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ABSTRACT 

 

Assessing the impact of Pennsylvania’s prior authorization policy intended to reduce 

antipsychotic prescribing in Medicaid-insured children 

By Mark Marsico 

Temple University, 2018 

Doctoral Committee Chair: Michael Halpern, MD. PhD 

 

Introduction: The volume of antipsychotic medications prescribed to children and adolescents 

has risen sharply since second generation antipsychotics, also referred to as atypical 

antipsychotics, were introduced in the 1990’s.  The concern surrounding the expanded use of 

antipsychotics was that the medications have significant adverse metabolic side effects and they 

were often prescribed to treat conditions in young children for which they have not been proven 

to be safe and effective.  While it is not unlawful for health care providers to prescribe 

medications for uses beyond which they have been approved by the United States Food and Drug 

Administration, the lack of empirical evidence guiding much of the antipsychotic use in children 

had professional pediatric medical groups and policy makers concerned for the well-being of 

children receiving the medications.  Several states, including Pennsylvania, enacted prior 

authorization policies in an attempt to restrict prescribing to children where a medical need has 

been established.  However, the impact of the policies is largely unknown since published data 

on the topic is sparse.  

Methods: This retrospective, medical claims-based cohort study, used de-identified 

administrative Medicaid data from January 2008 to December 2010 to investigate the impact of 

Pennsylvania’s September 2008 antipsychotic prior authorization policy on antipsychotic 
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prescribing prevalence in children targeted by the policy.  Descriptive methods and segmented 

regression of the interrupted time series were used to assess the effects of the policy on monthly 

antipsychotic prescribing prevalence.  A difference-in-difference analysis compared 

Pennsylvania’s prescribing to Ohio, a geographically proximate and demographically similar 

state without a prior authorization policy; and Delaware, a state that enacted a policy 3 years 

prior to Pennsylvania.  The potential for compensatory prescribing was assessed by reporting the 

prevalence of other psychotropic medications over the study period.    

 

Results: An average of 99,074 Pennsylvania Medicaid enrollees ages 0-6 were identified as 

meeting the study criteria annually from 2008-10.  Immediately following the policy 

intervention, an abrupt, significant reduction in monthly prescriptions of antipsychotics was 

observed (-51 prescriptions per 100,000; p=0.0052) and sustained over the observation period.  

The proportion of children filling prescriptions for antipsychotics dropped approximately 46% 

and the average number of antipsychotic prescriptions filled per month was reduced by 53% in 

2010 compared to 2008.  In Ohio, a state without such a policy, the proportion of children 

receiving an antipsychotic increased nearly 10% in 2010 compared to 2008 and the average 

number of monthly prescriptions increased 30%.  Reductions in antipsychotic prescribing in 

Delaware, a state that had its antipsychotic policy in place since 2005, were comparable to 

Pennsylvania.  There was no evidence that non-antipsychotic psychotropic medications were 

prescribed in place of the medications restricted by the policy.    

 

Conclusions: Pennsylvania’s 2008 prior authorization policy was associated with a significant 

decrease in annual and monthly antipsychotic prescribing prevalence in Medicaid-insured 
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children targeted by the policy, those ages 0-6 years of age.  Reductions in most other 

psychotropics was also observed, indicating changes in prescribing behavior may have extended 

beyond antipsychotics.  While this analysis suggests the policy may have achieved its primary 

aim of reducing antipsychotic prescribing, more research is needed to better understand the 

complex array of factors influencing provider behavior and to explore potential unintended 

consequences of the policy.   
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CHAPTER 1.  INTRODUCTION 
 

Beginning in the early-1990’s, the prevalence of antipsychotic prescribing in children 

increased dramatically despite a lack of empirical evidence supporting their use in pediatric 

populations.  The medical and scientific community was first alerted to the potential overuse of 

antipsychotics in 2000 when Zito and colleagues published a seminal paper showing the 

prescribing of a class of drugs for which antipsychotics belongs, referred to as psychotropics, 

increased three-fold in preschool children ages 2-4 years old between 1990 and 1995 (Zito et al., 

2000).  A subsequent study from the same researchers published in 2007 reported a five-fold 

increase in the use of antipsychotics in Medicaid-insured 2-4-year-olds comparing 2001 to 1995 

