 36 U.S. states.21 However, 

although the authors assessed Medicaid data across 4 years, the longitudinal pattern of 

psychiatric service utilization was not addressed. Cross-sectional, annual prevalence of 

service utilization were estimated and new enrollees were allowed into the study 

population in an open cohort approach.21 This approach fails to capture cumulative 

service use in a fixed number of children across time to establish the growth in the 

patterns of major outcomes e.g. diagnosed youths or medicated youth. Aim 1 of this 

dissertation is designed to fill this knowledge gap in existing research through 
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longitudinal assessments of mental health service use in a high-risk, low income, 

vulnerable population with greater depth and with a different methodology than 

previously reported.  

1.1.4 Continuity of Care 

 

Aim 2 assesses the longitudinal pattern of health service utilization as it relates to 

the continuity (consistency) of patient-provider contact over multiple years. 

Conceptually, the continuity of patient-provider contact often reflects ongoing health care 

management aimed at achieving quality and satisfactory medical care.37,38 Increased 

continuity of care has been associated with improved health outcomes for both healthy 

children and children with chronic health conditions e.g. decreased diabetic ketoacidosis 

among children younger than 18 and decreased emergency department (ED) visits among 

0-2 year olds.39,40 

In population-based studies of health outcomes in children and adolescents, high 

continuity of care (CoC) has been associated with increased parent-reported quality of 

care, improved medication adherence, increased physician awareness of psychosocial 

problems, decreased ED visits, and improved health outcomes.39-43 However, little is 

known about the impact of the longitudinal pattern of continuity of care in the publicly-

insured pediatric population, particularly among young children with mental health 

conditions.  

Aim 2 of this dissertation is designed to fill this knowledge gap by assessing 

continuity of care in a cohort of publicly-insured children from age 3 through 15. This 

aim assesses enrollees’ demographic, administrative and clinical characteristics [i.e. 

gender, race/ethnicity, residential locale, and Medicaid eligibility category [Temporary 
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Assistance for Needy Families (TANF), Children’s Health Insurance Program (CHIP), 

Supplemental Security Income (SSI) and foster care], first psychiatric diagnosis, 

comorbid chronic medical conditions, and total number of outpatient visits] associated 

with high, medium, or low continuity of care. Further, given the body of research 

associating high CoC with improved clinical outcomes in children with chronic medical 

conditions,39-43 aim 2 will also assess pediatric mental health hospitalization and ED 

visits according to levels of patient-provider continuity of care.  

Over the past decade, studies of pediatric mental health service use have reported 

increased ED visits44 and hospitalization among young children.45 Minimizing pediatric 

mental health hospitalization and ED visits is desirable as these services may be both 

disruptive of routine care and cost intensive.46  

1.1.5 Continuity of Care Measure 

 

Continuity of care will be assessed using the Alpha index, a validated continuity 

measure that ranges from zero to one. The Alpha index models CoC in terms of the total 

number of patient visits, the number of different providers seen during these visits, and 

sequential patient-provider continuity of care over a series of patient visits.47 It represents 

a weighted average of the concentration of providers and the sequential continuity of 

patient-provider visits.47 A value of zero represents maximum dispersion, implying that a 

different provider is seen for every visit while a value of one represents minimum 

dispersion that occurs when the same provider is seen across time. Enrollees’ continuity 

of care indices will be estimated based on outpatient visits in the 24 months following a 

first mental health diagnosis. 
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1.1.6 Continuity of Care and Follow-up Care for Children Prescribed ADHD 

Medication 

 

ADHD is a leading pediatric mental health condition in the U.S., with an average 

prevalence of 11% among 4-17 year olds nationwide in 2011.48,49 In light of the reported 

increased treated prevalence of pediatric ADHD19,48,50 and recent controversies around 

ADHD medication treatment and cardiovascular adverse events,51 there is a need for 

clinical monitoring of very young ADHD treatment initiators. The Children’s Health 

Insurance Program Reauthorization Act (CHIPRA) in 2009 authorized the creation of an 

initial core set of quality measures for medical and mental health conditions52 to improve 

quality of care and health outcomes among Medicaid-insured children. In particular, the 

CHIPRA core set identifies quality measures for ADHD follow-up care for young 

children who initiate medication treatment for ADHD.  

Aim 3 describes the patterns of follow-up care for Medicaid-insured 6-12 years 

who initiated medication treatment for ADHD in 2008-2013. Furthermore, we assess the 

association between relational patient-provider continuity of care and the quality of 

follow-up care for ADHD treatment as defined by the CHIPRA quality measures.  

1.2  Specific Aims  
 

 This dissertation has three distinct but related aims to capture a longitudinal 

profile of mental health service utilization. The comprehensive assessment of mental 

health services in a longitudinal pattern (aim1) is an innovative and timely use of 

administrative claims data, particularly among very young children. Numerous clinical 

implications for the safety of psychotropic medication use in the study cohort are 

anticipated since much of medication use is expected to be off-label, i.e. lacking adequate 

benefit/risk assessment. The second and third components of this dissertation quantify 
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continuity of care and assess its impact on pediatric mental health service utilization in 

terms of hospitalization, ED visits and the quality of ADHD treatment in a publicly-

insured pediatric population. The primary data source for this study is Medicaid 

administrative claims data from a Mid-Atlantic U.S. state from January 1, 2007 to 

December 31, 2014.  

The specific aims are as follows: 

 Aim 1 – Analyses of data from birth through age 7  

i. To assess the cumulative incidence of first psychiatric diagnosis, total and 

according to 8 diagnostic group. 

a. To assess total cumulative (any) psychiatric diagnosis according to sex, 

race/ethnicity, Medicaid eligibility category, and enrollees’ county of 

residence.  

ii. To assess the cumulative incidence of psychotropic medication use, total and 

according to seven psychotropic medication classes. 

a. To assess total cumulative psychotropic medication use according to 

gender, race/ethnicity, Medicaid eligibility category, and enrollees’ county 

of residence.  

b. To assess the cumulative incidence of concomitant use of two or more 

psychotropic medication classes. 

iii. To assess the cumulative incidence of psychosocial service use, total and 

according to enrollees’ gender, race/ethnicity, and county of residence. 
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iv. To compare the proportions of first psychiatric diagnosis and psychotropic 

medication class use among male and female initiators of mental health service 

use. 

v. To estimate the median duration (dispensed medication days) of psychotropic 

medication use total, and according to leading psychotropic medication classes.  

Aim 2 

i. To quantify patient-provider continuity of care (CoC) index for continuously 

enrolled 3-15 year olds and assess demographic, and clinical characteristics 

according to levels of CoC. 

ii. To assess the association between levels of continuity of care and pediatric mental 

health hospitalization and emergency department utilization in the 24 months 

following first mental health diagnosis.  

Aim 3 As a follow-up in the CoC cohort, 

i. To identify the proportion of 6-12 year olds who meet the CHIPRA criteria for 

quality follow-up care for ADHD treatment.  

ii. To assess the association between level of continuity of care and the quality of 

ADHD follow-up care.  
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2. THEORETICAL FRAMEWORK 
 

Over the years, the concept of care continuity has evolved from a linear model of 

care as defined by Geyman,53 Hansen54 and Hennen55 to an outcome-focused, 

multidimensional system of care. In light of the many different dimensions and 

components of CoC that have emerged over time, researchers have suggested that a 

concept as broad as CoC is best captured in complex adaptive care systems.56 According 

to Sturmberg, an adaptive system consists mainly of a pattern, a structure and processes 

within the system that unify and maintain the overall function of the care system.56  

Generally, the system pattern describes the configuration of relationships that 

determine the system’s essential characteristics. For example, a system pattern is evident 

in the structured organizational network that is observed in health care systems.  

Similarly, the system’s structure represents the physical components of the system’s 

pattern such as clinicians, patients, or HMOs. Lastly, the system processes describe the 

interactions between the structural components of the systems.  

To adequately capture the interconnectedness of the different components of CoC, 

the Sturmberg theoretical framework highlights the processes within the system as it 

relates to the interaction between related components (i.e. linear relationship) and the 

impact of these interactions on other components within the system (i.e. non-linear 

relationship).56 Specifically, the relationship between CoC and the patterns of health care 

utilization (i.e. ED visits, hospitalization and quality of ADHD treatment) will be 

examined.  
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Figure 1. Theoretical Framework of Continuity of Care 
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3. BACKGROUND 

Mental health in children and adolescents is characterized by the achievement of 

developmental and emotional milestones, healthy social development, and effective 

coping skills that are essential for day-to-day functioning at home, in school, and in the 

community.57,58 Childhood mental health disorders are therefore a major public health 

concern particularly because of their growing prevalence, early onset,59 comorbidity 

burden and lifelong effects on the child, family and community.57-60 A Centers for 

Disease Control and Prevention (CDC) review of the literature reported that 1 in 5 youths 

ages 13-18 in the U.S experience a mental health disorder in a given year57,61 and 50% of 

all lifetime cases of mental conditions begin by age 14.5,59,61 Further, among diagnosed 

youth, the increased use of psychotropic medications over the past 2 decades2,3,62 has 

generated public health concerns in the areas of medication safety and appropriateness of 

care,6-8,51,63 highlighting the need for more population-based studies of mental health 

diagnoses and psychotropic medication use in children, particularly publicly insured 

children.9-11,64   

3.1 Overview of Mental Health Diagnosis and Psychotropic Medication Use in 

School-age Children  
 

Over the past two decades, population-based studies in child psychiatry have 

advanced our understanding of psychopathology and psychotropic medication use in 

children, particularly school-age children (6-12 year olds) and adolescents (13-17 year 

olds). Common childhood mental health disorders that have been reported in these age 

groups include Attention Deficit/Hyperactivity Disorder (ADHD), conduct disorder, 

anxiety disorder, mood disorders, panic disorder and depressive disorders.14,57,61,65 In 
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particular, ADHD has been identified as the leading childhood mental health condition 

with an estimated nationwide prevalence in 4-17 year olds ranging from 7.8% in 2003 to 

11% in 2011 based on CDC conducted surveys.14,48,57,65 Overall, population-based studies 

have consistently reported an increased prevalence of mental health diagnoses and 

notable gender, age, racial/ethnic and insurance-status differences in the prevalence and 

treatment of mental health conditions in children and adolescents.5,57,66-68 For example, 

boys, older children (12-17 year olds) and non-Hispanic white youths are significantly 

more likely to receive mental health diagnoses and to seek mental health treatment 

compared to their gender, age group and racial/ethnic counterparts.5,65,69 Further, 

compared to privately insured children, low-income publicly-insured youths are more 

likely to receive mental health services, particularly children with disabilities and those in 

the foster care system who experience multiple placement disruptions.10,64,70-72  

In addition to the reported increase in mental health diagnoses among children 

and adolescents, the increased utilization of psychotropic medications in this population 

is well documented. Many population-based studies have reported off-label use of potent 

psychotropic medications for behavioral conditions in young children.3,17,73,74 In an 

assessment of the prevalence of psychotropic medication use among Medicaid-insured 

youth, Zito et al. reported a 2- to 3-fold increase across all medication classes over a 10-

year period (1987-1996).3 Similar findings were reported by Olfson and colleagues in a 

nationally representative physician survey (1996-2012) of psychotropic medication use in 

6-17 year olds.15  

Furthermore, in addition to the increased prevalence of psychotropic medication 

use among publicly-insured youth, recent studies show prolonged duration of use of such 
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medications and the concomitant use of psychotropic agents.72,73 In a cross-sectional 

assessment of publicly-insured 2-17 year olds, the median annual duration of second-

generation antipsychotic use was 180 days and younger children (2-12 year olds) had 

longer median duration of use than 13 to 17 year olds.73 A large retrospective cohort 

study of older publicly-insured youths (10-18 year olds) also found that initiators of 

second generation antipsychotic medications were at a significantly higher risk of 

incident diabetes mellitus compared to their non-initiator counterparts.75 Considering the 

growth of concomitant psychotropic medication use, these findings are particularly 

troubling in light of recent concerns about treatment-emergent cardiovascular and 

metabolic effects of stimulants.63,75-78 

Overall, in the epidemiology of childhood mental health disorders and patterns of 

psychotropic medication utilization, researchers have focused largely on older children 

(6-12 year olds) and adolescents (13-17 year olds). Despite reports of treatment emergent 

adverse effects in older children and empirical evidence of increased mental health 

service utilization among preschoolers,79-84 only a few population-based studies have 

assessed mental health diagnosis and psychotropic medication use in the critical years of 

physical and cognitive development (0-5 year olds).  

3.2 Mental Health Diagnosis and Psychotropic Medication Use in Preschoolers  
 

Many researchers and clinicians have challenged the veracity of mental health 

diagnoses in preschoolers (0-5 year olds) mainly because: 1) very young children are 

constantly undergoing rapid physical, behavioral, cognitive and emotional changes that 

could undermine the reliability of psychiatric disease measures in this population; and 2) 

normal developmental differences between children could easily be misinterpreted and 
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the Diagnostic and Statistical Manual for diagnosing mental disorders does not account 

for these variations.80 In addition, with the exception of methylphenidate, there is little 

evidence to support safety and effectiveness of psychotropic medication use in very 

young children. Consequently, psychotropic medication use in preschoolers is typically 

off-label, with little or no evidence of recommended monitoring of metabolic or 

cardiovascular adverse effects of these medications.85 This is particularly troubling 

because little is known about the short and long-term effects of early psychotropic 

medication exposure on child development and functioning.  

Over the past 2 decades, preschool mental health disorders that have been 

identified in cross-sectional population-based studies include ADHD, disruptive 

disorders, anxiety disorder, depressive disorder, and pervasive developmental 

disorders.81,86 Furthermore, the overall prevalence of all preschool mental health 

disorders varies widely depending on the methods of identification and definition of these 

disorders.83,87-89 This wide range of estimates of psychopathology in very young children 

demands greater attention in a large framework with improved study design and data 

analysis.  

3.2.1  Prior Population-Based Research on Preschool Mental Health Diagnosis 

 

In a population-based assessment of clinician-reported mental health diagnoses 

among 3,860 preschool children in the U.S., the prevalence of any mental health disorder 

was 21.4% and 9.1% of these cases were considered severe.83 Behavioral disorders were 

the most prominent and their prevalence was higher among boys, peaking at age 3. In 

particular, disruptive disorders [oppositional defiant disorder (ODD) and conduct 

disorder (CD)] and ADHD were the most common disorders among preschoolers and the 
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comorbidity of ADHD and ODD was prominent in the study population.83 Similar 

findings have been reported in other community-based assessments of mental health 

disorders and comorbidity patterns in preschoolers.1,90,91  

Also, when the persistence of psychiatric disorders was assessed in a community 

sample of 462 preschoolers at age 3 (baseline) and age 6 (follow-up), children who 

received a diagnosis at age 3 were nearly five times as likely as the others to receive a 

mental health diagnosis at age 6.92 Notably, about 50% of the 127 children with a mental 

health diagnosis at age 3 received a diagnosis at age 6 and ADHD, ODD and anxiety 

disorders were the most likely conditions to persist from age 3 through 6.92 In addition, 

chronic irritability and ADHD-related functional impairments (in daycare and social 

settings) are prominent among preschoolers such that ADHD-diagnosed preschoolers are 

known to be significantly more likely to be suspended from preschool compared to those 

without ADHD.90,93-99  

Overall, in the assessment of psychiatric disorders among preschoolers, 

population-based studies have focused largely on cross-sectional assessments of the 

leading and comorbid conditions. Such early childhood clinician-reported psychiatric 

service patterns have not been assessed using longitudinal study designs that capture the 

extent of service use through cumulative assessments of service utilization.  

3.2.2 Preliminary Data on Mental Health Diagnosis 

Among publicly-insured preschoolers, ADHD and other behavioral conditions 

remain the leading mental health disorders. In our preliminary study of mental health 

diagnosis and medication treatment of 14,339 Medicaid-insured children continuously 
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enrolled from birth (in 2007) to age 5*1 in a Mid-Atlantic state, learning disorders, 

ADHD and disruptive disorders were the leading mental health diagnoses by age 5.100 

Cross-sectional analyses of the cohort showed that the annual prevalence of any mental 

health diagnosis ranged from 1.2% in the year of birth to 11.9% at age 5 and behavioral 

disorders [ADHD (4.4%); disruptive disorder (3.6%)] were the most prominent diagnoses 

at age 5 (Table 1). Mental health diagnoses steadily increased from birth to age 5 but the 

bulk of these were behavioral in nature and rarely severe mental health conditions like 

autism (Table 1). 

By age 5, the cumulative incidence of any mental health diagnosis was 23.7% 

(Fig. 2). It should be noted that there are no drop-outs across the years of assessment 

which produced this cumulative incidence. Compared to the cross-sectional estimate of 

11.9% at age 5, our longitudinal, cumulative assessment demonstrates the need for a 

more comprehensive evaluation of mental health service use among preschoolers.  

 

Table 1. Annual cross-sectional percent prevalence of psychiatric diagnoses in a 
Medicaid-insured birth cohort 

 

 

                                                        

1 *Data for ages 6 and 7 were unavailable for preliminary analyses 

Source: Psychiatric Diagnosis and Medication Patterns in a Medicaid-insured Birth Cohort. ICPE Conference, Dublin. 
Pennap et al. 2016. 
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Figure 2. Percent Cumulative Incidence of Psychiatric Diagnoses across 6 Years 

 

 

3.2.3 Psychotropic Medication Patterns in Preschoolers 

3.2.3.1 Publicly-insured Population  

In addition to the growth in mental health diagnosis, population-based studies 

have documented increased psychotropic medication use among preschoolers. In a cross-

sectional assessment of psychotropic medication use among publicly-insured 2 to 4 year 

olds, Zito et al. reported a 3-fold increase in stimulant use between 1991 and 1995 (4.1% 

vs. 12.3%).4 Similar increases were reported for clonidine and antidepressant use during 

this period. In another cross-sectional study, Zito et al. reported a 2-fold increase in the 

use of psychotropic medications among publicly-insured preschoolers between 1995 and 

2001.23 Stimulants, antipsychotics and antidepressants were the predominant 

psychotropic medication classes in the study population23 and similar findings have been 

reported in other cross-sectional studies of Medicaid-insured preschoolers.20,21,24,101 

Across 36 states, a cross-sectional assessment revealed a steady growth in the 

prevalence of psychotropic medication use in half a million publicly-insured preschoolers 

Source: Psychiatric Diagnosis and Medication Patterns in a Medicaid-insured Birth Cohort. ICPE Conference, Dublin. Pennap et al. 2016.  
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from birth through age 4 (2000-2003).21 Again, stimulants, antipsychotics and 

antidepressants were the most prevalent psychotropic medication classes and notable 

gender and racial/ethnic differences in medication utilization were reported.21 More 

recently, a state specific assessment of 6,915 Medicaid-insured preschoolers (0-6 year 

olds) showed a steady increase in atypical antipsychotic (ATP) medication use between 

2001 and 2004 (Fig. 3).101 In this study, the prevalence of ATP medication use remained 

elevated across the 10 years (2001-2010) and older male children were more likely to 

receive an ATP.101  

 

Figure 3. Annual Prevalence of Atypical Antipsychotic Use in Medicaid-insured 
Preschoolers in Kentucky 
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3.2.3.2 Nationally Representative Surveys and Privately-insured Populations 

Cross-sectional analyses of the National Ambulatory and National Hospital 

Ambulatory Medical Care Surveys (NAMCS/NHAMCS) from 1994-2009 showed a 

steady increase in preschool (2-5 year olds) psychotropic medication use from 1999, 

peaking in 2004 after the FDA issued box warnings for antidepressant use in children 

(Fig 4).1 During this period (1994-2009), a psychotropic medication was prescribed at 1% 

of physician office visits by 2 to 5 year olds in the U.S. and psychotropic medication 

users were more likely to be boys, older preschoolers (4 to 5 year olds), publicly-insured 

and white.1 Notably, psychotropic medication use before age 2 was not captured in these 

analyses. However, findings from this nationally representative study are consistent with 

the reported increased psychotropic medication use among publicly-insured preschoolers 

from 1991-19954 and 2001.23  

 

Figure 4. Visit rate of psychotropic medication use by study year for 2-5-year-old US 
children 

 

 
Source: National Trends in Psychotropic Medication Use in Young Children: 1994-2009. Chirdkiatgumchai et al. 2013 
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Among privately insured preschoolers (2-5 year olds), Olfson et al. showed that 

the annual rate of antipsychotic use per 1000 children significantly increased from 0.78 in 

1999-2001 to 1.59 in 2007.26 In this assessment of over 400,000 preschoolers, male 

gender and having multiple psychiatric diagnoses were important determinants of 

increased antipsychotic medication use.26 Also, among children who received 

antipsychotic medications in 2007, pervasive developmental disorders or mental 

retardation, Attention Deficit/Hyperactivity Disorder (ADHD), and disruptive disorders 

were the most prominent psychiatric diagnoses.26 Notably, the use of psychotherapy and 

visits to psychiatrists were relatively low among antipsychotic medication users.26 

3.3 Limitations of Cross-sectional Studies 

Over the past 3 decades, population-based studies have identified increased 

utilization of mental health services among preschoolers. However, these studies have 

focused largely on assessing cross-sectional mental health service utilization patterns. 

Consequently, little is known of the longitudinal patterns of mental health diagnoses and 

psychotropic medication use among preschoolers. A focus on these longitudinal patterns 

would capture service utilization over time and provide information on medication 

exposure in the same individual over time (cumulative). Furthermore, when such 

longitudinal patterns are captured from birth through preschool years, the data will 

provide an opportunity to identify mental health service initiation and duration of use 

over multiple years (i.e. cumulative exposure).  

To date, only a few population-based studies have attempted to provide 

longitudinal patterns of mental health service use among preschoolers, particularly 

publicly-insured preschoolers. In an assessment of psychotropic medication use over a 4-
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year period, Garfield et al. found that 1.2% of Medicaid-insured preschoolers across 36 

states received a psychotropic medication between 2000 and 2003.21 Medication use 

increased with increasing age of children and the most prevalent medication classes in 

this study were stimulants (0.55%), antidepressants (0.26%), and antipsychotics 

(0.24%).21 However, although the authors had 4 contiguous years of data, data analysis 

was cross-sectional, providing information on the annual prevalence of psychotropic 

medication use from 2000 through 2003.21 This cross-sectional approach failed to capture 

a complete profile of service utilization in a population of the same individuals across 4 

years. This limitation highlights the need to thoroughly assess psychiatric service 

utilization patterns using a longitudinal approach to capture the extent of service 

utilization continuously over multiple years in the same individuals.  

Using claims data from a single state Medicaid program, Fontanella et al. 

attempted a longitudinal study of psychotropic medication prescribing patterns in 

preschoolers (2-5 year olds) from 2002 through 2008.20 The overall prevalence of 

psychotropic medication use increased slightly from 1.7% in 2002 to 1.9 % in 2008.20 

Children who were older (4-5 year olds), white, male, disabled, and in foster care were 

more likely to receive psychotropic medications in this study.20 ADHD, bipolar disorder, 

and disruptive disorders were the most prominent diagnoses among psychotropic 

medication users, suggesting a growth in the proportion of preschoolers being treated 

with antipsychotics, stimulants and alpha-agonists, primarily for behavioral disturbances 

and aggressive symptoms.20  

Although the authors attempted to assess longitudinal patterns of preschool 

psychiatric service utilization from 2002 to 2008, only 12 months of continuous 
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enrollment was required for study eligibility. In addition, the study cohort was open and 

new cohort member were admitted annually over the study period. Consequently, the 

study design was unable to capture service utilization in the same individual over the 7-

year period. As highlighted in our preliminary study, failure to capture complete 

enrollment across multiple years makes longitudinal assessment impossible. In sum, the 

dearth of longitudinal studies that capture the full extent of preschool psychiatric service 

use in the same individual over time suggests that the increased utilization based on 

cross-sectional studies are likely to be underestimated in very young children. In 

particular, there is a need to capture the extent of psychiatric service use from birth 

through preschool years to identify service initiation and capture the duration of service 

use over multiple years.  

3.4 Birth Cohort Studies  

3.4.2 Traditional Prospective Birth Cohorts and Longitudinal Studies 

Over the past 5 decades, the increased global recognition of the value of life 

course epidemiology as a strategic approach to determining the occurrence, diagnosis and 

management of chronic conditions over the course of life has inspired several 

longitudinal birth cohort studies.102,103 Findings from these longitudinal studies have 

informed many medical and policy decisions in the areas of disease risk identification 

and in the assessment of short- and long-term exposure to harmful environmental, social 

or health factors. For example, the Finnish birth cohorts that were established in 1966, 

1981 and 1986 provide unparalleled opportunities to study disease emergence, multiple 

disease risk factors and to identify intermediate disease stages from early fetal years to 

adulthood.104 In particular, data from these cohorts have been widely used to identify 
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early biological and psychosocial risk factors for mental health disorders later in life.105-

108 For instance, Rosso et al. found that the odds of early onset (≤ age 22) schizophrenia 

was significantly increased by hypoxia-related obstetric complications (e.g. birth 

asphyxia or neonatal cyanosis) in a Finnish birth cohort.105 Subsequently, in a 16-year 

follow-up assessment of another birth cohort in Finland, Juola et al. showed that early 

age of schizophrenia onset and prolonged duration of untreated psychosis were associated 

with unfavorable long-term schizophrenia treatment outcomes.108  

Similarly, the Isle of Wight birth cohort has been pivotal in the longitudinal 

assessment of psychiatric and medical disorders in British children. In 1964 and 1965, 

residents of the Isle of Wight between the ages of 5 and 11 years were surveyed for a 

variety of medical and psychiatric disorders. Since then, multiple follow-up surveys have 

been administered to the same group of children, assessing the longitudinal patterns of 

psychiatric disorders.109,110 This longitudinal design provided opportunities to: 1) assess 

psychiatric disorders according to age of onset; 2) identify determinants of these 

disorders prospectively; and 3) examine the course of disorders over time.109 Behavioral, 

conduct, anxiety and depressive disorders were the most prominent psychiatric diagnostic 

groups in the birth cohort and notable age differences were reported in the prevalence and 

distribution of these disorders.110  

Despite the extensive assessment of psychiatric disorders in the Isle of Wight 

cohort, preschool psychiatric service utilization was not examined. However, the 

longitudinal London Study (N = 705) by Richman and colleagues assessed behavioral 

conditions in preschoolers living in North London Borough from age 3 through 

8.109,111,112 The longitudinal design of this study was essential to: 1) document the 
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persistence of behavioral conditions in children from age 3 through 8; and 2) illustrate the 

long-term effect of psychosocial factors (e.g. maternal depression) on the development of 

psychiatric disorders in very young children.109,111  

In another community-based birth cohort assessment of preschool psychiatric 

service utilization, 7% of Norwegian preschool children born in 2003 or 2004 in the city 

of Trondheim had any mental health disorder (N=2,475). By age 4, the leading mental 

health disorders in this birth cohort were depressive disorders (2.0%), ADHD (1.9%), 

ODD (1.8%), CD (0.7%), and anxiety disorders (1.5%).81 Notably, when functional 

impairments were not required for the diagnosis of emotional (e.g. anxiety disorders) and 

behavioral (e.g. ODD, ADHD) conditions, the prevalence of any parent-reported 

emotional and behavioral disorder increased from 7% to 13.0%.81 Also, children from 

low income families had more clinician-diagnosed behavioral, depressive and anxiety 

disorders than children from high income familes.81  

In addition, the authors reported an extensive psychiatric comorbidity pattern in 

this Norwegian population, highlighting the complexity of mental health disorders in very 

young children. Among diagnosed children, the proportion of children with more than 

one mental health disorder ranged from 32.9% to 84.6% (see table 2).81 Almost half of 

the children with an ADHD diagnosis had at least one other mental disorder diagnosis 

and similarly, 46% of ADHD diagnosed preschoolers (4 year olds) had one or more 

behavioral or emotional disorders.81 However, despite these extensive assessments, data 

collection at a single point in time did not allow for longitudinal assessments. 
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Table 2 Percent Prevalence of Psychiatric Comorbidity among Norwegian Preschool 
Children  

 

 
 

In the U.S., as early as 1977, the Martha’s Vineyard Child Health Survey was 

administered to all 3 year old residents of Martha’s Vineyard in Massachusetts.113 In this 

population-based cohort, one hundred children (born between June 1974 and July 1975) 

and their parents were interviewed to assess the patterns of behavioral disorders in the 12 

months preceding the interview.113 Although the authors attempted to replicate findings 

from the London Study, data collection at a single point in time did not allow for 

longitudinal assessments. Ultimately, the estimated prevalence of behavioral disorders in 

this cohort was slightly lower than the estimates from the London Study.113  

In 2001, the nationally representative Early Childhood Longitudinal Study Birth 

(ECLS-B) Cohort was established in the U.S. to follow children from birth (in 2001) 

through kindergarten.114 The ECLS-B cohort was designed to provide policy makers, 

researchers, and child care providers detailed information on children’s: 1) growth and 

development during the critical years before formal schooling; 2) transition to child care 

(or early childhood educational programs) and the continuity of such non-parental care; 

3) health status at birth and at regular intervals during early childhood; 4) father 

involvement; and 5) school readiness.114 From 2001 through 2007, 14,000 children, their 

parents, and care providers were surveyed across multiple settings (i.e. home, child care, 
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school) on children’s cognitive, social, emotional, and physical development when the 

children were 9-months, 2-years, 4-years, and 5-years old.114 Findings from these 

longitudinal assessments have provided evidence to support associations between early 

life (i.e. age 2) exposures and difficulties with behavioral, developmental and academic 

achievements at age 5.115-118 Also, standardized reports on children’s mental and physical 

development from birth through 42 months of age have been generated from the ECLS-

B.119 

Similarly, the longitudinal National Children’s Study (NCS) was established in 

the U.S through the National Children’s Health Act to assess environmental influences on 

child health and development.120 The study was designed to follow up a nationally 

representative birth cohort of 100,000 children from birth through age 21. However, 

following criticisms of the study design and feasibility, the study was cancelled in 

December 2014 based on the assessment of a National Institutes of Health (NIH) 

advisory committee.121-123 Nevertheless, expert committees continue to deliberate over 

the role of longitudinal studies in the understanding of children’s health and 

development, the weaknesses of the NCS, and the need to establish a nationally 

representative birth cohort in the U.S.124 To date, the general consensus is that although 

cross-sectional assessments are efficient, they fail to provide a comprehensive 

understanding of health determinants over time and are often focused on a limited 

number of determinants or a limited period of child development.124,125 Currently, the 

NIH sponsored Environmental Influences on Child Health Outcomes (ECHO) study is 

proposed to replace the NCS by merging existing cohort studies to facilitate the 

assessment of the effects of environmental factors on child development.126 However, 
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this design lacks a national probability sampling frame that is essential for calculating 

nationally representative estimates of the association between environmental factors and 

child development.  

In sum, findings from population-based birth cohorts have contributed widely to 

the knowledge that perinatal and early childhood diagnoses and exposures are important 

determinants of health conditions in the later stages of life.107,127,128 In light of recent 

concerns about increased mental health service utilization among very young children, 

there is a need for longitudinal assessments of early childhood psychiatric service use at a 

national level and particularly among publicly insured, vulnerable children. 

3.4.3 Birth Cohorts from Secondary Data Analysis 

Life course epidemiology studies are time consuming and resource intensive, 

highlighting the need for more efficient longitudinal studies that can be conducted from 

large secondary databases. In the past 2 decades, several birth cohort studies have 

emerged from secondary data analyses. For instance, a group of researchers in Minnesota 

established a birth cohort of children born from January 1, 1976 through December 31, 

1982, to mothers residing in Rochester, Minnesota.129 The cohort was created using 

computerized birth records from the state department of health and children were 

followed from birth to the earliest event of emigration from Rochester, death or end of 

study. Records from all medical and academic facilities in Rochester were abstracted and 

linked to the identified birth records. Notably, over the past 2 decades, research findings 

from this birth cohort have elucidated patterns of mental health service utilization, 

comorbidities, as well as short- and long-term outcomes of mental health diagnosis and 

treatment in the early years of life.  
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Specifically, the Minnesota birth cohort has been used to establish a significant 

association between ADHD diagnosis in early childhood and an increased likelihood of 

receiving an internalizing (e.g. anxiety disorders) or externalizing (e.g. conduct disorder) 

psychiatric diagnosis by age 19.30 Further, multiple research findings from this birth 

cohort have established similar associations between early childhood exposures and 

psychiatric outcomes in later years.31,129-132 For example, reading disability at age 19 was 

significantly higher in ADHD diagnosed children compared to their counterparts.30 

Although those community-based birth cohort analyses are efficient and informative, 

they focused on a relatively small, racially homogeneous community that is not 

representative of low-income, non-white, publicly-insured youths who are known to have 

high mental health service utilization.9-11,133 Other state-specific, community-based birth 

cohort studies in the U.S. have also reported demographic characteristics that are similar 

to those in the Minnesota cohort.130,134  

In low-income Medicaid populations, a growing number of birth cohort studies 

have assessed early life exposures, health service utilization patterns and health outcomes 

over the last decade.135-138 However, these studies have focused largely on non-mental 

health outcomes such as hospital readmission rates, infant mortality or general health 

service utilization in the first few years of life.32,33,135,139 To date, no published study on 

U.S. Medicaid-insured birth cohort has assessed psychiatric service utilization patterns 

among children who are continuously enrolled from birth through age 7. The proposed 

study aims to fill this knowledge gap through longitudinal assessments of mental health 

service use in a birth cohort of high-risk, low income and vulnerable publicly-insured 

children from birth through age 7. Also, we aim to assess the longitudinal pattern of 
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mental health service utilization as it relates to the continuity (consistency) of patient-

provider contact over multiple years.  

3.5 Continuity of Care (CoC) 

In the U.S., a growing number of patients are being seen by an array of providers 

in diverse organizations and health care settings, raising concerns about fragmentation of 

health care delivery.140 Conceptually, the continuity of patient-provider contact often 

reflects ongoing health care management aimed at achieving quality and satisfactory 

medical care.37 The Institute of Medicine describes CoC as a core attribute of primary 

care that fosters clinician-patient relationships and promotes better patient evaluation that 

may in turn eliminate unnecessary diagnostic tests for ill-defined symptoms.141 Usually, 

such enduring relationships transcend multiple illness episodes and often involve 

responsibilities for preventive care and care coordination.142 Consequently, it is expected 

that a stable patient-provider relationship would foster trust, mutual understanding and 

sustained responsibility towards the patient.143,144  This notion is in keeping with the 

medical home concept that provides comprehensive and continuous care to patients in 

order to improve health outcomes.145  

In particular, continuity of care is an essential component of quality health 

services for children with mental health disorders who often require a complex array of 

services across multiple settings (i.e. medical, psychiatric, child welfare or juvenile 

justice).144 For example, in light of the chronic shortage of child and adolescent 

psychiatrists in the U.S, an increasing number of children with mental health conditions 

are being treated in primary care settings. Also, a recent survey of help-seeking patterns 

among 4-17year-old Canadians with mental health disorders (N=100), showed that on 
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average, parents contacted 4 different mental health clinics in the previous year. About 

50% of the parents were interested in complex treatment options and actively sought 

treatment for different mental health conditions across clinics. These findings highlight 

the complex patterns of help-seeking behavior among youths diagnosed with mental 

health disorders and suggest a lack of CoC in this vulnerable population. To date, very 

few studies have assessed continuity of care in the pediatric population and even fewer 

have focused on mental health disorders in this population.  

3.5.2 Continuity of Care (CoC) and Health Outcomes in Children  

3.5.2.1 Non-Mental Health Conditions 

Over the past 3 decades, enduring patient-provider relationships have been 

assessed in relation to patient satisfaction, health service utilization and overall 

improvement in health outcomes in the pediatric populaiton.38-40,42 Specifically, increased 

continuity of care has been associated with improved health outcomes for both healthy 

children and children with chronic conditions. For example, in a publicly-insured 

population (n=252), high CoC was associated with a significant decrease in outpatient 

and inpatient visits for diabetic ketoacidosis, a life threatening disorder, among youths (0-

18 years old) with diabetes.39 Also, high continuity of care, defined as a range of 0.33 

(i.e. 1 in 3 visits to the same doctor) to 1.00 (i.e. all visits to the same doctor) was 

associated with increased ophthalmologist visits, a major preventive service in children 

with diabetes.  

In a similar study, Brousseau et al. assessed CoC in a cohort of 181 children born 

between December 1, 1999 and April 30, 2000 who were continuously enrolled in United 

Healthcare of Wisconsin, an insurance group that covers both privately and publicly-



32 

 

insured children.146 Increased CoC was associated with fewer ED visits in the first 2 

years of life. Notably, as follow-up increased from 12 to 18 months, the negative 

correlation between increased CoC and the number of ED visits increased.146 These 

findings are consistent with findings from a larger, population-based assessment of the 

association between levels of CoC and both emergency department visits and 

hospitalization in children. In an assessment of 0-18 year olds who were continuously 

enrolled in a health maintenance organization (HMO) between 1993 and 1998 

(N=46,097), low continuity of care was associated more ED visits and hospitalizations.147 

These risks were greater among publicly-insured children, particularly foster care 

children148 and children diagnosed with asthma.147  

With regard to preventive and well-coordinated care, increased CoC has been 

associated with timely vaccination in a cohort of 11,233 children who were continuously 

enrolled in an HMO in the first 15 months of their life.40 Similarly, a survey of 759 

children and their parents at a primary care clinic showed an association between 

increased CoC and improved quality and coordination of care.42,149 Parents of children 

with high CoC were more likely to report satisfaction with their child’s provider(s) in 

several respects. Specifically, providers’: 1) awareness of and interest in care received in 

other healthcare settings; 2) attitude towards follow-up on child’s condition(s); 3) respect 

for parents’ opinions; and 4) communication style and duration of visits.42,149  

3.5.2.2 Mental Health Conditions  

Although CoC has been explored extensively in relation to non-mental health 

conditions in children, the extent of its association with pediatric mental health outcomes 

has not been well studied. A review of the literature shows that researchers have focused 
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largely on adults with mental health conditions and such studies have associated 

increased CoC with improved social functioning,150 reduced duration of 

hospitalization,151 reduced risk of hospitalization152,153 and overall patient satisfaction.154 

To date, only a few studies have assessed CoC in children with mental health conditions.  