(Zito et al., 2007).  A series of similarly designed antipsychotic-specific studies in subsequent 

years corroborated these findings showing a two- to seven-fold increase in the prescribing of the 

drugs in the decade following their introduction (Cooper, Hickson, Fuchs, Arbogast, & Ray, 

2004; Domino & Swartz, 2008; Olfson, Crystal, Huang, & Gerhard, 2010).  The reason for the 

surge in antipsychotic prescribing in young children cannot be attributed to a single cause, but 

instead was likely a due to a confluence of factors.  Increased awareness and subsequent 

diagnosis of emotional and behavioral conditions in children, changes in the delivery and 

financing of mental health services, insufficient supply of child psychiatric specialists, 

diminishing provider office visit time per patient, primary care practitioner inexperience 

managing mental health conditions and the conduct of drug manufacturers have likely all played 

a role in the rise in prescribing (Frank, Conti, & Goldman, 2005; Harrison, Cluxton-Keller, & 

Gross, 2012) (Frank et al., 2005; Harrison et al., 2012; Walkup, 2009).     
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The surge in antipsychotic use raised concerns among providers, public policy makers, 

payers, families, advocacy groups and professional medical societies for two primary reasons.  

First, antipsychotic medications have significant adverse metabolic side effects, impacts that 

children are far more vulnerable to because of their smaller size and developing physiology  (De 

Hert, Dobbelaere, Sheridan, Cohen, & Correll, 2011; Harrison et al., 2012; Zito et al., 2003).  

Second, roughly two-thirds of antipsychotics were found to have been prescribed off-label, 

meaning they were prescribed for conditions for which there was no evidence-base justifying 

their use and therefore were not approved by the United States Food and Drug Administration 

(FDA) (Levinson, Washington, and, & 2015, n.d.). While providers are at liberty to prescribe 

medications for conditions beyond those that they are formally approved, they do so in the 

absence of data supporting the drug’s safe and effective use.  In the case of young children, who 

are at greater risk than adults of experiencing side effects from these medications, the lack of an 

evidence base raises the possibility that the risks associated with the medication may outweigh 

their potential benefits, putting children at an unnecessary risk (De Hert et al., 2011).   

The overuse of antipsychotics is in large part a by-product of the significant and unmet 

burden of mental health illness in children.  The Centers for Disease Control (CDC) estimates up 

to 20% of children suffer from a mental health disorder in a given year and nearly 80% of 

chronic psychiatric disorders begin in childhood (Perou et al., 2013; U.S. Public Health Service, 

2000).   Inappropriate prescribing in young children can be thought of as a proxy for the unmet 

medical needs of those suffering from mental, emotional and behavioral health conditions.   

Published research shows that young children exhibiting symptoms associated with a mental 

health condition are often prescribed medications in the place of a proper psychiatric evaluation 
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or referral to specialists with expertise in treating such conditions (Levinson et al., n.d.).  

Paradoxically, despite the burden and documented overuse, it has been estimated that 60-80% of 

children with a diagnosable psychiatric condition in this same population remain untreated 

(Perou et al., 2013; U.S. Public Health Service, 2000).  Untreated mental, emotional and 

behavioral disorders adversely impact children’s social, emotional, intellectual and educational 

development.  Furthermore, children suffering from these conditions are more likely to be 

expelled from school, require special education and are at increased risk of depression, substance 

abuse and disability in adulthood (Currie & Stabile, 2009; Perou et al., 2013; U.S. Public Health 

Service, 2000).  This suggests the health care system needs to do more to meet the significant 

burden of mental health needs of Medicaid-financed children (Walkup, 2009).   

The risks associated with inappropriate prescribing of antipsychotics and the 

shortcomings of the health care system to adequately prevent and promote mental health and 

treat mental illness served as a call to action for the federal government, professional medical 

associations and policy makers.  Between 1998 and 2003, a series of reports, policy positions, 

and diagnostic and treatment guidelines published by the United States Surgeon General, the 

American Association of Pediatrics (AAP) and American Academy of Child and Adolescent and 

Childhood Psychiatry (AACAP) drew attention to the growing national burden of childhood 

metal health.  On the heels of these publications, regulators began to pressure psychotropic drug 

manufacturers to more explicitly disclose the risks associated with the use of their medications 