In a survey that assessed CoC and the management of pediatric mental health in 5 

children’s mental health agencies in Ontario (N=26), patients and their parents 

highlighted the importance of CoC as it relates to: 1) relational continuity (i.e. child’s 

attachment to and ability to connect with and trust a clinician); 2) informational 

continuity (i.e. information sharing between treatment teams and across sectors); and 3) 

management continuity (i.e. patient and family involvement in care, coordination of care 

and the involvement of the education, primary care, child welfare and juvenile justice 

sectors in the management of pediatric mental health).144 Although Tobon et al. did not 

assess CoC quantitatively as a determinant of health outcomes, the highlighted patient 

and parent perspectives are indicative of the value of CoC in this vulnerable 

population.144 

Further, an assessment of parent perspectives on CoC for children with complex, 

chronic health conditions in hospital clinics, physicians’ offices, and patient advocacy 

organizations in British Columbia identified themes that are similar to findings from 

Tobon et al.144,155 Parents of children with ADHD highlighted the value of relational 

continuity and regarded enduring patient-provider relationships more favorably.155 

Important themes such as the role of CoC in fostering patient-provider communication, 

management continuity, and the burden of fragmented health care delivery on parents 

were highlighted.  
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In sum, exploratory findings from these surveys highlight patient and parent 

perspectives on the value of CoC in pediatric mental health, thus generating the 

hypothesis that increased CoC is associated with improved pediatric mental health 

outcomes. To our knowledge, no study has statistically assessed this hypothesis, 

particularly among publicly-insured children. We quantify continuity of care in a Mid-

Atlantic state Medicaid cohort from age 3 through 15 and assess its role in the utilization 

of potentially disruptive and costly hospitalization and ED visits in the 24 months 

following first mental health diagnosis.  

3.5.3 Types of Continuity of Care 

The core elements of continuity of care include: 1) care that is experienced and 

measured at an individual level; and 2) care that is received over time (i.e. longitudinal). 

These central elements distinguish CoC from other health care attributes (e.g. care 

coordination) and set explicit guidelines for its classification and assessment.143,144 Using 

these core elements as guidelines, a comprehensive review of the concepts and measures 

of continuity of health care delivery has identified 3 types of CoC: 1) informational; 2) 

management; and 3) relational.143 In addition to these core elements and types of CoC, 

continuity of care has been described in terms of the 7 different dimensions through 

which continuity can be provided: 1) chronological; 2) geographical; 3) interdisciplinary; 

4) interpersonal; 5) informational; 6) accessibility; and 7) stability. These dimensions are 

described in Table 3. 

3.5.3.1 Informational Continuity of Care 

Patient information is the common thread linking care from one provider to 

another, and from one health system to another.143 Therefore, informational CoC 
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represents the availability and utilization of patient information on prior health events for 

decision making and health management.37,143 Information transfer between sectors and 

the accumulation of medical and non-medical patient information over time are the core 

components of informational CoC.  

3.5.3.2 Management Continuity of Care 

When health care delivery from different sources are complementary, such that 

important services are not missed, duplicated, or poorly time, continuity is said to have 

occurred at the management level.143,144 For example, when the optimization of health 

care delivery extends beyond the traditional medical system into social services, as it 

often is the case with pediatric mental health treatment, management CoC is essential to 

prevent fragmentation of care delivery. Management CoC is disease focused and 

emphases are placed on managing the different facets of the chronic disease of interest. 

Consistency of care and flexibility of individualized care plans form the core component 

of management CoC.  
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Table 3. Dimensions of Continuity of Care 
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3.5.3.3 Relational Continuity of Care 

Relational continuity represents a sustained patient-provider relationship that 

fosters informational continuity, individualized and informative care plans as well as 

trust, mutual understanding, and a sense of responsibility toward the patient.143 Generally, 

the extent of interpersonal patient-provider relationships depends on the duration and 

type of care being provided.143 For example, compared to children with no chronic health 

condition, children with chronic conditions such as ADHD or diabetes are more likely to 

have frequent patient-provider contacts and a sense of affiliation toward their providers. 

Conceptually, consistency of provider and an ongoing patient-provider relationship form 

the core component of relational CoC.143 

We assessed relational CoC in a continuously enrolled cohort of 3 to 15 year olds 

with a first mental health diagnosis in 2008-2012. We estimated the dispersion of patient-

provider contact for all outpatient visits in the 24 months following first mental health 

diagnosis and characterize the cohort in terms of high, moderate or low CoC according to 

age group, gender, race/ethnicity, Medicaid eligibility category, county of residence, 

number of outpatient visits, first psychiatric diagnostic group and the presence of 

comorbid medical conditions.  

3.5.3.3.1 Measures of Relational Continuity of Care 

Over the years, CoC has been assessed using a wide variety of instruments in 

different health care settings across varying contexts.37,143  Generally, these instruments 

were designed to assess specific types of continuity of care and often within a single care 

context. Table 4 describes the different instruments that have been used to measure 

relational CoC.  
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Table 4. Measures of Relational Continuity of Care 
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3.5.3.3.2 The Alpha Index 

 
The Alpha Index is a weighted average of the concentration of providers and the 

sequential patient-provider continuity in a series of patient visits, with the parameter α 

specifying the weight.47 A major advantage of the Alpha Index is its ability to reflect both 

provider concentration and sequential continuity.  

The index ranges from zero to one. A value of zero represents maximum 

dispersion which implies that a different provider is seen for every outpatient visit (i.e. no 

continuity). On the other hand, a value of one represents minimum dispersion that occurs 

when the same provider is seen across all episodes of care (i.e. high continuity). Table 5 

illustrates a range of Alpha indices as defined by a sequence of physician visits. The 

Alpha Index’s measure of provider concentration is based on the concept of Kullback-

Leibler (K-L)156 information while the measure of sequential continuity is based on the 

fraction of sequential visit pairs at which the same provider was seen (SECON).47  

The concept of Kullback-Leibler information has been widely used in various 

research areas such as protein folding157 and the genome cloning libraries.158 Regarding 

continuity of care, the K-L information represents a measure of the distance between two 

probability distributions.47 For example, consider a group of random variables Xi,…Xn, 

defined from an m-state homogeneous Markov chain with a transition probability matrix 

M= (Pij) and equilibrium distribution π = (π1, …., πm) (where πj equals the proportion of 

times the Markov chain will be in state j). In terms of continuity of care, let n denote the 

number of visits made during the study period, and each random variable Xi, I = 1,…,n, 

identifies the provider seen at the ith visit, given that m providers are available.  
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Mathematically, the K-L information is represented as: 

KL(π,Qm) = log m + ∑ �������
�
��	  = log m = I(π) 

 

Where I(π) = 
∑ �������
�
��	   is the entropy of the probability measure π  

 

Therefore, the K-L information index is the difference between a constant log m 

and the entropy. It represents the degree of concentration relative to no concentration and 

higher values of KL(π, Qm)/log m indicate higher concentration.  

The individual-based sequential continuity SECON159 represents the fraction of 

sequential visit pairs at which the same provider was seen, and is an average over the 

assessment period of the visit-based sequential continuity ‘S’.47 For example, given the 

number of visits n, let fi/n represent the fraction of visits to provider i,  

where P(n) =(f1/n, f2/n,f3/n,….., fm/n) is the empirical distribution of visits made by 

a patient during the study period to m providers.  

If Sn represents the number of sequential patient-visit pairs at which the same 

provider is seen, then the Alpha Index is given as the sum of the KL information [0≤ 

KL(Pn),Qm)/log m ≤1] and SECON [0≤Sn/(n-1)=SECON≤1] 

 Mathematically, the Alpha Index CIα is defined as 

                         CIα  = αKL +(1- α) SECON 

Table 5. Example of the Alpha Index (CoC)  
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3.6  Summary  

 

In sum, this dissertation sought to expand our understanding of health service 

utilization pattern among publicly-insured children by assessing the longitudinal patterns 

of mental health service use in a Medicaid-insured birth cohort. Further, we assessed the 

continuity of patient-provider relationship among youths with mental health conditions 

and examined the association between patient-provider continuity of care and the quality 

of care for children with mental health conditions.  
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4 PATTERNS OF EARLY MENTAL HEALTH DIAGNOSIS AND 

MEDICATION TREATMENT IN A MEDICAID-INSURED BIRTH 

COHORT (Aim 1) 
 

4.1 Abstract 
 
Importance: The increased use of psychiatric services in the U.S. pediatric population 

raises concerns about the appropriate use of psychotropic medications in very young 

children.  

Objective: To assess the longitudinal patterns of psychotropic medication use in relation 

to diagnosis and duration of use in a Medicaid-insured birth cohort. 

Design: A cohort design was applied to computerized Medicaid administrative claims 

data for children born in a Mid-Atlantic state in 2007 and followed for up to 96 months.  

Setting: A Mid-Atlantic state Medicaid pediatric population. 

Participants: Enrollees were included in the birth cohort if they had: 1) an enrollment 

record at birth or within 3 months of birth and 2) at least 6 months of continuous 

enrollment from birth. The cohort (N=35,244) represents 92.2% of the Medicaid-insured 

newborns in 2007.  

Exposure: Mental health treatments from birth through age 7.  

Main Outcomes and Measures: Cumulative incidence of first psychiatric diagnosis and 

psychotropic medication use (monotherapy/concomitant) from birth through age 7, total 

and by gender. Additionally, we assessed cumulative incidence of psychosocial service 

use (0-7 years) as well as the annual duration i.e., number of days of psychotropic 

medication among medicated 3–7 year olds.  

Results: By age 8, 19.7% of the birth cohort had utilized outpatient services for 

psychiatric diagnoses (codes 290-319) and 57.7% of these users had a behavioral 
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diagnosis (codes 312, 313, or 314). Females were more likely to receive an incident 

psychiatric diagnosis of adjustment disorder (22.2%F vs. 14.5%M; p<.0001) or anxiety 

disorder (7.1%F vs. 4.1%M; p<.0001). By age 8, 10.2% of the cohort had received a 

psychotropic medication. Among medication users, 80.5% received monotherapy, 16.4% 

received 2 medication classes concomitantly, and 4.3% received ≥3 medication classes 

concomitantly for ≥60 days (range: 78-180 days). The annual median days of 

psychotropic medication use among medicated children increased with age, reaching 

210/365 days for 7 year olds. Among 7 year olds, the median days of use of antipsychotic 

(193 days), stimulant (183 days), or alpha-agonist (199 days) exceeded half of the year.  

Conclusions and Relevance: Medicaid-insured children had substantial mental health 

services and prolonged psychotropic medication exposure in the early years of life. Our 

findings highlight the need for outcomes research in pediatric populations. 
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4.2     Introduction 
 

The increase in the treated prevalence of psychiatric diagnoses and psychotropic 

medication use in pediatric populations in the U.S. 1-5 has generated public health 

concerns,6-8 particularly regarding the expanded use of antipsychotics for behavioral 

management in children.12 Notably, most pediatric psychotropic medication use (67%)160 

is not FDA approved and is therefore prescribed off-label -- wherein evidence of benefits 

is not available to balance the risk of potential harm.13,160,161 The differential use of 

psychotropic medications among poor, near poor and foster care children who are more 

likely than privately-insured youths to receive psychotropic medications,9-11 raises social 

and ethical concerns. While there is evidence to support the efficacy of stimulants in the 

management of Attention Deficit/Hyperactivity Disorder (ADHD)162 or antipsychotics 

for aggression in autism spectrum disorders,163 concerns about off-label use and the 

short- and long-term neurobiological effects of early exposure to complex combinations 

in community treated populations continue unabate.164,165 

Over the past 20 years, cross-sectional studies have assessed the trends in 

psychiatric diagnosis and treatment in pediatric populations.14-19 However, little is known 

about the longitudinal patterns of pediatric psychiatric service use.20,21 Population-based 

birth cohort studies of psychiatric service use have focused largely on populations with a 

specific psychiatric diagnosis.109,129,131,166-168 To our knowledge, there has been no 

assessment of cumulative mental health services from birth, in a Medicaid-insured 

cohort. In addition, although there is evidence to support gender differences in the 

prevalence of psychiatric diagnosis and treatment,3,169,170 gender differences in the 
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patterns of initiation of psychiatric service utilization among children are largely 

unknown. 

Further, little research has been devoted to developmental psychopharmacology 

despite concerns that early exposure in utero or in preschool years could potentially alter 

physical, cognitive and emotional development.171-174 Taken together, this knowledge gap 

and the controversies around the safety of pediatric psychotropic medication use 

highlight the need to understand the extent of pediatric mental health services in a 

longitudinal framework.  

We assessed the cumulative incidence of first psychiatric diagnosis and first 

psychotropic medication class use in a Medicaid-insured population of the same children 

across 8 years. To appreciate the context of service use, we assessed the cumulative 

incidence of psychosocial service use and the duration of psychotropic class use among 

medication users.   

4.3 Methods 
 

4.3.1 Study Design 

 

The cohort was selected from computerized Medicaid claims data for newborns in 

a Mid-Atlantic state in 2007 (Figure 5) and followed for ≤96 months. Enrollees included 

in the birth cohort had: 1) an enrollment record within 3 months of birth; and 2) ≥6 

months of contiguous enrollment. These inclusion criteria aimed to assure survivors of 

the perinatal period. Enrollees were lost to follow-up if they were missing ≥6 contiguous 

months.  

We linked enrollment files to outpatient and physician files, and dispensed 

prescription drug files to assess International Classification of Disease and Related 
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Health Problems, Ninth Revision (ICD-9-CM) diagnosis codes, procedure codes, and 

date of service. The prescription drug files comprise prescription drug names and 

dispensing date. This study was approved by the University of Maryland, Baltimore 

Institutional Review Board.  

 

Figure 5. Birth Cohort Selection 

 

      Across 8 years, 57.1% of the birth cohort was followed continuously (35.9% had no gap in enrollment and  
      21.2% had a gap of less than 6 months) while 42.9% was lost to follow-up.    
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4.3.2    Outcome Measures 

 

The outcome measures were: 1) cumulative incidence of psychiatric diagnoses 

and psychotropic medication class use, total and by enrollee characteristics; 2) 

cumulative incidence of concomitant psychotropic medication use; 3) cumulative 

incidence of psychosocial service use; and 4) the annual duration of psychotropic 

medication class use (age 3–7).   

Additionally, we assessed gender-specific differences in incident psychiatric 

diagnosis and psychotropic medication class use.   

Psychiatric Diagnoses. Using ICD-9-CM codes, we identified the annual 

cumulative percentage that received a clinician-reported diagnosis, from birth through 

age 7, in total and stratified by race/ethnicity, Medicaid eligibility group, and residential 

locale. To improve the validity of clinician-reported diagnoses, we required ≥2 diagnosis 

claims on separate days.175  

Eight diagnostic groups were examined in the following categories – Attention 

Deficit Hyperactivity/Disorder (ADHD), disruptive disorders, learning disorder (LD), 

adjustment disorder, anxiety disorders, depression, autism spectrum (ASD) and other 

psychiatric diagnoses (Table 6).  
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Table 6. Psychiatric Diagnoses in the Birth Cohort 

 
 

Psychotropic Medication Classes. We assessed the annual cumulative percentage 

of first psychotropic medication dispensing, from birth through age 7, in total and 

stratified by race/ethnicity, Medicaid eligibility, and residential locale.  

Medications were grouped into 6 classes: stimulants, alpha-agonists, 

antidepressants, antipsychotics, anxiolytic/hypnotics, and other (i.e., atomoxetine, 

anticonvulsant-mood stabilizers). Enrollees with ICD-9-CM codes for seizure disorder 

were excluded if they had no psychiatric/developmental diagnosis codes. 

Among medication users, we defined concomitant regimens as two or ≥3 

concurrent dispensings from different medication classes for ≥60 days.  

Additional Outcomes. Using Current Procedural Terminology codes, we assessed 

the annual cumulative percentage of the cohort that received a psychosocial service (i.e., 

individual, family, or group psychotherapy). 

Medication utilization was minimal by age 2 (0.6%). Consequently, we estimated 

the annual duration of use among continuously enrolled 3 – 7 year olds (n=15,207). 

Finally, across 8 years, we assessed the distribution of any psychiatric diagnosis among 

medication users, according to medication class.  
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4.3.3   Covariates 

 

Study covariates included gender, race/ethnicity (white, African-American, 

Hispanic, or other/missing), enrollees’ residential locale (urban, suburban, or rural 

county) and Medicaid eligibility group: 1) foster care; 2) Supplemental Security Income 

(SSI) recipients; and 3) youths eligible by family income ≤ the federal poverty level 

(FPL) [Temporary Assistance for Needy Families (TANF)] or family income ≥200%-

300% above the FPL [State Children’s Health Insurance Plan (SCHIP)].  

4.3.4    Statistical Analysis 

 

Using survival analysis, we estimated the 8-year cumulative incidence of 

psychiatric diagnosis and psychotropic medication class use, total and by covariates. 

Additionally, we estimated gender-specific incidence of first psychiatric diagnosis and 

first psychotropic medication class use. We used Kaplan-Meier estimators to address loss 

to follow-up due to administrative censoring. For each year interval, we calculated the 

cumulative incidence as the number of children with the event of interest divided by the 

number of children at risk. Children who were lost to administrative censoring were not 

counted as ‘at risk’. Cox proportional hazards models were used to assess statistical 

differences in the cumulative incidence of psychiatric diagnosis and psychotropic 

medication use while adjusting for covariates.  

We estimated the cumulative incidence of psychosocial service use using Kaplan-

Meier estimators. Among continuously enrolled 3–7 year olds, we calculated annual 

unadjusted median days of psychotropic medication class use, total and for selected 

medication classes among medicated children.  Using quantile regression models, we 

estimated adjusted median days of medication class use according to eligibility group. 
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Models were adjusted for study covariates. With Chi-square analyses, we compared the 

gender-specific proportions of incident psychiatric diagnoses and psychotropic 

medication class across 8 years. Statistical analyses were performed with SAS version 9.4 

(SAS Institute, Inc., Cary, NC) and statistical graphics were plotted with R version 3.4.2. 

 

4.4   Results 

4.4.1   Birth Cohort Characteristics 

The cohort (n = 35,244) represents 92.2% of Medicaid enrollees who were born 

and enrolled in 2007 in this Mid-Atlantic state. While the cohort did not differ by gender, 

it was predominantly African-American (42.9%) with a similar distribution of white 

(23.6%) and Hispanic (20.6%) children (Table 7). In 2007, almost half the cohort resided 

in an urban region (46.2%) and the remainder were residents of suburban (35.2%) or rural 

counties (18.6%). The majority (98.1%) of the cohort qualified for Medicaid based on 

family income (Table 7). 
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Table 7. Demographic Characteristics of the Birth Cohort in the Year of Birth (n = 
35,244) 

 

 

4.4.2   Main Outcomes  

 

4.4.2.1 First Psychiatric Diagnosis  

 

The cumulative incidence of psychiatric diagnosis linearly increased from 0.3% 

by age 1 to 19.7% by age 8 (Figure 6A). ADHD and learning disorder (LD) accounted for 

43.9% and 31.6% of the psychiatric diagnoses, respectively (Table 8).  

By age 8, the cumulative incidence of diagnosis was greater among white (27.6%) 

compared to African-American (21.4%; HR=0.72, 95% CI = 0.67-0.77) and Hispanic 

(10.2%; HR=0.54, 95% CI = 0.48-0.60) children (Table 9). Further, more than half of the 

foster care (58.8%; HR=4.45, 95% CI= 4.01-4.93) and SSI eligible (62.7%, HR=6.32, 

95% CI=5.82-6.87) children received a diagnosis in contrast to 16.6% of income eligible 

children. Compared to residents of suburban counties (10.56%), residents of urban 
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(24.33%; HR=1.95, 95% CI=1.79-2.12) or rural counties (23.73%; HR=1.75, 95% 

CI=1.58-1.94) were nearly twice as likely to receive a diagnosis (Table 9). 

Figure 7 illustrates gender differences in the distribution of first psychiatric 

diagnosis. The leading incident diagnostic groups were ADHD, LD, and adjustment 

disorders. Males were more likely than females to receive an ADHD diagnosis at their 

first psychiatric visit (29.9% vs. 22.4%; p<.0001). Compared to males, females were 

more likely to receive a diagnosis of adjustment (22.2% vs. 14.5%; p<.0001) or anxiety 

(7.1% vs. 4.1%; p<.0001) disorders. Regardless of gender, nearly one-third of diagnosed 

children received an LD diagnosis; small proportions of children were diagnosed with 

depression, autism spectrum disorder or other psychiatric diagnoses (Figure 7).  
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Figure 6. Cumulative Incidence of Psychiatric Service Use in a Medicaid-insured Birth 
Cohort 
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Table 8. Cumulative Incidence of Mental Health Diagnoses in the Birth Cohort (n = 
35,244) 

 

 
*ADHD + Disruptive disorder; *MH=Mental Health;  
By age 8, cumulative incidence of global developmental delay = 2.36% (N=691); cumulative incidence of mood disorder = 
0.74% (N=156); cumulative incidence of disruptive mood dysregulation disorder = 0.09% (N=18).  
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Table 9. Cumulative Incidence of any Psychiatric Diagnosis in the Birth Cohort Total and 
According to Demographic Characteristics by age 8 (n = 35,244) 

 

 
*SSI = Supplemental Security Income; TANF = Temporary Assistance for Needy Families; CHIP = Children’s Health 
Insurance Plan 
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Figure 7. Eight Diagnostics Subgroups of Incident (First) Psychiatric Diagnosis by 
Gender (n=4,550) 

 
 

 
 

ASD indicates autism spectrum disorder; MH, mental health 
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4.4.2.2 First Psychotropic Medication Use  

 

The 8-year cumulative incidence of psychotropic medication class use was 10.2% 

(Figure 6B). By age 8, 74.9% of medication users had received a stimulant, 32.1% had 

received an alpha-agonist and 19.5% had received an anxiolytic/hypnotic (Table 10).  

Table 11 presents the cumulative incidence of psychotropic class use, total and by 

enrollee characteristics. White (17.0%; HR=3.39, 95% CI = 2.83-4.07) and African-

American (10.3%; HR=2.08, 95% CI = 1.74-2.48) children were 5 times and 3 times 

significantly more likely, respectively, to receive a psychotropic medication by age 8 

compared to their Hispanic counterparts (3.2%). Further, we observed differences in 

cumulative psychotropic use according to eligibility group [foster care (29.2%; HR=3.24, 

95% CI = 2.77-3.79), SSI eligible (37.1%; HR=5.20, 95% CI = 4.64-5.82) and income 

eligible (8.3%)] and residential locale [rural (16.4%; HR=2.13), suburban (4.8%) or 

urban counties (11.2%; HR=1.5)] (Tables 11 and 12). 

Figure 8 presents gender-specific data on first psychotropic class use. Males were 

more likely to initiate psychotropic treatment with stimulants (70.1% vs. 56.4%; 

p<.0001) while females were twice as likely to initiate treatment with 

anxiolytic/hypnotics (25.2% vs. 13.2%; P<.0001). This is particularly concerning as there 

is insufficient evidence to support the use of anxiolytics/hypnotics as first line treatment 

for pediatric mental health conditions.176 Additionally, 11.5% of initiators received 

chloral hydrate, 2.2% received a non-benzodiazepine and 86% received a 

benzodiazepine, a highly potent subclass of anxiolytics with a high addiction/dependence 

potential in both pediatric and adult populations.177 
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 By age 8, 80.5% of psychotropic medication users had received monotherapy 

while concomitant psychotropic use for ≥60 days was observed among 16.4% with two 

concurrent psychotropic classes and 4.3% with ≥3 concurrent psychotropic classes 

(Figure 6 D-F). The concurrent use of ≥3 medications was 4 to 6 times more common 

among foster care children (11.6%; HR=4.26, 95% CI= 2.29-7.89) and SSI eligible 

(disabled) children (18.4%; HR=6.37, 95% CI=4.01-10.13) compared to income eligible 

children (3.6%) (Table 13). 
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Table 10. Cumulative Incidence of Select Psychotropic Medication Use in the Birth 
Cohort (n = 35,244) 
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Table 11. Cumulative Incidence of Psychotropic Medication Use in the Birth Cohort 
Total and According to Demographic Characteristics. 
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Table 12. Hazard Ratios for Any Psychotropic Medication Use (n=35,244) 

 

 

Figure 8. Six Medication Classes of First Psychotropic Medication Use by Gender 
(n=2,196) 
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Table 13. Hazard Ratios for the Use of Three or More Psychotropic Medications 
(n=2,196) 

 

 

4.4.3 Other Outcomes 

4.4.3.1 Psychosocial Services 

The cumulative incidence of psychosocial services reached 12.2% by age 8; these 

services were predominantly family therapy (75%), followed by individual therapy (23%) 

and group therapy (1.8%). Compared to females, males were more likely to receive 

psychosocial services (14.8% vs. 9.42%; HR=1.56, 95% CI=1.44-1.69). Foster care 

(45.2%; HR=4.78, 95% CI=4.21-5.42) and SSI children (24.6%; HR=2.28, 95% 

CI=1.99-2.60) were more likely to receive psychosocial services compared to their 

income eligible (10.6%) counterparts. 
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4.4.3.2 Duration of Medication Use  

 

 From age 3 – 7, among medicated children, the annual unadjusted median days of 

any psychotropic medication use ranged from 49 days [n=112; Interquartile Range 

(IQR)=15.0-147.5 days] to 210 days (n=1,401; IQR=90-319 days); Among those with 

antipsychotic dispensings, antipsychotic use ranged from 57 days (n=9; IQR=30-60 days) 

to 194 days (n=87;IQR=60-266 days). Among those with stimulant dispensings, use 

ranged from 30 days (n=25; IQR=30-88 days) to 183 days (n=1,213; IQR=86-295 days). 

Among those with alpha-agonist dispensings, use ranged from 101 days (n=18; IQR=58-

196) to 199 days (n=481; IQR=85-305 days) (Figure 9).  

 Compared to income eligible children, foster care and SSI children had 154 (95% 

CI=76.4-231.5) and 193 (95% CI= 117.2-270.3) additional days of psychotropic 

medication exposure from age 3 – 7, respectively (Table 14).  
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Figure 9. Annual Psychotropic Medication Class Use According to Duration (n=15,207) 

 
aIncludes 7 psychotropic medication classes: stimulants, alpha-agonists, antipsychotics, atomoxetine, anxiolytic-hypnotics, 
antidepressants and anticonvulsant-mood stabilizers 

 

Table 14. Unadjusted and Adjusted Difference in Cumulative Median Days of 
Psychotropic Medication Use among 3-8 Year Olds According to Eligibility Category 

 

‡Adjusted for gender, race/ethnicity and region of residence; Ɨ CI= Confidence Interval  
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4.5  Discussion  
 

Our findings reveal substantial early mental health service utilization from birth 

through age 7. Twenty percent (19.7%) and 10.2% of the cohort had received a 

psychiatric diagnosis or psychotropic medication, respectively, by age 8. ADHD 

diagnosis and stimulant use in females was only modestly lower than for males. 

Compared to males, females were more likely to initiate psychotropic use with an 

anxiolytic/hypnotic. Overall, approximately 20% of medicated children received ≥2 

classes concomitantly for ≥60 days.  At age 7, half or more of the medicated children had 

more than 200 days of drug exposure. Previous cross-sectional studies have estimated the 

prevalence of preschool psychiatric disorders to be between 7% and 26%.80-83,87,89 This 

variation in prevalence is attributable to differences in study design and criteria for 

diagnostic assessment. Unlike those estimates. Our findings capture the occurrence of the 

first psychiatric diagnosis in the same children across 8 years. Characterizing the first 

psychiatric diagnosis provides insight into how and when children enter mental health 

service treatment, critical information for understanding how best to address pediatric 

mental health needs and future research priorities. 

4.5.1  Diagnostic Patterns 

 
Our assessment of the incidence of ADHD, the leading clinician-reported 

psychiatric diagnosis, showed that 9.4% (13.2% M vs. 5.4% F) of the cohort had an 

ADHD diagnosis by age 8. This finding is consistent with national estimates from a 

parent-reported telephone survey of provider-diagnosed ADHD.48 Visser et al. found that 

13% of males and approximately 5% of females had received an ADHD diagnosis by age 

8.48 In comparison to a 1990 estimate of the cumulative incidence of research-identified 
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ADHD in a largely white regional birth cohort in Minnesota,129 our findings suggest a 2-

fold greater cumulative incidence of ADHD by 2014. Further, we report a 2.4:1 ratio of 

male to female cumulative incidence of ADHD by age 8, with a male to female ratio of 

first psychiatric diagnosis that suggests that an increasing proportion of girls are 

recipients of an initial mental health service with an ADHD diagnosis (1.3:1). Notably, 

this narrowing margin underscores the need to explore and understand the reported 

elevated risk for comorbid psychopathology among girls with ADHD.178  

Learning disorder (5.3% by age 8) was the second most common psychiatric 

diagnosis in the cohort. By comparison, a 2011/2012 national survey (ages 3-17) 

estimated that 5.0% of Medicaid-insured youths in this Mid-Atlantic state have parent-

rated mild learning disorders while 5.0% have moderate to severe learning disorders.179 

Our cumulative assessment shows that over 80% of LD cases in the cohort were 

identified by age 3. This is particularly interesting as early detection and management 

(e.g. special educational services or speech-language therapy) is key to controlling long 

range consequences of LD.180 Notably, only 17.5% of the children with LD received 

psychotherapy over the 8 year period. This suggests a need to promote non-medication 

therapy and to educate parents and caregivers on the role of non-medication therapy in 

LD management, particularly in Medicaid populations. Our finding is comparable with 

the incidence of research-identified learning disorder by age 8 reported by Katusic et al. 

in the Minnesota birth cohort.181 Katusic et al. found that depending on the diagnostic 

tool, the cumulative incidence of learning disorder ranged from 4.8% to 12.3% among 5 

to 19 year olds with a median age of 8.6 years at incident diagnosis.181  
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4.5.2  Medication Use  

 

Cumulatively, 10.2% of the cohort received a psychotropic medication by age 8. 

Of these medication users (N =2,196), 74.9% received a stimulant, the majority (89.6%) 

of whom initiated use during school years (ages 5 – 7). These findings are consistent with 

Zuvekas and Vitiello’s estimates of 10- to 15-fold greater use of stimulants among school 

age children compared to preschool children in a national survey.182 Similarly, an earlier 

study in this state showed a dramatic increase in methylphenidate use as Medicaid-

insured children approached school age.4 Our cumulative findings suggest that the 

majority of psychotropic medication use in the cohort was for behavioral management, 

with a lower male to female ratio (1.2:1) of stimulant use compared to a 1998 statewide 

survey of public elementary school students in this state (3.5:1).183 These findings 

emphasize a narrowing of the stimulant medication gender ratio among young children.  

An 8-year assessment of psychiatric diagnostic groups among psychotropic 

medication users shows that approximately 90% of children who received stimulants, 

atomoxetine or alpha-agonists had a behavioral diagnosis. This is consistent with the 

recommendations for the pharmacologic management of behavioral disorders.184,185 

However, while there is clinical evidence to support the use of antipsychotics in children 

with schizophrenia, bipolar, and some children with ASD, only 15.1%, 1.9% and 6.3% of 

antipsychotic users in the birth cohort had a diagnosis of ASD, schizophrenia, or bipolar 

disorders, respectively. This suggests that antipsychotics are largely used for off-label 

behavioral management in the birth cohort, highlighting the need for a delicate benefit-

risk balance. 
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Analyzing Medicaid data cross-sectionally from 36 U.S. states, Garfield et al. 

found that from 2000-2003, 1.2% of children less than 5 years old had received a 

psychotropic dispensing.21 This finding is not directly comparable to our cumulative 

estimate of 2.0% by age 5 in the same children as their finding represents a summary of 

annual cross-sectional estimates of psychotropic use in different populations of 0-5 year 

olds. Similarly, another cross-sectional study of trends in annual psychotropic use among 

Medicaid-insured preschoolers found that 1.9% of 2-5 year olds had received at least one 

psychotropic medication dispensing in 2008.20  

Overall, given the considerable incidence of trauma and physical abuse among 

very young Medicaid enrollees,186 the expanded use of psychotropic medications in this 

birth cohort is not surprising. Our cumulative estimates highlight the extent of early 

psychotropic medication exposure and support the need for drug safety monitoring and 

outcomes research to provide evidence for the benefit-risk balance, particularly in the 

early years of life.187  

4.5.3  Concomitant Medication Use  

 

Previous cross-sectional studies using Medicaid claims have estimated pediatric 

polypharmacy, defined in terms of multiple psychotropic medication use, for 10%–30% 

of psychotropic medication users.188,189 The variation in estimates is attributable to 

differences in age groups, criteria for identifying multiple medication use vs. concomitant 

use and geographic variations in prescribing patterns. Cumulatively, 20% of our birth 

cohort received ≥2 psychotropic medications concomitantly for ≥60 days, with most 

concomitant use beginning after age 5. Our estimate of concomitant med use is 

conservative, requiring 60 or more days of overlap. Notably, among 2 concomitant 
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medication users, the leading pair comprised stimulants and alpha-agonists which is 

commonly used for behavioral management.185 Although a modest number of children 

received ≥3 psychotropic medications (n=90), 56.3% of their combinations included an 

antipsychotic compared to 10.1% with an antipsychotic among 2 concomitant medication 

users (n=343). In light of the recent findings associating pediatric antipsychotic use with 

serious metabolic adverse effects,63,190 the greater use of an antipsychotic in combination 

with other psychotropic medications among Medicaid enrollees suggests, at a minimum, 

the need for improving antipsychotic-related laboratory assay monitoring85 at baseline 

and at regular follow-ups to guard against treatment-emergent conditions such as type II 

diabetes,73,190 particularly for behavioral disorder management.187  

4.5.4  Duration of Medication Use  

 

Psychotropic exposure in young Medicaid enrollees can be lengthy, particularly in 

foster care youth.73 Our assessment shows a linear increase in median psychotropic 

duration of use from age 3–7. Notably, although antipsychotic use was initiated in a 

modest number of children at age 7 (n = 87), 50% of them received antipsychotics for ≥6 

months in 2014. These findings are particularly notable in light of emerging safety 

research. Longitudinal exposures to antipsychotics alone 63,190 or with antidepressants190 

increased the risk of type II diabetes with increasing duration of use.  

4.5.5  Limitations and Strengths  

 

 Several limitations of our study should be noted. First, this study utilizes a Mid-

Atlantic state Medicaid data and may not generalize to other Medicaid- or privately-

insured populations. Second, we analyzed clinician-reported diagnoses that are less 

reliable than research-identified diagnoses. However, to improve validity, each diagnosis 
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was confirmed by more than one claim on different days.175 Third, we captured dispensed 

medications and not medication consumption. Fourth, while a comparison of multiple 

cohorts from overlapping years could reveal temporal changes in the use of psychotropic 

medications across these years. 191   

 Finally, in the absence of data on death or migration, we could not account for 

loss to follow-up. However, more than half of the cohort was Medicaid-insured across 8 

years. Much greater population retention is recorded in previous community-based cohort 

studies that have contributed to our understanding of early-onset psychiatric 

disorders.89,109,166,167 In recent times, claims data have been enhanced with clinical 

research by Barbaresi and colleagues for longitudinal studies.30,31,129,132,181 Our 

contribution is more modest as we captured services in a single state Medicaid population 

without critically important data on clinical outcomes or academic performance. 

Nevertheless, an important strength of this longitudinal study is that it provides an 8-year 

cumulative incidence and duration of psychiatric service utilization in the same children 

and captures long-term exposures to largely off-label medications. Furthermore, annual 

comparisons of children who remained in our birth cohort to Medicaid enrollees of the 

same age (not enrolleed from birth) showed that the birth cohort is representative of the 

state Medicaid population. Overall, we offer a fresh approach to identifying the 

diagnostic and treatment patterns of Medicaid-insured children who experience greater 

medication use than their privately-insured counterparts.192  

4.6  Conclusion and Clinical Implications  

 

Early exposure to psychotropic medications and prolonged duration of use have 

implications for long-term safety. The data highlight the need for safety and outcomes 



71 

 

research, particularly for health outcomes such as metabolic imbalance, weight gain, and 

sleep disturbances following psychotropic medication initiation in very young children. 

Effectiveness research in observational cohorts should include functional improvements, 

e.g. school performance and social relationships. The role of parent training for 

medication monitoring is critical. 
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5 PATIENT-PROVIDER CONTINUITY OF MEDICAL CARE AND 

THE RISK OF PEDIATRIC EMERGENCY DEPARTMENT USE 

AND HOSPITALIZATION FOR MENTAL HEALTH CONDITIONS 

(Aim 2) 
 

5.1  Abstract 
 

Background:  

A consistent patient-provider relationship across multiple episodes of care is 

associated with improved patient-focused care for medical conditions. However, there is 

little evidence to support this assertion for mental health (MH) conditions, particularly 

among publicly-insured youths. Recent reports of increased national estimates of 

pediatric MH emergency department (ED) visits and hospitalizations emphasize the need 

to research these utilization patterns in relation to patient-provider continuity of care.  

Objectives:  

We assessed patient-provider continuity of care (CoC) in the 24 months before 

first MH diagnosis and compared the risk of MH ED visits or hospitalization according to 

levels of CoC.    

Methods:  

Using Medicaid administrative data, continuously enrolled 3-16 year olds with a 

first MH diagnosis between 2009-2013 (n=38,825) were followed for 24 months to assess 

patient-provider CoC before first MH diagnosis and the risk of MH ED visits or 

hospitalizations in the 12 months following diagnosis. We quantified CoC using the 

Alpha Index, a validated measure of continuity that ranges from 0 to 1, reflecting 

concentration of providers and sequential continuity in a series of patient visits. Using 

logistic regression models, we compared the odds of MH hospitalization or ED visits 
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according to levels of CoC [low (≤0.49); moderate (0.50-0.64); or high (0.65-1.00)], 

adjusting for sociodemographic and clinical characteristics.   

Results:  

In the 24 months before first MH diagnosis, 32.7% of the cohort had moderate 

CoC, 33.0% had low CoC, and 34.3% had high CoC. Overall, 5.8% and 6.8% of youths 

had an MH ED visit or hospitalization, respectively across 12 months. During follow-up, 

the odds of ED visits was significantly higher among youths with low CoC [6.63% 

(n=850)] [Odds Ratio (OR) =1.27; 95% CI=1.13-1.41] or moderate CoC [5.76% (n=731)] 

[OR=1.14; 95% CI=1.02-1.27] compared to those with high CoC [4.96% (n=661)]. 