(Harrison et al., 2012; Walkup, 2009).  In 2003, the FDA mandated the placement of highly 

visible black-box warnings in the prescribing instructions for drugs intended to treat mental 

health conditions, such as depression, anxiety and attention-deficit disorder (ADD).  The 
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warnings were intended to alert patients to the potential risks of adverse effects (Centers for 

Medicare & Medicaid Services (Institution/Organization), 2014; Harrison et al., 2012; Morrato et 

al., 2010).  Shortly thereafter, beginning in 2005, state Medicaid programs began to act to 

counter trends in antipsychotic prescribing in children by implementing prior authorization 

policies, mandatory pre-approval processes requiring prescribers to present unequivocal evidence 

documenting the clinical rationale for prescribing (Schmid, Burcu, & Zito, 2015).  By 2015, 

thirty-one state Medicaid programs had introduced some form of a peer-review prior 

authorization process for antipsychotic prescribing to children, however, the impact of the 

majority of state policies remains unknown (Schmid et al., 2015).  As of 2018, five papers 

evaluating the impact from 9 state policies (Washington, West Virginia and 5 anonymous states) 

have been published in the peer-reviewed literature, almost all showing an immediate decrease in 

antipsychotic prescribing.  A full summary of this research is presented in Chapter 3.        

This study aims to add to the growing body of evidence characterizing the impact of state 

Medicaid antipsychotic prior authorization policies in two ways.  First, it will describe the impact 

of Pennsylvania’s prior authorization policy by estimating the prevalence of antipsychotic 

prescribing in children before and after policy enactment; and in comparison, to two other states 

over the same time-period, one with an established prior authorization policy (Delaware) and one 

without (Ohio).  Second, it will describe the impact of the policy on compensatory prescribing 

(i.e. the use of other psychotropics in place of the antipsychotics targeted by the policy).  

Examining the longitudinal prevalence of psychotropics across the three states will allow for a 

unique assessment of broader trends in the prescribing of drugs intended to mental health 

conditions.  It is anticipated that the findings of this research will have implications for patients, 
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providers and policy makers and may help inform future attempts to modify prescribing 

behavior.    
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CHAPTER 2.  BACKGROUND 

 

Terminology 

 

In an attempt to facilitate understanding of the study rationale, methods, results and 

discussion, simple definitions for frequently used terms are provided:  

Prior authorization refers to a policy requiring mandatory advanced approval for the 

delivery of medical services commonly enacted to control expenditures by restricting the 

delivery of services or drugs to those meeting specific criteria(Smalley, Griffin, Fought, Sullivan, 

& Ray, 1995).  The policy studied herein was intended to restrict the use of antipsychotic drugs 

among Medicaid-financed children 0-6 years old.  Prescription fills was the primary outcome of 

this analysis and is used interchangeably with prescribing prevalence.  While a prescription fill 

does not provide definitive evidence that the medication was taken by the patient, the analysis is 

predicated on the assumption that prescription fills are a valid and reliable proxy for provider 

prescribing.  Psychotropic refers to a broad classification of potent drugs that affect higher brain 

functions such as emotions, memory, perceptions, mood, consciousness and behavior. These 

medications include antipsychotics, antidepressants, anxiolytics, mood stabilizers and stimulants.  

Psychotropics are prescribed to treat conditions such as schizophrenia, depression, anxiety 

disorders, bipolar disorder, psychosis, aggression, autism and some learning and communication 

disturbances (FDA.gov, 2018).  Antipsychotics refer to a subclass of psychotropic drugs 

prescribed to manage symptoms such as psychosis, hallucinations and paranoia; symptoms 

associated with schizophrenia, bipolar disorder, depression, anxiety, Tourette’s syndrome and 

irritability associated with autism.  While the surge in antipsychotic use was a by-product of the 



7 
 

introduction of second-generation antipsychotics (SGAs), the terms antipsychotic and SGA are 

mostly used interchangeably.  Mental health refers broadly to one’s emotional, psychological, 

and social well-being at every stage of life, from childhood and adolescence through adulthood; 

impacting how one thinks, feels, and acts. It also helps determine how we handle stress, relate to 

others, and make choices (Mental Health.gov, 2018).  The terms mental health condition or 

disorder are used interchangeably to broadly refer to behaviors or mental states resulting in 

“serious deviations from expected cognitive, social, and emotional development” and is the 

target of a treatment, whether in the form of a specific disorder, symptom or cluster of symptoms 