Similarly, low [7.53% (n=965)] [OR=1.17; 95% CI=1.06-1.29] or moderate CoC [7.01% 

(n=890)] [OR=1.15; 95% CI=1.03-1.27] was associated with greater odds of 

hospitalization compared to high CoC. In addition, the risk of pediatric MH 

hospitalization or ED visit increased significantly with age and was substantially lower 

among males compared to females  

Conclusion and Clinical Implications: 

The risk of potentially disruptive and costly pediatric mental health ED visits or 

hospitalizations reduced substantially as CoC increased. We provide evidence to support 

the need to research the impact of CoC on long-term health outcomes in youths with 

mental health conditions.  
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5.2  Introduction  
 

A consistent patient-provider relationship across multiple episodes of care is by 

definition, a fundamental component of primary care,193 particularly for patients with 

chronic conditions.194 Among such patients, longitudinal patient-provider relationships 

have been associated with improved patient trust195-197 or satisfaction,198,199 provider-

accumulated knowledge of patients,200 and improved efficiency of health systems.201 In 

addition, regardless of clinical or demographic factors, health outcomes research has 

linked relational patient-provider continuity of care (CoC) with favorable outcomes 

among patients with chronic medical conditions.202 For example, in the management of 

diabetes, increased continuity of care is associated with improved glycemic control and 

quality follow-up care in pediatric203 and adult populations.204,205 Similarly, there is 

evidence to support the association of high continuity of care with reduced risk of all-

cause or disease-specific emergency department (ED) visits206,207 and 

hospitalization.208,209   

Despite mounting evidence of the increasing roles of relational patient-provider 

continuity of care in the quality assessment and management of chronic medical 

conditions, there is little evidence to support this assertion for mental health conditions. 

Moreover, because mental health needs often span primary care,210 specialty care,19 and 

social care,211 the definition and assessment of mental-health related continuity of care 

could be challenging. Over the past decade, the assessment of continuity of care in 

relation to patient outcomes in mental health care has yielded conflicting findings 

regarding symptom severity,154 quality of life,154 functional impairment,212 or medication 

adherence.213 Notably, these studies have focused primarily on adult populations or 



75 

 

populations with severe mental health conditions such as schizophrenia, highlighting the 

paucity of studies assessing continuity of care and health outcomes in pediatric 

populations with mental health diagnoses.    

In light of the increased clinician-reported prevalence of pediatric mental health 

service use in the U.S15 and the recent reported increase in pediatric hospitalization and 

emergency department use for mental health conditions,45,46 our study sought to assess 

continuity of care in relation to hospitalization or ED visits for pediatric mental health 

conditions. Specifically, our assessment focuses on publicly-insured youths as they have 

a higher burden of mental health service utilization compared to their privately-insured 

counterparts.11 To maximize use of the available data, we assessed the risk of ED visits or 

hospitalization for mental health conditions in the 24 months following first mental health 

outpatient visit among youths with low, moderate, or high patient-provider continuity of 

care. 

     Finally, given that comprehensive care in the management of mental health 

conditions could span multiple care sectors,210 our continuity of care assessment accounts 

for both sequential visits to the same provider and the concentration of the different 

providers seen in the 24 month follow-up period.47   

 

5.3  Methods 
 

5.3.1  Study Design 

 
The cohort was selected from computerized Medicaid claims data for 3-16 year 

olds who received a first mental health diagnosis in 2009-2013 in a Mid-Atlantic state. 

To identify first diagnosis, we required continuous Medicaid enrolled in the 24 months 

prior to mental health diagnosis, during which enrollees had no outpatient mental health 
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visit. Further, to improve the validity of physician-reported diagnosis, we required at least 

2 outpatient visits with a mental health diagnosis on separate dates.175 The cohort was 

limited to 3-16 year olds for two reasons: 1) there is evidence to support limited mental 

health service use before age 3 in this Mid-Atlantic state Medicaid population; (Aim 1) 

and 2) to maintain a pediatric population of youths younger than 18 through our 12-

month follow-up period.  

To obtain a reliable estimate of continuity of care in the 24 months preceding first 

mental health visit, the continuously enrolled cohort was restricted to enrollees who had 

at least 4 outpatient visits during the 2-year look back period.147 Details of cohort 

selection and study design are provided in figures 10 and 11, respectively.   

We linked enrollment files to outpatient and physician files, and inpatient 

hospitalization files to assess International Classification of Disease and Related Health 

Problems, Ninth Revision (ICD-9-CM) diagnosis codes, procedure codes, and date of 

service.  

This study protocol was reviewed and approved by the University of Maryland, 

Baltimore Institutional Review Board.  
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Figure 10. Cohort Selection to Identify Initiators of Mental Health Service Use in a 
Continuously Enrolled Cohort of Medicaid Insured 3-16 Year Olds in 2007-2014. 
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Figure 11. Study Design 
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5.3.2  Outcome Measures 

 
The outcome measures were: 1) emergency department visit for mental health 

conditions, total and by enrollee characteristics; 2) hospitalization for mental health 

conditions, total and by enrollee characteristics.   

Emergency Department Visits. Using ICD-9-CM and Current Procedural 

Terminology (CPT) codes, we identified youths who had an emergency department visit 

for a mental health condition in the 12 months following first mental health diagnosis, 

total and according to age group, gender, race/ethnicity, Medicaid eligibility group, 

residential locale, number of comorbid chronic medical conditions, and total number of 

outpatient visits. Enrollees who received emergency department services on the same day 

as their first mental health diagnosis were excluded from the cohort.  

Mental health diagnostic groups included – Attention Deficit 

Hyperactivity/Disorder (ADHD), disruptive disorders, learning disorder (LD), adjustment 

disorder, anxiety disorders, depressive disorders, autism spectrum disorder (ASD), 

bipolar disorder, schizophrenia, intellectual disability and other psychiatric diagnoses 

(Table 1). Emergency care service utilization was identified using emergency room 

procedure codes (i.e. 99281 – 99285; 99058; and 99060), revenue codes (0450 – 0452; 

0456; and 0459), and place of service code 23.  

Hospitalization. We used ICD-9-CM codes to identify inpatient claims for mental 

health conditions in the 24 months following enrollees’ first mental health diagnosis, total 

and by age group, gender, race/ethnicity, Medicaid eligibility group, residential locale, 

number of comorbid chronic medical conditions, and total number of outpatient visits. 

Enrollees who were hospitalized on the same day as their first outpatient mental health 
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visit and those who had less than 4 outpatient visits before hospitalization were excluded 

from the regression analyses.  

Table 6 (page 48) shows the mental health diagnostic groups that were included in 

our analyses.  

5.3.3  Continuity of Care Measure 

 

Relational patient-provider continuity of medical care was the primary 

independent variable in our analyses. Over the years, researchers have proposed several 

visit-based or individual-based indices for measuring patient-provider continuity of 

care.47 Conceptually, these continuity measures reflect either the concentration of 

providers seen or the sequential continuity in a series of patient visits.47 To reflect both 

provider concentration and sequential continuity in one continuity index, Lou quantified 

continuity as a weighted average of the concentration of providers seen and sequential 

continuity, using the Alpha Index.47 

Lou’s Alpha Index combines the concept of Kullback-Leibler (K-L) information 

(that estimates provider concentration) with the individual-based sequential continuity 

(SECON) measure that estimates the fraction of sequential visit pairs at which the same 

provider was seen.47 The Alpha Index of continuity of care CIα, is defined as: 

 

CIα = αKL* + (1 - α) SECON  α ϵ [0, 1]……….Eqn. 1 

Where KL* = 
��(�(��,��

����
 

         
and α is a pre-determined weight that is applied to both KL* and SECON 
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Table 5 provides Alpha Index estimates for 6 hypothetical patterns of patient 

visits and compares these indices to a provider-concentration based index of CoC.  

5.3.3.1 Provider Concentration Estimate Using Kullback-Leibler (K-L) Information  

 

In the assessment of continuity of care and provider concentration, the K-L 

information is a measure of the distance between two probability distributions or a 

measure of whether a sample group is in favor of an alternative hypothesis against the 

null.47 Conceptually, the K-L information represents the degree of concentration relative 

to no concentration at all.156 For example, if a sequence of random variables (X1, X2, …, 

Xn) is defined from an m-state homogeneous Markov chain with transition probability 

matrix M=(Pij) and equilibrium distribution π = (π1, …, πm), then, let n be the number of 

patient visits made during the study period and each random variable Xi, (i = 1, …, n) 

identifies the provider seen at each visit, where m providers are available. The K-L 

information is therefore defined as: 

 

KL (π, Qm) = log m + ∑ �� log ���
��	  = log m – I(π) 

 

Where I(π) = - ∑ ��
�
��	  log πi is the entropy of the probability measure π 

and the K-L information index is the difference between a constant log m and the 

entropy,156  

and Qm = (1/m, ….., 1/m). 

Therefore, the K-L information represents the degree of concentration relative to 

no concentration, such that KL(π,  Qm) ≤ log m for all π.47 Where higher values of KL(π,  

Qm)/log m indicate higher concentration and zero indicates no concentration.47 
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In terms of continuity of care, if m = 5 and the probability (π1) of seeing the same 

provider at each visit is one, then KL(π,  Qm)/log m = 1. Otherwise, if there is an equal 

probability of seeing any of the 5 providers at each visit, then KL(π,  Qm)/log m = 0.  

5.3.3.2 Sequential Continuity (SECON) and Predetermined Weight (α) 

 

Across n number of visits to m providers, if fi/n is the fraction of visits to provider 

i, then P (n) = (f1/n , f2/n, …, fm/n) is the empirical distribution of visits made by a patient 

to m providers during a specified period of time. Therefore, sequential continuity is the 

number of sequential patient-visit pairs at which the same provider was seen.  

Given that both KL* and SECON take on values between zero and one, the Alpha 

Index also shares this range. If a different provider is seen for each patient visit, the 

Alpha Index takes on a value of zero, representing maximum dispersion in both provider 

concentration and visit sequence. Conversely, a value of one indicates minimum 

dispersion, which occurs when the same provider is seen at every visit.47 

For our analyses, we allotted the same weight (α=0.5) to provider concentration 

and sequential continuity. Therefore, both measures of continuity contributed equally 

towards our Alpha Index estimate.  

5.3.3.3    An Example of Continuity of Care Calculation  

 

  The following example provides a step-by-step demonstration of the continuity of 

care calculation.  

Given  CIα = αKL* + (1 - α) SECON 

 Assume m = 4 (i.e. number of available providers = 4; Providers A, B, C and D) 

and the number of patient visits by patient ‘X’ = 10. If the sequence of patient X’s visits 
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to the available providers is given as (ABCADABACA), then SECON = 0 and the 

empirical distribution of patient X’s visit is: P(10) = (5/10, 2/10, 2/10, 1/10)  

If the same weight (α=0.5) is allotted to both KL and SECON, then 

 

 CIα = 0.5 x (log4 + 5/10 log5/10 + 2/10 log2/10 + 2/10 log2/10 +1/10 log1/10)/ log 4 + 0.5 x 0 = 

0.06 

 

5.3.4  Covariates 

 

Study covariates included gender, age group (3-4; 5-9; 10-14; 15-16), 

race/ethnicity (white, African-American, Hispanic, or other/missing), enrollees’ 

residential locale (urban, suburban, or rural county), number of outpatient visits across 

the 24 months before first mental health visit (4-12; 13-24; >24), mental health diagnostic 

group at first outpatient visit, a history of one or more chronic medical conditions (Yes or 

No), and Medicaid eligibility group: 1) foster care; 2) Supplemental Security Income 

(SSI) recipients; and 3) youths eligible by family income ≤ the federal poverty level 

(FPL) [Temporary Assistance for Needy Families (TANF)] or family income ≥200%-

300% above the FPL [State Children’s Health Insurance Plan (SCHIP)].  

Mental Health Diagnostic Groups. Using ICD-9-CM codes, we identified first 

mental health diagnosis in the following categories – severe psychiatric diagnoses (i.e. 

bipolar disorder, schizophrenia, intellectual disability, or autism spectrum disorder), 

internalizing disorders (i.e. depressive disorders or anxiety disorder), behavioral disorders 

(i.e. Attention Deficit Hyperactivity/Disorder (ADHD) or disruptive disorders), 

adjustment disorder, and other psychiatric diagnoses (learning disorders and other 

psychiatric disorders).  
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First mental health diagnosis was defined as the first clinician-reported mental 

health diagnosis after 24 months of no outpatient visits with a mental health diagnosis.  

Chronic Medical Conditions. Chronic morbidity is closely associated with 

increased health services utilization and an increased likelihood of visiting multiple 

providers.214 Using ICD-9-CM codes, we identified youths with outpatient visits for 

chronic medical conditions in the 2 years preceding their first mental health diagnosis. 

Table 15 shows the chronic medical diagnostic groups identified in the study cohort.  
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Table 15. Chronic Medical Conditions 

 
 

5.3.5.  Statistical Analysis  

 

For each eligible enrollee, we calculated a 24-month continuity of care index in 

the two years before first mental health diagnosis using equation 1 above. Using 

univariate analysis, we grouped the 24-month alpha indices into tertiles (T) and 

categorized enrollees into 3 groups [low (≤T1: 0.00-0.49); moderate (>T1-T2: 0.50-0.64); 
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or high (>T2: 0.64-1.00) continuity of care]. In bivariate analyses, we used Chi-square 

tests of independence to assess the relationship between levels of continuity of care and 

eight enrollee characteristics (i.e. age group, race/ethnicity, gender, Medicaid eligibility 

category, enrollee residential locale, number of outpatient visits, mental health diagnostic 

group at first outpatient visit, and comorbid chronic medical conditions).  

The estimated tertile categories of continuity of care were incorporated as 

baseline variables in logistic regression models that assessed the odds of having an 

emergency department visit or hospitalization with a MH condition as a primary 

diagnosis in the 12 months following first mental health diagnosis. We compared youths 

with low or moderate continuity to those with high continuity. Statistical analyses were 

performed with SAS version 9.4 (SAS Institute, Inc., Cary, NC).  

 

5.4  Results  
 

5.4.1  Demographic and Clinical Characteristics of Mental Health Service Initiators 

 

We identified 38,825 3-16year olds who received a first mental health diagnosis 

in 2009-2013. Children less than 10 years old accounted for 53.5% of the cohort, with 15-

16 year olds accounting for 11.0% of these initiators. The cohort was predominantly male 

(55.3% vs. 44.7%) and African-American (49.4%). By comparison, Caucasian and 

Hispanic youths accounted for 33.4% and 11.2% of the cohort, respectively. The majority 

of the cohort was eligible for Medicaid based on low family income (89.3%), followed by 

Supplemental Security Income (6.2%) and foster care status (4.5%). According to region 

of enrollee residence, 53.8% of the cohort were residents of urban counties while 22.1% 

and 24.2% were residents of suburban and rural counties, respectively (Table 16).  
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 Of the 38,825 youth, 2.7% received a severe psychiatric diagnosis as their first 

clinician-reported mental health diagnosis i.e., schizophrenia, bipolar, autism spectrum 

disorder, or intellectual disability. Behavioral disorders (i.e., ADHD or disruptive 

disorders) were the reported first mental health diagnosis for 46.8% of the cohort, 

followed by internalizing disorders (23.6%) (i.e., depressive disorders or anxiety 

disorder), adjustment disorder (19.7%), and other mental health disorders (7.2%) (Table 

4). In the 24 months before their first mental health diagnosis, 58.6% of the cohort had no 

outpatient visit for the select chronic medical conditions while 32.8% had at least one 

visit for one chronic medical condition. Approximately 8.6% of the cohort received 

outpatient care for 2 or more chronic medical conditions. Across the 24-month look-back 

period, 56.4% of the cohort had 4-12 outpatient visits, 28.5% had 13-24 outpatient visits, 

and 15.1% had more than 24 visits (Table 16).  

 

5.4.2  24-Month Continuity of Care (CoC) Index 

 
 The continuity of care indices ranged from zero to one with a median of 0.57. 

Across 24 months, 33.0% of the cohort had a CoC index less than 0.50 (low CoC; 

N=12,817), 32.7% had a CoC index between 0.50-0.64 (moderate CoC; N=12,690), and 

34.3% had an index greater than 0.64 (high CoC; N=13,318) (Table 16).   

Demographic and Administrative Characteristics. In unadjusted bivariate 

analyses assessing the distribution of age groups across levels of CoC index, we observed 

an even distribution of each age group across levels of continuity of care among youths 

younger than 15. Older youths (15 and 16 year olds) were underrepresented among 

youths with high CoC (15-16 y/o = 9.7%) compared to youths with low CoC (15 y/o = 
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12.1%) (Table 16). Males accounted for a slightly higher proportion of youths with low 

CoC (56.9%) compared to youths with high CoC (53.9%). Across racial/ethnic groups, 

African American youths accounted for 55.1% of youths with low CoC compared to 

44.5% of youths with high CoC. By comparison, white and Hispanic youths represented 

33.3% and 15.8% of youths with higher continuity of care, respectively (Table 16).  

 While the proportion of foster care eligible youths was similar across levels of 

CoC (low to high: 3.9%; 4.4%; and 5.1%), youths eligible for Medicaid through 

Supplemental Security Income (SSI) accounted for 8.5% of those with low CoC and 

4.4% of youths with low CoC. By comparison, youths eligible for Medicaid based on low 

family income accounted for 90.4% and 87.5% of youths with high or low CoC, 

respectively (Table 16). Finally, residents of urban counties were more likely to have low 

CoC compared to high CoC (low CoC 58.9% vs. high CoC 49.0%) (Table 16). 

Clinical Characteristics. While youths with no comorbid chronic medical 

conditions accounted for 58.6% of the study cohort, they represented 63.2% and 54.7% 

of those with high or low CoC index, respectively. Enrollees with one comorbid chronic 

medical condition had a slightly lower representation among those with high CoC 

compared to low or moderate CoC (high CoC 30.9% vs. low CoC 33.7%). By 

comparison, youths with 2 or more comorbid chronic medical conditions were 

substantially less likely to have high continuity of care (5.9%) compared to low 

continuity of care (11.5%).  

There was an approximately even distribution of youths across levels of CoC in 

each mental health diagnostic group (Table 16). Finally, the number of enrollees’ 

outpatient visits across 24 months was associated with levels of continuity of care. 
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Youths with 4-12 outpatient visits were more likely to have higher continuity of care, 

accounting for 64.4% of those with high CoC, compared to 49.7% of those with low 

CoC. By comparison, youths with more outpatient visits were more likely to have lower 

CoC (Table 16).  
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Table 16. Demographic and Clinical Characteristics of Medicaid-insured Youths with 
Mental Health Diagnosis, Total and by 24-Months Continuity of Care Index 
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                        Table 16. Continued.  

 
 

 

 

 

5.4.3  Emergency Department Visits for Mental Health Conditions: 

 

 In the 12 months following first non-ED outpatient mental health visit, 5.8% of 

the cohort had an emergency department visit with a mental health condition as the 

primary diagnosis (n=2,242). During follow-up period, the odds of ED utilization was 

significantly higher among youths with low CoC [6.6%; Odds Ratio (OR) = 1.27 (95% 

CI: 1.13-1.41)] compared to the reference group i.e., youths with high continuity of care 

(4.9%) (Table 17). Youths with moderate CoC had non-statistically significant higher 

odds of ED utilization [5.8%; Odds Ratio (OR) = 1.14 (95% CI: 1.02 – 1.27)] compared 

to those with high CoC. 

 The risk of emergency department visit for mental health conditions increased 

significantly with age. During follow-up period, 15-16 year olds and 10-14 year olds had 

7.7 times (95% CI: 5.1-11.6) and 4.6 times (95% CI: 3.1-6.9) the odds of an emergency 

department visit, respectively, compared to 3-4 year olds (Table 17). Compared to boys, 
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girls had a 23% increase in odds (OR= 1.23; 95% CI: 1.1-1.3) of an emergency 

department visit in the year following first mental health diagnosis. Compared to white 

youth, African-American youth had 1.22 times (95% CI: 1.1-1.4) the odds of an 

emergency department visits (Table 17). The odds of mental health ED visits did not 

differ between Hispanic and white youth.  

While children eligible for foster care (7.3%) had a higher proportion of ED users 

compared to income eligible children (5.7%), there was no statistically significant 

difference in the adjusted odds of ED use comparing foster care children [7.3%; Odds 

Ratio (OR) = 1.16 (95% CI: 0.96 – 1.41)] to income eligible children. However, after 

adjusting for covariates, youth eligible for Medicaid based on supplemental security 

income (5.8%) were less likely to have an emergency department visit (with a mental 

health condition as a primary diagnosis) compared to income eligible youths [5.8%; Odds 

Ratio (OR) = 0.78 (95% CI: 0.64 – 0.94)]. Enrollees’ residential locale did not 

significantly impact the odds of having an ED visit with mental health condition as the 

primary diagnosis in the 12 months following first diagnosis (Table 17).  

 The number of outpatient visits prior to mental health diagnosis was not 

significantly associated with the odds of ED visits in the follow-up period. However, 

youths who received an internalizing disorder (11.6%) or a severe mental health (13.3%) 

diagnosis as their first diagnosis had substantially greater odds of an ED visit compared 

to youths who received other mental health diagnoses. While youths with a severe 

diagnosis as their first diagnosis had a 48% increased odds of an ED visit compared to 

those who initiated service use with an internalizing disorder diagnosis [Odds Ratio (OR) 

= 1.5 (95% CI: 1.20 – 1.81)], youths who initiated service use with a behavioral or 
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adjustment disorder diagnosis had significantly lower odds of ED use compared to youths 

with internalizing disorders (Table 17). Those who had outpatient visits for  ≥2 chronic 

medical conditions before their first mental health diagnosis were significantly less likely 

to have a mental health related ED visit compared to those without comorbid chronic 

medical conditions (OR 0.7; 95% CI: 0.6-0.9). 

 Among ED users, females were more likely to have a primary diagnosis of 

depression (p<.0001) or anxiety disorder (p<.0001) at their ED visit compared to males. 

Conversely, males were more likely to have a primary diagnosis of disruptive disorder 

(p<.0001) or schizophrenia (p=0.0013) (Figure 12). According to age category, the 

proportion of ED users who received depression as their primary ED diagnosis increased 

significantly with age (p<.0001). By comparison, visits with a primary diagnosis of 

disruptive (p<.0001) or adjustment disorders (p=.0529) decreased significantly with age 

(Figure 13). Finally, because ED visits with a primary diagnosis of ADHD, Autism 

Spectrum Disorder (ASD), intellectual disability, or learning disorders represented 

approximately 3.12% of ED users, these diagnoses were captured under ‘other mental 

health conditions.’ All other unspecified mental health ED visits are described in 

appendix 1. 
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Figure 12. Percent Distribution of Primary Diagnosis at ED Visit, Total and by Gender 
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Figure 13. Percent Distribution of Primary Diagnosis at ED Visit, Total and by Age 
Category 
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Table 17. Demographic Characteristics and Continuity of Care of Medicaid-insured 
Youth with Mental Health Diagnosis by Mental Health ED Visits and Odds Ratios of ED 
Visits 

 
 
 

 

   ED Visits No ED Visits       

N % N % Chi-square P-value OR* 95% CI 

2,242 5.77 36,583 94.23   

Continuity of Care       

Low (0.00 - 0.49) 850 6.63 11,967 93.37 33.43 <.0001 1.27 1.13- 1.41  

Moderate (0.50 - 0.64) 731 5.76 11,959 94.24 1.14 1.02- 1.27 

High (0.65 - 1.00) 661 4.96 12,657 95.04 1.00 Ref 

Age Group       

3-4 25 1.65 1,488 98.35 1287.06 <.0001 1.00 Ref.  

5-9 460 2.39 18,795 97.61 1.63 1.08- 2.46 

10-14 1,104 8.01 12,673 91.99 4.59 3.06- 6.88 

15-16 653 15.26 3,627 84.74 7.72 5.13- 11.62 

Sex       

Female 1,265 7.28 16,103 92.72 131.49 <.0001 1.23 1.13- 1.35 

Male 977 4.55 20,480 95.45 1.00 Ref. 
Race/Ethnicity       

White 692 5.33 12,285 94.67 26.96 <.0001 1.00 Ref.  

Black 1,210 6.31 17,958 93.69 1.22 1.10- 1.36 

Hispanic 244 5.62 4,100 94.38 1.00 0.84- 1.19 

Other/missing 96 4.11 2,240 95.89 0.92 0.74- 1.16 

Eligibility Category       

Foster Care 127 7.26 1,623 92.74 7.51 0.023 1.16 0.96- 1.41 

SSI 141 5.85 2,268 94.15 0.78 0.64- 0.94 

Income Eligible 1,974 5.69 32,692 94.31 1.00 Ref.  

Region of Residence       

Urban Counties 1,217 5.83 19,650 94.17 23.91 <.0001 1.08 0.96- 1.22 

Suburban Counties 565 6.59 8,004 93.41 1.16 1.01- 1.35 

Rural Counties 460 4.90 8,929 95.10 1.00 Ref.  

Number of Outpatient Visits       

4-12 1,319 6.02 20,593 93.98 9.60 0.0082 1.00 Ref.  

13-24 574 5.19 10,477 94.81 0.96 0.86- 1.07 

>24 349 5.95 5,513 94.05 1.04 0.91- 1.20 
First Psychiatric Diagnosis       

Behavioral Disorders 537 2.95 17,648 97.05 1120.20 <.0001 0.36 0.32- 0.41 

Severe Psych Diagnosis 137 13.33 891 86.67 1.48 1.20- 1.81 

Internalizing Disorders 1,063 11.58 8,114 88.42 1.00 Ref. 

Adjustment Disorder 237 3.10 7,418 96.90 0.31 0.27- 0.36 

Other MH Disorders 268 9.64 2,512 90.36 0.95 0.82- 1.11 
Comorbidities       

0 1,337 5.88 21,418 94.12 1.18 0.55 1.00 Ref.  

1 722 5.67 12,016 94.33 0.94 0.85- 1.04 

≥2 183 5.49 3,149 94.51     0.74 0.62- 0.88 

*adjusted for age groups, race/ethnicity, gender, Medicaid eligibility category, residential locale, number of 

outpatient visits, first psychiatric diagnosis, and comorbid chronic medical conditions 
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5.4.4 Hospitalization for Mental Health Conditions 

 

Following their first mental health diagnosis, 6.9% of the cohort received 

inpatient care for a mental health condition (n=2,662) across 12-months. During follow-

up, youths with low or moderate continuity of care had a 17% [7.53%; Odds Ratio (OR) 

= 1.17 (95% CI: 1.06-1.29)] and 15% [7.01%; OR = 1.15 (95% CI: 1.03-1.27)] increase 

in the odds of mental health related hospitalization, respectively (Table 18). 

 With the exception of 5-9 year olds [2.93%; OR = 0.74 (95% CI: 0.57-0.98)] who 

had significantly lower odds of mental health hospitalization compared to 3-4 year olds, 

the odds of hospitalization increased with age. Older children, 10-14 y/o and 15-16 y/o, 

had 2.35 times and 3.24 times the odds of mental health hospitalization compared to 3-4 

year olds, respectively. Table 18 shows that females had a 12% increased odds of mental 

health hospitalization (OR=1.12; 95% CI: 1.03-1.21) compared to males. The odds of 

mental health hospitalization was not significantly different across racial/ethnic groups, 

with the exception of Hispanic youths who were significantly less likely to be 

hospitalized for mental health conditions compared to white youths (OR = 0.76; 95% CI: 

0.65-0.90) (Table 18).  

During follow-up, foster care and SSI eligible youths had 2.1 times (95% CI: 

1.81-2.46) and 1.5 times (95% CI: 1.27-1.71) the odds of MH hospitalization compared 

to income eligible youths. Residents of urban (OR = 1.33; 95% CI: 1.19-1.49) or 

Suburban counties (OR = 1.35; 95% CI: 1.18-1.55) had significantly greater odds of 

being hospitalized for mental health conditions compared to residents of rural counties 

(Table 18).  
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After adjusting for covariates, number of outpatient visits preceding first mental 

health diagnosis was not significantly associated with mental health hospitalization in the 

12 months following first mental health diagnosis. Similar to our findings for ED visits, 

youths with a first mental health diagnosis of internalizing disorders or severe mental 

health disorders significantly greater odds of being hospitalized compared to youths who 

initiated treatment with other diagnostic categories.   Finally, while the proportion of 

hospitalized youths was similar across levels of chronic medical comorbidities, the 

adjusted odds of mental health hospitalization was significantly smaller among youths 

with 2 or more comorbidities (OR = 0.75; 95% CI: 0.64-0.88) compared to youths with 

no chronic medical comorbidities (Table 18).  

 Appendix 2 and 3 show a distribution of mental health conditions among 

hospitalized youths, according to gender and age category, respectively. The patterns of 

gender- and age-specific differences in hospitalizations for mental health conditions are 

similar to our findings for emergency department utilization for mental health conditions. 

Similarly, because hospitalization records with a primary diagnosis of ADHD, Autism 

Spectrum Disorder (ASD), intellectual disability, or learning disorders was minimal, 

these diagnoses were captured under ‘other mental health conditions’ in appendix 2 and 

3. All other unspecified mental health hospitalizations are described in appendix 1. 
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Table 18. Demographic Characteristics and Continuity of Care of Medicaid-insured 
Youth with Mental Health Diagnosis by Mental Health Hospitalization and Odds Ratios 
of Hospitalization
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5.5 Discussion   

 
 In the 12 months following first outpatient mental health diagnosis, approximately 

1 in 18 youths had an emergency department visit and 1 in 15 were hospitalized for a 

mental health condition. As relational patient-provider continuity of care decreased, the 

odds of emergency department visit or hospitalization for mental health conditions 

increased significantly. Youths with low continuity of care had 27% and 17% greater 

odds of mental health related ED visit or hospitalization, respectively, compared to those 

with high continuity. A smaller, marginally significant, association was observed among 

youths with moderate continuity of care who had 14% and 15% higher odds of mental 

health related ED visit or hospitalization, respectively, compared to youths with high 

continuity. Across the 2-year look-back period, 50% of the cohort had a continuity score 

of 0.57 or higher, suggesting that a substantial number of children had multiple visits to 

the same provider (see sample patterns of continuity of care on Table 5). While this 

median CoC estimate is similar to some published CoC estimates in pediatric 

populations,43,215 comparisons should be limited to studies with comparable designs and 

population.  

5.5.1  First Mental Health Service Use  
 
 Following a 24-month period of no outpatient visit for mental health treatment, 

we identified 38,825 continuously enrolled 3-16 year olds with a first mental health 

diagnosis. Of these youth, 88.9% received a first mental health diagnosis by age 14. 

While our study design limits direct comparison to national estimates of age at onset of 

mental health conditions, our findings are consistent with the notion that mental health 

conditions often have an early onset.59 Only 2.6% of the cohort had a diagnosis of 
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schizophrenia, bipolar, intellectual disability or autism at their first mental health visit. 

By contrast, 46.8% and 23.6% received a behavioral disorder (Attention Deficit 

Hyperactivity/Disorder (ADHD) or disruptive disorders) or internalizing disorder 

(depressive disorders or anxiety disorder) diagnosis, respectively, at their first mental 

health visit. The cohort had a substantial burden of comorbid chronic medical conditions. 

Approximately 40% of mental health service initiators had an outpatient visit for 1 or 

more select chronic medical conditions in the year preceding first mental health 

diagnosis. Notably, in the management of mental health symptoms, the recognition of 

comorbid mental and physical conditions is informative for non-medication interventions 

in pediatric populations.216-218   

5.5.2  Continuity of Care  
 
 Across 24 months, 34.3% of the cohort had a CoC score greater than 0.64 (high 

CoC). With the exception of older children (15-16 year olds) who were underrepresented 

in the high continuity group, the age-specific proportion of youths in each continuity of 

care category did not differ substantially. Males, African American youth, and youths 

who qualified for supplemental security income were more likely to have low continuity 

than high continuity. Finally, while there is some evidence to support high continuity 

among patients with chronic medical conditions,219,220 our findings suggest that comorbid 

chronic mental and medical conditions is associated with lower continuity of care in 

pediatric patients, possibly reflecting the use of specialty care for physical and mental 

health treatments. Youths who received a severe mental health diagnosis or an 

internalizing disorder diagnosis were more likely to have low continuity of care across 2 

years.  
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5.5.3  Emergency Department Visits for Mental Health Conditions.  
 
 One in 18 youths had a mental health related ED visit in the 12 months following 

first mental health diagnosis. Higher relational patient-provider continuity was associated 

with a significantly lower risk of ED visit. In light of recent reports of increased ED 

utilization for pediatric mental health treatment221,222 and the limited capacity to provide 

well rounded, quality mental health treatment in emergency departments223,224 our 

findings underscore the role of continuity of care in the management of pediatric mental 

health conditions. Furthermore, our findings provide evidence to support existing 

recommendations for follow-up care in mental health treatment,225 particularly regarding 

follow-up with an established usual provider.  

 The risk of ED visit increased with age and males were significantly less likely to 

have an ED visit compared to females. While Hispanic youths did not differ from their 

white counterparts in the odds of ED use, African American youth had significantly 

greater adjusted odds of ED utilization compared to white youth. These findings are 

consistent with reports of a persistent gap in ED utilization patterns comparing African 

American and white youths.69,221,223  Furthermore, these findings highlight concerns about 

access to mental health care among minority youths in the U.S.  

5.5.4  Hospitalizations for Mental Health Conditions  
 
 Hospitalizations for pediatric mental health conditions are often primarily for 

behavioral or mood disorders,226,227 conditions that account for approximately 70.5% and 

17.8% of first mental health diagnosis and hospitalization, respectively, in our cohort. We 

found that 1 in 15 youths had a mental health related hospitalization in the year following 

first diagnosis. Similar to ED visits, as continuity of care increased, the odds of mental 
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health hospitalization decreased significantly. While there is some evidence to suggest a 

stabilization of mental health related pediatric hospitalizations in the past 2 decades,226,227 

hospitalizations are often indicative of symptom exacerbation or poor clinical 

management, necessitating close monitoring. Our findings suggest that patients who saw 

the same providers over multiple episodes of care had significantly lower odds of 

experiencing symptom exacerbation that warranted hospitalization.  

 Across enrollee characteristics, the risk of hospitalization was comparable to that 

of ED visits. Older children, females, and enrollees who qualified for foster care or 

supplemental security income were significantly more likely to have a mental health 

related hospitalization in the year following first mental health diagnosis.  

5.5.5  Limitations and Strengths 

 Limitations of our study are worth noting. First, because we utilized a single state 

Medicaid claims data, our findings may not generalize to other Medicaid- or privately-

insured populations. Second, we identified first diagnosis using clinician-reported 

diagnoses that are less reliable than research-identified diagnoses. However, to improve 

validity, each diagnosis was confirmed by requiring more than one mental health 

diagnosis claim on separate days.175 Third, our continuity of care estimate at baseline 

fails to capture CoC changes as a result of subsequent visits after first mental health 

diagnosis. Furthermore, because our data do not include provider specialty information, 

we were unable to identify visits to specialists in our assessment of continuity of care. 

Given that referrals to mental health specialists are often driven by patient-specific 

factors like disease severity or pior mental health service use,228 assessing continuity of 
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care based on provider specialty could have provided more information on disease 

severity.  

Finally, a comparison of our eligible cohort to other mental health service users 

(who were not eligible for inclusion in our study based on our inclusion criteria) suggests 

that first time mental health service users may not be comparable to prevalent users. In 

sensitivity analyses, there were no substantial differences in the association between CoC 

and pediatric mental health ED visits or hospitalization when youths with only 3 

outpatient visits (in the 24 months before their first MH diagnosis) were included in our 

CoC calculation. 

5.6 Conclusions and Clinical Implications  

 

Our data suggests that relational patient-provider continuity is a core component 

of quality care for chronic conditions. We provide evidence to support recommendations 

for follow-up care with an established usual provider in the management of pediatric 

mental health conditions. The risk of potentially disruptive and costly hospitalization or 

emergency department visits for pediatric mental health conditions reduced substantially 

as patient-provider continuity of care increased. Future health services utilization 

research should focus on utilization patterns among high risk, vulnerable populations 

such as youths eligible for foster care or social security income and youths with chronic 

medical conditions. Our findings support the need to research the impact of relational 

patient-provider continuity of care on long-term health outcomes in youths with mental 

health conditions.  
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6 PATIENT-PROVIDER CONTINUITY OF CARE AND THE 

QUALITY OF ADHD TREATMENT IN A MEDICAID-INSURED 

PEDIATRIC POPULATION (Aim 3) 
 

6.1  Abstract  

 

Background.  

Attention Deficit/Hyperactivity Disorder (ADHD) is a leading childhood mental 

health condition in the U.S., with a medication treated prevalence ranging from 55.8% to 

69.0% of diagnosed youth. Recent controversies around ADHD medication use and 

cardiovascular adverse events raises safety concerns and highlights the need for clinical 

monitoring to ensure proper dosing and treatment adherence in children. ADHD 

treatment quality measures were established in 2009 to assess the extent of medication 

adherence and follow-up visits among Medicaid-insured 6-12 year old new users of 

ADHD medications. The extent of ADHD quality may vary with continuity of care and 

this has not been addressed.  

Objectives. 

We assessed the proportion of 6-12 year olds who meet the criteria for quality 

follow-up care for ADHD treatment in a Mid-Atlantic State Medicaid population and 

assessed the association between patient-provider continuity of care (CoC) and the 

quality of ADHD follow-up care.  

Methods:  

We applied a longitudinal design to computerized Medicaid claims data for 6-12 

year olds who initiated medication treatment for Attention Deficit/Hyperactivity Disorder 

(ADHD) in 2009-2013 in a Mid-Atlantic state (n=7,140). Quality ADHD follow-up care 

was defined as: 1) at least one outpatient visit in the 30 days following first medication 



106 

 

use (initiation phase);  2) a continuation phase of at least 2 outpatient visits in the 9 

months following initiation phase; and 3)  ≥210 days’ supply of ADHD medications in 

the 300 days following first medication use. In the 24 months preceding medication 

initiation, we quantified CoC using the Alpha Index, a validated measure of continuity 

that ranges from 0 to 1, reflecting concentration of providers and sequential continuity in 

a series of patient visits. Using logistic regression models, we compared the odds of 

meeting each of the 3 quality follow-up measures, individually and collectively, 

comparing children with moderate (0.71-0.81) or high (0.82-1.00) continuity of care to 

those with low continuity of care (≤0.70).  Only children who had at least 4 outpatient 

visits were included in the CoC assessment.  