(US DHHS, 1999).  Prescriber refers to any provider with the capacity to diagnose and treat 

patients by prescribing psychotropic medications.  This includes but is not limited to primary 

care providers, child psychiatrists, pediatricians, physician assistants, nurse practitioners and in 

some states psychologists.  Mental, emotional and behavioral (MEB) disorders is a somewhat 

generic term coined by the National Academy of the Science in their report on childhood mental 

health to describe a host of disorders impacting mental well-being (Connell, Boat, & Warner, 

2009).  Used in similar context as mental health condition, this term also intends to encompass 

all psychiatric, emotional and emotional conditions for which psychotropic drugs are indicated 

and prescribed to treat.  Indication refers to a condition in a specific population for which the 

Food and Drug Administration approved the use of a medication (FDA.gov, 2018).  Off-label 

refers to the use of a prescription medication to treat a condition, or use of a drug in a population, 

that has not been approved by the FDA.     

The remainder of this chapter provides a short summary of the burden of childhood 

mental health in the US, presents approved uses of second-generation antipsychotics, discusses 
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possible reasons behind the surge in antipsychotic use in children, describes what is known about 

Pennsylvania’s prior authorization policy and presents the conceptual model underpinning the 

objectives of this analysis.       

    

Childhood Mental Health Epidemiology  

 

There is limited data characterizing the epidemiology of mental health conditions in 

young children under 10 years of age.  This is primarily due to a lack of valid and reproducible 

diagnostic criteria for very young children, diagnostic challenges associated with overlapping 

target symptoms across disorders and the complexity of separating abnormal behaviors and 

emotions from those within the normal range of development (Walkup, 2009).  However, there is 

convincing evidence that childhood mental health represents a burden that requires further 

attention from clinical and public health practitioners alike. 

A 2013 review of childhood mental health surveillance published by the CDC estimates 

between 13-20% of children suffer from a mental health condition in a given year and that 

roughly half of all lifetime cases of mental illnesses begin by age 14 (Perou et al., 2013).  

According to data from the 2008 National Health Interview Survey (NHIS) published in 2011, 

8.5% of parents reported having been told their child had attention-deficit hyperactivity (ADHD) 

disorder at some point during their life (Perou et al., 2013).  In 2007, the parent-reported 

National Survey of Children’s Health (NSCH) survey estimated 3.5% of children had a current 

behavior or conduct problem, 3.0% an anxiety disorder, 2.1% depression and roughly 1% an 

autism spectrum disorders (Perou et al., 2013).  The National Comorbidity Study’s adolescent 

(NCS-A) supplement interviewed adolescents 2001-2003 ages 13-18 and reported an estimated 
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lifetime prevalence of anxiety, behavioral disorders, depression and ADHD to be 31.9%, 19.6%, 

14.3% and 8.7%, respectively (Merikangas et al., 2010).  The NCS-A also reported that among 

those affected by a mental disorder, 50% of anxiety disorders had their onset by age 6, age 11 for 

behavior disorders, age 13 for mood disorders and by the age of 15 for substance use disorders 

(Merikangas et al., 2010).  There is also evidence that mental health conditions may be on the 

rise.  An analysis of principal diagnoses for inpatient stays found that among children ages 10-17 

years, mood disorders were the most common diagnosis and that they increased roughly 70% 

between 1997 and 2010 (Perou et al., 2013; Pfuntner, Wier, & Stocks, 2013).  

Sociodemographic and environmental factors in childhood are the most significant 

influences on mental health in youth (Perou et al., 2013).  Intractable risk factors such as poverty, 

poor maternal mental health and poor environmental conditions, combined with a health care 

system lacking an adequate supply of psychiatric specialists poses an almost insurmountable 

challenge for health care providers (Perou et al., 2013).  As a result, providers often turn to 

antipsychotics and other psychotropic medications as a quick and affordable treatment option for 

children in hopes of mitigating the negative impacts untreated mental health conditions are 

known to have on the social, emotional and intellectual development of children (Harrison et al., 

2012; Perou et al., 2013).  Treated or untreated, mental, emotional and behavioral disorders are 

associated with increased risk for adverse school-related outcomes and often persist into 

adulthood where they are associated with employment potential, substance abuse and negatively 

impact overall health and well-being (Perou et al., 2013).  Despite advances made in the 

diagnosis and treatment of mental, emotional and behavioral health disorders in the past 30 

years, afflicted children, particularly those insured by Medicaid, fail to receive the evaluative 
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services and treatment regimens advocated for by medical practitioner organizations and 

advocacy groups (Walkup, 2009).  Paradoxically, in the same population where antipsychotics 

are over prescribed, it is estimated that between two-thirds and three-quarters of children with 

mental health needs go without treatment in a given year (Perou et al., 2013).   