Results:  

Of the 7,140 new users of ADHD treatment, 65.3% (n=4,661) and 62.5% 

(n=4,460) had an initiation phase and both initiation- and continuation-phase follow-up 

visits, respectively. Approximately 19.1% (n=1,362) of medication users met all three 

recommended quality measure across 300 days. Compared to those with low CoC, 

children with higher continuity of care had greater odds of meeting the initiation- [Odds 

Ratio (OR) =1.41; 95% CI=1.25-1.60] and continuation-phase [OR=1.45; 95% CI=1.29-

1.64] visit-based quality measures. High continuity of care was not significantly 

associated with either duration of medication use or the composite measure of all 3 

quality recommendations.  

Conclusion and Clinical Implications: 

Follow-up care and medication adherence for ADHD treatment in this Mid-

Atlantic state Medicaid population was suboptimal, suggesting a need for more oversight 
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in the management of pediatric ADHD. High continuity of patient-provider relationship 

was associated with greater odds of follow-up visits. Our findings suggest a need for 

more research in the areas of quality assessment and continuity of care among youths 

with mental health conditions.  
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6.2  Introduction  
 
 In the United States, Attention Deficit/Hyperactivity Disorder (ADHD) is a 

leading childhood mental health condition48,229-231 that is associated with substantial 

social and emotional difficulties.232 Children with a diagnosis of ADHD often experience 

clinically significant functional impairment that is associated with a high prevalence of 

academic difficulties,233 unintentional injuries,234 and sleep difficulties.235 Furthermore, 

there is evidence to support the persistence of ADHD symptoms into adolescence and 

adulthood,229,236 highlighting the need for psychosocial or pharmacologic management, 

particularly for functional impairment.237  

In light of research findings that support the efficacy of stimulants, alpha-

agonists, and certain non-stimulants in the management of ADHD,238-240 national 

estimates of the prevalence of medication treatment for ADHD ranges from 55.8% to 

69.0% of diagnosed youth.48 50,230 However, given recent controversies around stimulant 

use and cardiovascular adverse events,51,78 the increased treated prevalence of ADHD 

raises safety concerns and highlights the need for clinical monitoring to ensure proper 

dosing and adherence, especially for very young initiators of ADHD treatment.  

 To improve the quality of care provided to and health outcomes of Medicaid-

insured children,52 the Children’s Health Insurance Program Reauthorization Act 

(CHIPRA) of 2009 authorized the creation of an initial core set of health care quality 

measures for publicly-insured children.241 The core set includes a range of children’s 

quality measures encompassing both physical and mental health.242 Specifically, it 

includes ADHD treatment quality measures to assess the extent of medication adherence 

and follow-up visits indicative of clinical monitoring among Medicaid-insured 6-12 year 
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olds who initiate ADHD medication treatment.243,244 The core set defines quality ADHD 

follow-up care as: 1) at least one outpatient visit in the 30 days following first medication 

use (initiation phase); and  2) a continuation phase of at least 2 outpatient visits in the 9 

months following initiation phase and ≥210 days’ supply of ADHD medications in the 

300 days following first medication use.  

Nationwide, an unimpressive average of 44.2% of Medicaid-insured children who 

initiate ADHD medication had a 30-day follow up visit and only 53.9% of those children 

met the continuation phase criteria in 2014.242 These reports suggest a need to research 

patterns of health services utilization and to identify important determinants of quality of 

care in this population. Furthermore a recent call for more evidence-based quality 

measures for ADHD and other pediatric mental health conditions endorses the need to 

assess the merit of quality measures based on performance, feasibility, and validity.245  

 In the assessment of determinants of quality of care for chronic conditions such as 

ADHD, data on the association of a consistent patient-provider relationship across 

multiple episodes of care with quality of care are inconsistent. While some studies have 

found non-significant associations between patient-provider continuity of care and 

improved care quality in adults,246  others report significant improvements in care quality 

as continuity of care increases in pediatric39 and adult populations.247,248 These conflicting 

findings could be attributed to variations in study design, quality of care measures and 

chronic disease of interest. Regardless of these findings, the general consensus is that 

patient-provider continuity of care is a core component of primary care that fosters 

patient satisfaction and effective patient-focused care for chronic medical conditions.202  
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Our study sought to assess patterns of ADHD follow-up care as defined by the 

CHIPRA core set quality measures in a Mid-Atlantic state Medicaid population. 

Specifically, we compared patterns of ADHD follow-up care among children with high 

or moderate continuity of care to follow-up care among children with low patient-

provider continuity of care.   

  

6.3  Methods 

 

6.3.1  Study Design 

 
We applied a longitudinal design to computerized Medicaid claims data for 6-12 

year olds who initiated medication treatment for Attention Deficit/Hyperactivity Disorder 

(ADHD) in 2009-2013 in a Mid-Atlantic state. Enrollees were required to have 

continuous Medicaid enrollment in the 24 months before and 12 months after medication 

initiation. Index Prescription Start Date (IPSD) was defined as the earliest prescription 

dispensing date for an ADHD medication.249 For each enrollee, the IPSD was validated 

by a pre-IPSD period of at least 120 days during which enrollees received no ADHD 

medication. Enrollees were followed for 300 days post IPSD to assess follow-up quality 

measures. We excluded children who were hospitalized with a principle diagnosis of a 

mental health disorder or substance abuse/dependence during follow-up.249 In addition, 

because some ADHD medications are used in the management of narcolepsy,250 we 

excluded children with a diagnosis of narcolepsy before or during follow-up.249 Figure 14 

describes the cohort selection process.  

Relational patient-provider continuity of care was assessed in the 24 months 

preceding IPSD. To obtain a reliable estimate of continuity, we assessed continuity of 
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care only among children who had at least 4 outpatient visits during the 24-month look-

back period.203  

Using encrypted enrollee identification numbers, we linked Medicaid enrollment 

files, outpatient hospital clinic and physician files, inpatient files, and prescription drug 

files to assess International Classification of Disease and Related Health Problems, Ninth 

Revision (ICD-9-CM) diagnosis codes, procedure codes, revenue code, place of service, 

and date of service or medication dispensing.  

This study protocol was reviewed and approved by the University of Maryland, 

Baltimore Institutional Review Board.  
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Figure 14. Cohort Selection from 68,121 ADHD Medication Users in 2009-2013 
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6.3.2  Outcome Measures 

 
We assessed two phases of follow-up care for children who received medication 

treatment for ADHD diagnosis:  

Initiation Phase – 30 days post-IPSD. Using ICD-9-CM, revenue codes and 

Current Procedural Terminology (CPT) codes, we identified the percentage of children 

ages 6 to 12 who had at least one follow-up visit for ADHD in the 30 days following 

index prescription start date. Follow-up was defined as an outpatient visit that included a 

diagnosis of ADHD with or without procedural codes for psychosocial services in 

outpatient settings. We assessed initial phase follow-up in the entire population and 

according to age group, gender, race/ethnicity, Medicaid eligibility group, residential 

locale, and number of comorbid psychiatric or chronic medical conditions. Outpatient 

visits on or before IPSD were not included in our follow-up assessment.249 Identified 

follow-up procedural codes are provided on Table 19.  

Continuation and Maintenance Phase – 270 days post initiation phase. The 

quality of follow-up care in the continuation and maintenance phase was defined by two 

measures.249 We assessed the percentage of 6 to 12 year old children who: 1) initiated 

medication treatment for ADHD and remained on the medication for at least 210 days; 

and 2) had at least two follow-up outpatient visits for ADHD within 270 days after the 

initiation phase ended.  

Continuous medication treatment was defined as the number of calendar days of 

supply of ADHD medications within the specified 300 days from IPSD to the end of 

continuous and maintenance phase. Our assessment allowed for a maximum of 90 days 

medication gap during follow-up.249 Table 20 provides a list of ADHD medications that 
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were identified in this study. We used ICD-9-CM, revenue codes and CPT codes to 

identify at least two follow-up visits for ADHD on separate days within the 270 days 

after the end of the 30-day initiation phase. Figure 15 shows our assessment timeline.  

 

Table 19. Procedural Codes for ADHD Treatment Follow-up 

 

 

 

 



115 

 

Table 20. ADHD Medications 

 

 

Figure 15. Timeline for Calculating Quality Measures for ADHD Treatment 

 

 

6.3.3  Continuity of Care Measure 

 

Relational patient-provider continuity of medical care was the primary 

independent variable in our analyses. Details of the principles of continuity of care are 

provided in sections 3.5.2 and 5.3.3 above. To calculate continuity of care, we assessed 

outpatient visits in the 24 months before IPSD. Continuity of care was quantified only 

among children who had at least 4 outpatient visits.  
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6.3.4  Covariates 

 

Study covariates included gender, age group (6-9; 10-12), race/ethnicity (white, 

African-American, Hispanic, or other/missing), enrollees’ residential locale (urban, 

suburban, or rural county), number of outpatient visits in the 24 months before 

medication initiation, comorbid mental health diagnosis (Yes/No), a history of one or 

more chronic medical conditions (Yes or No), and Medicaid eligibility group: 1) foster 

care; 2) Supplemental Security Income (SSI) recipients; and 3) youths eligible by family 

income ≤ the federal poverty level (FPL) [Temporary Assistance for Needy Families 

(TANF)] or family income ≥200%-300% above the FPL [State Children’s Health 

Insurance Plan (SCHIP)]. Each enrollee’s age was measured as age on December 31st of 

the year of medication initiation.  

We identified comorbid chronic mental health or medical diagnostic groups in the 

12 months preceding IPSD using ICD-9-CM codes. Diagnostic codes are provided on 

Table 15 (Page 85).  

 

6.3.5.  Statistical Analysis  

 

Using the Alpha Index equation, we estimated continuity of care among ADHD 

medication initiators based on outpatient visits in the 24 months preceding IPSD. The 

continuity estimates were categorized into tertiles (T) and enrollees grouped into low 

(≤T1: 0.00-0.70), moderate (>T1-T2: 0.71-0.81), or high (>T2: 0.82-1.00) continuity of 

care. In bivariate analyses, we used chi-square tests of independence to compare children 

who met the 3 quality measures to those who failed to meet the measures, total and 

according to continuity of care and demographic, and clinical characteristics (i.e. age 



117 

 

group, race/ethnicity, sex, Medicaid eligibility category, enrollee residential locale, and 

comorbid mental health diagnosis or chronic medical conditions).  

Using separate logistic regression models, we assessed the odds of each quality 

criterion, comparing children with high or moderate continuity of care to children with 

low continuity of care. In the three models, we assessed the odds of having: 1) a follow-

up visit within 30 days of IPSD; 2) at least 2 follow-up visits in the 270 days after IPSD; 

and 3) at least 210 days of medication use in the 300-day follow-up period. Finally, in a 

fourth logistic regression model that assessed the odds of meeting all three quality 

criteria, we compared children with high or moderate continuity of care to children with 

low continuity of care. Models were adjusted for study covariates.   

Additional Analyses. To explore the extent of follow-up care for ADHD 

medication initiation, we assessed the percentage of children ages 6 to 12 who had at 

least one follow-up visit for ADHD in the 30, 45, 60, 90 or 300 days following index 

prescription start date. Similarly, we assessed continuation phase follow-up visit and 

duration of medication use in the entire cohort, regardless of initiation phase follow-up 

visit.  

Statistical analyses were performed with SAS version 9.4 (SAS Institute, Inc., 

Cary, NC).  

6.4  Results  
 

6.4.1  Characteristics of ADHD Treatment Initiators (6-12 Y/O) 

 

From 2009-2013, 7,140 continuously enrolled Medicaid-insured 6-12 year old 

children initiated medication treatment for ADHD in this Mid-Atlantic state. 

Approximately 58.6% of the children were less than 10 years old. The cohort was 
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predominantly male (67.2% vs. 32.8% Female) and African-American (53.5%). By 

comparison, Caucasian and Hispanic youths accounted for 34.4% and 6.9% of the cohort, 

respectively. Children eligible for Medicaid based on low family income accounted for 

82.7% of ADHD medication initiators, followed by Supplemental Security Income 

(11.9%) and foster care status (5.4%). According to region of enrollees’ residence, 57.0% 

of the cohort were residents of urban counties while 18.0% and 25.0% were residents of 

suburban and rural counties, respectively (Table 21). In the 24 months prior to ADHD 

medication initiation, 52.3% of the children had an outpatient visit for a psychiatric 

diagnosis other than ADHD and 71.3% had an outpatient visit for a chronic medical 

condition. (Table 21).  

Table 22 shows that a larger proportion of 10-12 year olds had high CoC 

compared to low CoC (36.9% vs. 31.5%; p-value=0.02). While boys did not differ from 

girls in their distribution across CoC levels, larger proportions of African American 

(37.2%) and Hispanic (39.3%) children had high CoC compared to white (30.9%) 

children (p-value <.0001). Similarly, larger proportions of foster care children (41.9%) 

had high continuity compared to SSI eligible children (29.5%) or income eligible 

children (35.4%) (p-value <.0001). Children with chronic medical conditions had an even 

distribution across levels of CoC. However, a larger proportion of children without 

chronic medical conditions had high continuity of care (38.8% vs. 31.1%; p-

value=0.0002). Finally, larger proportions of children with comorbid mental health 

diagnosis had high CoC compared to low CoC (35.8% vs. 31.2%; p-value=0.01) (Table 

22).  
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Table 21. Demographic and Clinical Characteristics of Continuously Enrolled 6-12 Year 
Olds Who Initiated ADHD Treatment in 2009-2013 
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Table 22. Demographic and Clinical Characteristics of Continuously Enrolled 6-12 Year 
Olds Who Initiated ADHD Treatment in 2009-2013 according to Level of Continuity of 
Care 
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6.4.2  ADHD Follow-up Care 

 
 Of the 7,140 initiators of ADHD treatment, 65.3% (n=4,661) had an outpatient 

follow-up visit within 30 days of medication initiation. Figure 16 shows the proportion of 

medication initiators who had at least 1 follow-up visit in the 300 days following IPSD. 

By day 300, 96.8% of initiators had received at least 1 ADHD-related follow-up visit.  

Children with high continuity of care were significantly more likely to have a 30-

day (69.5% vs. 61.2%) or 90-day (87.3% vs. 84.6%) follow-up visit compared to those 

with low CoC. As the follow-up period increased to 300 days, the proportion of children 

with at least 1 follow-up visit did not differ among children with high, moderate, or low 

CoC (Table 23). Table 23 also shows that while females were more likely to have a 30-

day follow-up visit, there was no significant difference in the receipt of at least 1 follow-

up visit by gender, by day 300. Children in foster care were consistently more likely than 

their SSI or income eligible counterparts to have at least 1 visit during follow-up and 

residents of rural counties were more likely to have any follow-up visits compared to 

urban or suburban residents. Children with a comorbid chronic physical or mental health 

diagnosis were also significantly more likely than those without to have any follow-up 

visit (Table 23). 

CHIPRA Recommended Follow-up Visit. Based on the CHIPRA assessment of 

number of follow-up visits in the first 30 days and subsequent 270 days following first 

medication use, we found that 65.3% of the cohort (n =4,661) had ≥1 follow-up visit in 

the initiation phase (30 days) and 90.0% (n = 6,428) had at least 2 follow-up visits in the 

270 days following initiation phase, regardless of having an initiation phase follow-up 

visit. Among those who had an initiation phase follow-up visit, 95.7% (n = 4,460) had 2 
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additional follow-up visits in the 270 days after initiation phase (i.e., continuation phase 

follow-up), accounting for 62.5% of the study cohort (Table 24).  

In unadjusted, bivariate analyses, a larger proportion of children with high 

continuity of care had an initiation phase follow-up visit compared to those with low 

(69.5% vs. 61.2%; p-value <.0001) or moderate (69.5% vs. 64.9%; p-value <.0001) 

continuity of care (Table 24). There was no significant difference in follow-up visit 

according to age category. However, females were significantly more likely to receive 

both follow-up visits than males (64.6% vs. 61.4%) and a higher proportion of white 

children had both follow-up visits compared to children of other racial/ethnic groups 

(Table 24). Similarly, a larger proportion of foster care children had both follow-up visits 

compared to income eligible (70.8% vs. 62.5%) or SSI eligible (70.8% vs. 58.6%). 

Finally, residents of rural counties, children with at least one comorbid chronic medical 

condition, and those with ≥1 comorbid mental health condition were more likely than 

their counterparts to receive both follow-up visits (Table 24).  

 CHIPRA Recommended Duration of ADHD Medication Use. In the cohort of 

ADHD treatment initiators, the median duration of medication use was 140 days 

(Interquartile Range: 60-210days). Only 25.2% (n=1,803) of the cohort met the CHIPRA 

medication duration criterion (i.e., medication use for ≥210 days out of 300 days). Over 

the 10-month follow-up, 14.5% of the cohort received an ADHD medication for a month 

or less and the majority (74.7%) received medication treatment for less than the CHIPRA 

recommended 210 days out of 300 days. In unadjusted bivariate analyses, patient 

provider continuity of care was not significantly associated with meeting the CHIPRA 

duration of medication use recommendation (Table 25). However, age category, 
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race/ethnicity, Medicaid eligibility category and region of enrollees’ residence were 

associated with duration of medication use.  

Younger children (6-9 year olds) were more likely to meet the duration criterion 

compared to 10-12 year olds (65.0% vs. 35.0%). Compared to children of other 

racial/ethnic groups, white children accounted for 51.4% of the children who met the 

duration criterion. Table 25 also shows that while foster care children represented only 

7.9% of the children who met the duration criterion, foster care children accounted for 

only 4.5% of those who did not meet the criterion. Finally, compared to other medication 

initiators, residents of rural counties had longer duration of medication use (Table 25).  

Both CHIPRA Quality Measures – Outpatient Follow-up Visit and Medication 

Duration Criteria: Across the 300 days after medication initiation, 19.1% of the cohort 

met all 3 CHIPRA criteria. Table 7 shows findings from unadjusted bivariate assessments 

of the 3 CHIPRA measures according to enrollee characteristics and continuity of care. 

Patient-provider continuity of care was not significantly associated with meeting all 3 

criteria. However, younger age (6-9 year olds), foster care status, white non-Hispanic 

race and residence in a rural county were associated with meeting all 3 quality criteria 

(Table 26). Further, children with 1 or more comorbid psychiatric or chronic medical 

conditions were more likely to meet all three CHIPRA criteria compared to those who 

had no comorbid psychiatric or chronic medical conditions (Table 26).  
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6.4.3  Continuity of Care and CHIPRA Quality Measures 

 
 Of the 7,140 initiators of ADHD treatment, 35.1% had continuity index greater 

than 0.81(high CoC). Compared to their counterparts, larger proportions of younger 

children (6-9 year olds), white children and children with ≥1 comorbid chronic medical 

conditions had low continuity of care (Table 22).  

In adjusted analyses, compared to children with low CoC, children with high 

continuity of care had 45% greater odds of having an initiation phase follow-up visit 

(within 30 days of medication initiation) [Odds Ratio (OR) = 1.45; 95% CI=1.27-1.64] 

while those with moderate CoC did not differ significantly from those with low 

continuity [OR = 1.17; 95% CI=1.03-1.33] (Table 27). Children with comorbid 

psychiatric diagnosis had greater odds of a 30-day follow-up visit compared to those 

without comorbid diagnosis [OR = 1.72; 95% CI=1.50-1.97]. SSI eligible children had 

significantly lower odds of having a 30-day follow-up visit [OR = 0.71; 95% CI=0.60-

0.83] (Appendix 5).  

Regardless of initiation phase follow-up visit, an assessment of follow-up visits 

only in the 270-day continuation phase showed that continuity of care did not have a 

significant effect on having any 2 visits in the 270-day continuation phase (Table 27). 

African American [OR = 1.52; 95% CI=1.25-1.84] and Hispanic [OR = 1.75; 95% 

CI=1.20-2.56] children had greater odds of having ADHD-related follow-up visits in the 

continuation phase compared to white children. Furthermore, children with comorbid 

chronic medication conditions [OR = 1.28; 95% CI=1.03-1.59] or psychiatric diagnoses 

[OR = 1.35; 95% CI=1.08-1.70] had greater odds of a continuation phase follow-up visit 

than their counterparts (Appendix 6).  
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Continuity of care was significantly associated with meeting both initiation- and 

continuation-phase criteria. Table 27 shows that children with high COC [OR = 1.50; 

95% CI=1.32-1.71] had significantly higher odds of have a 30-day follow-up as well as 

two visits in the continuation phase compared to those with low CoC. Compared to 

income eligible children, recipients of supplemental security income had significantly 

lower odds of having both an initiation and continuation phase visit. Conversely, children 

with 1 or more comorbid psychiatric diagnosis had greater odds of meeting both 

CHIPRA recommended visit criteria compared to their counterparts [OR =1.69; 95% 

CI=148-1.94] (Appendix 7).  

The proportion of children who received ADHD medication treatment for 210 

days or more did not differ significantly across CoC levels (Table 27). However, 6-9 year 

olds had significantly greater odds of longer medication use compared to older children. 

Similarly, African American children had 2.5 times the odds of using ADHD medications 

for ≥210 days compared to white children [OR =2.17; 95% CI=1.89-2.49] (Appendix 8). 

Foster care youth had greater odds of longer duration of medication use compared to 

income eligible youth [OR =1.95; 95% CI=1.53-2.47] (Appendix 8).  

In an adjusted assessment of the impact of CoC on a composite measure of all 3 

CHIPRA recommendations, we found that children with high CoC did not differ 

significantly from those with low CoC [OR = 1.16; 95% CI=0.99-1.35] (Table 27). 
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Figure 16. Proportion of ADHD Medication Initiators who Received ≥1 Follow-up Visit 
across 300 days. 
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Table 23. Distribution of 6-12 Year Olds Who Initiated ADHD Treatment in 2009-2013 
and Received ≥1 Follow-up Care within 30, 90, and 300 Days, Total and according to 
Enrollee Characteristics
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Table 24. Demographic and Clinical Characteristics of Continuously Enrolled 6-12 Year 
Olds Who Initiated ADHD Treatment in 2008-2013 according to CHIPRA Follow-up 
Criteria. 
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Table 25. Demographic and Clinical Characteristics of ADHD Treatment Initiators 
according to CHIPRA recommended Duration of Medication Use. 
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Table 26. Demographic and Clinical Characteristics of ADHD Treatment Initiators 
according to CHIPRA Quality Measure Status at 300 days after Medication Initiation.  
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Table 27. Percent Distribution and Adjusted Odds Ratios of ADHD Treatment Initiators 
according to Patient Provider Continuity of Care and Individual CHIPRA Quality 
Measures 
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6.5  Discussion  

 

 Our findings provide evidence of considerable ADHD-related outpatient follow-

up visits in this cohort of Medicaid-insured 6-12 year olds who initiated ADHD 

medication treatment in 2009-2013. Across 10 months, approximately 2 in 3 children had 

at least 3 ADHD-related outpatient follow-up visits in the 300 days after medication 

initiation, and high continuity of care was associated with having both initiation- and 

continuation-phase ADHD-related follow-up visits. However, CoC had no significant 

effect on the duration of ADHD medication use. Consistent with population-based 

findings of suboptimal ADHD medication adherence or persistence in pediatric 

populations, 242,243 only 1 in 4 medication initiators in this study cohort met the CHIPRA 

recommended duration of medication use. Common reported reasons for medication 

discontinuation are adverse events and dosing inconvenience.251 The remarkable 

proportion of children who discontinued ADHD medication treatment in this cohort 

highlights the need to assess treatment outcomes in children who discontinue medication 

treatment, with or without alternative non-medication treatments. 

6.5.1  ADHD Medication Treatment and Follow-up Care  
 
 The American Academy of Pediatrics (AAP) recommends age-specific treatment 

of children and youth with ADHD. In its clinical practice guideline for the diagnosis, 

evaluation, and treatment of ADHD in children and adolescent, the academy strongly 

recommends prescribing Food and Drug Administration (FDA) approved medications for 

ADHD, with or without parent- or teacher-administered behavioral therapy for school age 

children (6-11 year olds).252 While there is some evidence to support the efficacy of 

medication treatment of ADHD in school age children,238,239 moderate253,254 to life-
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threatening255,256 adverse events associated with ADHD medication use underscore the 

need for follow-up care, particularly among new users.252 Specifically, the AAP 

recommends a face-to-face follow-up visit by the fourth week of medication use for 

appropriate assessment of responses to varying doses and monitoring of adverse effects, 

pulse, blood pressure and weight.252 Similarly, findings from the Multimodal Treatment 

of ADHD (MTA) trial suggest that children with more frequent follow-up visits have 

better health outcomes.162 In this study cohort, approximately 1 in 3 children did not have 

an initiation phase follow-up visit and a larger proportion of those children used ADHD 

medications for 30 days or less (data not shown) compared to those who had an initiation 

phase follow-up visit. These findings suggest that lack of initial follow-up care for proper 

medication dosing and adverse event monitoring is closely associated with low 

medication adherence and suboptimal persistence in this population.   

In both initiation and continuation phase, a larger proportion of foster care 

children met the CHIPRA criteria for follow-up visit compared to other Medicaid 

eligibility category. Given that these CHIPRA recommendations are based on the number 

of outpatient visits, our findings could be interpreted as a consequence of mandatory 

foster care outpatient visits as recommended by the American Academy of Pediatrics and 

Child Welfare League of America.257 White children and children with comorbid chronic 

medical or psychiatric conditions were more likely to meet both visit criteria.  

6.5.2  Continuity of Care  

 

 Children with high continuity of care had significantly greater odds of having 

both initiation- and continuation-phase follow-up visit compared to those with low 

continuity of care in the study cohort. Similar assessments of follow-up care in patients 
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with chronic conditions have either found positive203 or no association246,258 between 

continuity of care and quality of care.203,246,258 We found no significant difference in the 

odds of having a 30-day or two 270 days follow-up visits between children with low or 

moderate continuity of care. However, the association between having high continuity of 

care and receiving an initiation- and continuation-phase assessment suggests that 

continuity of care is closely linked to short-term adverse event monitoring and long-term 

core-symptom monitoring to improve target clinical goals. Specifically, the United 

Kingdom National Institute for Health and Care Excellence (NICE) in 2018 updated their 

guideline for ADHD diagnosis and management, highlighting the need for healthcare 

providers to ensure continuity of care for patients with ADHD.259 The value of continuity 

of care in the management of pediatric ADHD is especially highlighted by the 

importance of engaging caregivers in the medication and non-medication treatment of 

ADHD. The AAP strongly recommends the inclusion of caregivers in the management 

plans of pediatric ADHD treatment.252 Having a usual source of care provides a platform 

for patient- and caregiver- engagement in the design and execution of treatment 

plans.195,260 Similar to the AAP guidelines, NICE recommends regular follow-up 

meetings with ADHD patients and their caregivers to accommodate changes in treatment 

plans.259 

Based on CHIPRA recommendation, adherence to ADHD medications was 

minimal in the study cohort. Common reasons for medication discontinuation in previous 

studies are dosing convenience, drug-related adverse events252 and parent-perceived 

benefit of psychostimulant medication in children.261 Not surprisingly, patient-provider 

relationship was not associated with duration of medication use and the composite 
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measure of all 3 CHIPRA quality recommendations. However, our findings are consistent 

with other studies that have associated ADHD medication adherence with younger age 

and complexity of psychiatric conditions.262  Given the characteristic decline in pediatric 

ADHD symptoms with age,263,264 and the complexity of treating comorbid ADHD,252 our 

findings suggest that regardless of patient provider relationship, medication use is driven 

by symptom severity in the study cohort.   

6.5.5  Limitations and Strengths  

 
 Our study has notable limitations. We utilized a single state Medicaid 

administrative claims data. Consequently, our findings may not generalize to other 

Medicaid- or privately-insured populations. Similarly, based on the CHIPRA quality 

measure requirements, our study sample is limited to 6-12 years. Therefore, these 

findings may not generalize to younger or older Medicaid-insured children. In addition, 

we acknowledge that our estimates of dispensed medication may not fully represent 

medication consumption. Furthermore, while our dataset facilitate the identification of 

claims for follow-up visits, we are unable to identify specific monitoring or evaluation 

procedures. Another important limitation is our baseline continuity of care assessment. 

Because continuity of care changes with each visit, our estimate of continuity of care in 

the 24 before medication initiation does not account for changes in continuity of care in 

the 300 days following medication initiation.  

 To ensure an accurate estimate of medication adherence and follow-up visits, only 

continuously enrolled children were assessed in this study. Therefore, low medication 

adherence and poor follow-up are not attributable to disenrollment. Also, to better 
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understand the extent of service utilization, we conducted additional analyses to assess 

follow-up visit beyond the 30-day CHIPRA requirement in the initiation phase.  

6.6  Conclusions and Clinical Implications  

 

Follow-up care and medication adherence for ADHD treatment initiators in this 

Mid-Atlantic state Medicaid population is suboptimal, suggesting a need for more 

oversight in the management of pediatric ADHD. Our findings provide evidence to 

support the role of continuity of care in the receipt of follow-up care among ADHD 

treatment initiators. These findings suggest a need for more research in the areas of 

quality assessment and continuity of care among children with mental health conditions.  
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7  CONCLUSIONS, IMPLICATIONS, AND FUTURE RESEARCH  
 

7.1  Dissertation Summary and Conclusions 
 

 The increased reported prevalence of pediatric mental health diagnosis and 

psychotropic medication use in the U.S has generated public health concerns around the 

appropriateness and safety of medication treatment of mental health conditions in 

children and adolescents over the past 2 decades.3,23 Furthermore, given insufficient 

research evidence to support the effectiveness and safety of psychotropic medication use 

in very young children, reports of increased off-label use160 and treatment emergent 

adverse events190 of psychotropic medications underscore the need to research mental 

health service utilization patterns in children. The need for such research is particularly 

urgent among very young publicly-insured children who are significantly more likely to 

receive mental health diagnosis and psychotropic medication treatment than their 

privately-insured counterparts.11 While many cross-sectional studies have assessed the 

prevalence and distribution of mental health service use according to demographic and 

clinical characteristics,15,20,21 population-based studies have provided minimal 

information on: 1) the patterns of entry into mental health service use from birth; and 2) 

the extent of mental health service use in the same individuals across time, using 

longitudinal assessments.  

 This dissertation was designed to investigate the longitudinal patterns of mental 

health service use in a Medicaid-insured birth cohort and to assess the impact of a 

consistent patient-provider relationship on the quality of mental health care among 
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publicly-insured youth. In aim 1, we sought to capture the cumulative incidence of 

mental health diagnosis, psychotropic medication use, and psychosocial service 

utilization from birth through age 7. We identified gender differences in incident mental 

health diagnosis and first psychotropic medication use. We also captured the annual 

duration of psychotropic medication use and identified the proportion of medication users 

who received 2 or ≥3 medication classes concurrently for ≥60 days. In aim 2, we 

quantified patient-provider continuity of care and assessed its impact on emergency 

department visits and hospitalizations for mental health conditions. Finally, in aim 3, we 

identified the proportion of children who met an established quality measure for 

Attention Deficit/Hyperactivity Disorder (ADHD) and assessed the impact of patient-

provider continuity of care on the quality of follow-up care for ADHD.  

 Findings from aim 1 suggest substantial early mental health service use in this 

publicly-insured birth cohort. From birth through age 7, behavioral disorders (ADHD or 

disruptive disorder) and learning disorders were the leading mental health disorders in the 

cohort. We found that while boys were more likely to initiate mental health service use 

with a behavioral diagnosis, girls were more likely to initiate service use with an anxiety 

or adjustment disorder. Consequently, there were significant differences in first 

psychotropic medication class use, with boys having stimulants and girls having 

anxiolytics as their first psychotropic medication class. One in five psychotropic 

medication users received ≥2 medication classes concurrently for ≥60 days and the 

annual duration of medication use increased substantially with age. These findings 

suggest early initiation of complex medication regimen in very young publicly-insured 
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children, highlighting the need for clinical monitoring for treatment-emergent adverse 

events following such early medication exposure.  

 In aim 2, continuity of patient-provider relationship in the 24 months preceding 

first mental health diagnosis was associated with lower odds of emergency department 

visit or hospitalization for mental health conditions. Emergency department visits and 

hospitalization increased with age and were more common among females and children 

eligible for foster care or supplemental security income. Similar to what other researchers 

have reported in the management of chronic medical conditions,147 our findings suggest 

that the benefits of a consistent patient-provider relationship extend to pediatric mental 

health conditions. Given the research gap in the assessment of continuity of care in 

relation to pediatric mental health management, our finding highlight the need for 

outcomes research to assess the role of continuity of care in pediatric mental health 

treatment.  

 Aim 3 captures the quality of care for ADHD, the most prevalent pediatric 

behavioral condition. We found that some children had at least 3 follow-up outpatient 

visits for ADHD treatment and medication adherence was poor among children receiving 

medication treatment for ADHD. In sensitivity analyses, we found that extending our 

assessment of initial follow-up from 30 days after medication initiation to 45 or 60 days 

only slightly increased the proportion of children who received follow-up care. In 

addition, children with high patient-provider continuity of care in the year before 

initiating medication treatment were significantly less likely to have up to 3 follow-up 

visits or to use their medications for at least 7 months. In sum, we provide evidence 

suggesting minimal follow-up care for ADHD treatment in this Mid-Atlantic state 
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publicly-insured pediatric population. These findings and the growing prevalence and 

treatment of pediatric ADHD suggest a need for an improvement in ADHD quality 

measures in publicly-insured children.  

7.2  Future Research and Implications for Policy and Practice  
 
Future Research 

 
 While many studies have assessed the cross-sectional prevalence of mental health 

service use in publicly-insured youth, this dissertation assessed the extent of mental 

health service use in the same children across multiple years and the quality of care for 

publicly-insured children with mental health conditions. Our findings provide implication 

for future research. First, given the substantial early mental health service use and the 

prolonged duration of use of potent psychotropic medications in very young children, 

outcomes research is needed to monitor the metabolic and cardiovascular risk of early 

psychotropic medication exposure. Furthermore, our assessment of first mental health 

diagnosis and psychotropic medication class use captures the patterns of entry into 

service use and provides a platform for future studies to assess incident diagnostic and 

treatment patterns that precede comorbid mental health diagnoses and complex 

medication regimens. In addition, this dissertation identifies the use of anxiolytics as a 

first psychotropic medication class in some children, highlighting the need for future 

research into the appropriateness of initiating medication treatment with an anxiolytic as 

there is little evidence to support such practice.176   

 Second, we quantified continuity of care using a sophisticated measure that 

assigns equal weights to the sequence and concentration of providers in the assessment of 

continuity of care across multiple visits. Future research may add to our findings by 
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attributing different weights to these CoC components to assess the individual impact of 

provider sequence or concentration on the quality of pediatric mental health treatment 

among publicly-insured youths. Furthermore, given the low to moderate continuity of 

care in this Medicaid-insured population, there is a need for more research assessing 

determinants of continuity of care among youths with mental health conditions. In 

addition, while our findings suggest a significant reduction in the risk of hospitalization 

and ED visits for mental health conditions as continuity of care increases, we were unable 

to capture patients’ or caregivers’ opinions on the importance of continuity of care in the 

management of pediatric mental health conditions using claims data. Future studies may 

expand our understanding of the association between CoC and important mental health 

outcomes through primary data collection and patient-focused assessments of continuity 

of care.  

 Finally, as the medicated-treated prevalence of ADHD increases in the U.S., there 

is need for more research that elucidate treatment patterns of ADHD. Future research 

may focus on assessing patterns of follow-up care according to provider specialty to 

assess the impact of specialty care on the quality of follow-up care. In addition, given the 

reported poor medication adherence in this Medicaid-insured population, there is a need 

for studies assessing medication treatment patterns, reasons for medication 

discontinuation, and the uptake of alternative, non-medication treatment among children 

with ADHD.  

Implications for Policy and Practice 

 In a recent discussion paper by the National Academy of Medicine,125 Riley et al. 

outline in detail, the urgent need for a national birth cohort study in the U.S. The report 
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emphasizes the importance of a nationally representative birth cohort study that begins 

prenatally and continues through adulthood to provide data infrastructure capable of 

identifying determinants of health that can be activated to support better health during 

early years and throughout the course of life.125 Notably, a holistic life-course assessment 

of health extends beyond physical to both mental and behavioral health. The early and 

relatively prolonged exposure to potent psychotropic medications in this dissertation birth 

cohort has implications for long-term health concerns and highlights the need for an early 

assessment of mental health service use, particularly in publicly-insured populations. This 

need is further emphasized by reports of prominent differences in psychotropic 

medication treatment patterns between the U.S. and certain European countries,265,266 

suggesting greater use of psychotropic medications in the U.S. pediatric population. 

Taken together, these reports provide evidence for the growing need for a national policy 

that supports a comprehensive birth cohort study in the U.S., particularly in light of the 

recently terminated National Children’s Study.267  

 In practice, the benefits of a trusting patient-provider relationship has been 

established for chronic medical conditions.40,43,147 Our findings extend some of these 

benefits to pediatric mental health management, emphasizing the value of identifying 

provider characteristics or attitudes that are important to patients for building trusting 

patient-provider relationships in psychiatry.268,269 Finally, our report of minimal follow-

up care for ADHD treatment and poor medication adherence as defined by the CHIPRA 

quality measures suggests a need to implement effective policy measures to promote 

established practice parameters for the assessment and treatment of pediatric ADHD.270 
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8. APPENDICES 
 
Appendix 1. Diagnostic Codes of Other Mental Health Diagnosis at ED Visits or 
Hospitalization 
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Appendix 1 Continued. 

 

 

Appendix 2. Percent Distribution of Primary Diagnosis at Hospitalization, Total and by 
Gender 
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Appendix 3. Percent Distribution of Primary Diagnosis at Hospitalization, Total and by 
Age Category 
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Appendix 4. A comparison of eligible and non-eligible cohorts based on study inclusion 
criteria 
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Appendix 5. Percent Distribution and Odds Ratio of Children Who Received an ADHD-
Related Follow-up Visit in the Initiation Phase 
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Appendix 6. Percent Distribution and Odds Ratio of Children Who Received an ADHD-
Related Follow-up Visit in the Continuation Phase 
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Appendix 7. Percent Distribution and Odds Ratio of Children Who Received an ADHD-
Related Follow-up Visit in Both Initiation and Continuation Phase 
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Appendix 8. Percent Distribution and Odds Ratio of Children Who met all Three 
CHIPRA Recommendations 
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