    

Antipsychotics use in children  

 

Antipsychotics are potent drugs that act on the brain’s dopamine neurotransmitters to 

manage symptoms such as psychosis, hallucinations and paranoia which are associated with 

schizophrenia, bipolar disorder, depression, anxiety, Tourette’s syndrome and autism-related 

irritability (Centers for Medicare & Medicaid Services (Institution/Organization), 2014; Meltzer, 

2004).  The first antipsychotic was discovered in 1951 and used to treat psychiatric illnesses in 

the United States by 1954 (Ban, 2007).  Atypical antipsychotics, also referred to as second-

generation antipsychotics (SGA), were introduced in the early 1990s with a marked 

improvement in the overall safety and tolerability profile compared to first-generation 

antipsychotics (FDA.gov, 2018).  SGAs exhibited similar efficacy and were associated with 

considerable metabolic risks but rose in popularity compared to first-generation typical 

antipsychotics because they produced fewer severe and debilitating involuntary movement side 

effects (Meltzer, 2004).    

Prior to the advent of SGAs, the use of antipsychotics was limited to severe psychiatric 

and behavioral disorders and were predominantly prescribed to adults (Campbell, Rapoport, & 

Simpson, 1999; Peter, 1928).  However, the aforementioned improvements in the safety and 

tolerability of SGAs led to prescribing beyond the most serious conditions for which they were 
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initially indicated (Harrison et al., 2012; Zito et al., 2000).  Soon after their introduction, the 

expanded use in adults spilled over to children despite very limited evidence of the drugs’ risk-

benefit profile in those under 18 years of age (Cooper et al., 2006; Pincus et al., 1998; Walkup, 

2009). In fact, at the time the drugs were initially marketed for use in adults, no antipsychotic 

was tested or approved for use in children less than 5 years of age (Centers for Medicare & 

Medicaid Services (Institution/Organization), 2014).     

While the United States Food and Drug Administration (FDA) has since approved the use 

of SGAs in children for the treatment of severe conduct problems not amenable to other forms of 

treatment, approved uses remain limited to schizophrenia, bipolar disorder and irritability 

associated with autism (Centers for Medicare & Medicaid Services (Institution/Organization), 

2014).  Currently, six SGAs are approved for use in children but none in those less than 5 years 

old.  A summary of FDA-approved medications and their indications for use in children and 

adolescents for aripiprazole, asenapine, olanzapine, paliperidone, quetiapine, and risperidone are 

listed in Figure 1 (Centers for Medicare & Medicaid Services (Institution/Organization), 2014) 
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Despite a limited evidence base in children, prescribing soared beginning shortly after 

their introduction in the 1990’s and lasted roughly two decades thereafter (Melvin, Hart, & 

Sorvig, 2017; Zito et al., 2003).  As discussed, the scientific community was first alerted to the 

overuse of psychotropic drugs in 2000 when a seminal paper was published showing between 

1990 and 1995, prescribing increased three-fold in preschool children ages 2-4 years old (Zito, 

2000).  Shortly thereafter, antipsychotic-specific research was published showing a two- to 

seven-fold increase in the prescribing of antipsychotics to children in the decade following their 

introduction (Cooper et al., 2004; Domino & Swartz, 2008; Olfson et al., 2010).    

In 2007, Zito and colleagues published a study estimating a five-fold increase in the use 

of antipsychotics in Medicaid-insured 2-4-year-olds comparing 2001 to 1995 (Zito, 2007).  An 

analysis of Medical Expenditure Panel Survey (MEPS) found a seven-fold increase in the 
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population prevalence of atypical antipsychotics between 1996-97 and 2004-05, from 0.15% to 

1.06% (Domino & Swartz, 2008).   A retrospective cohort of children insured by Tennessee’s 

Medicaid program found new antipsychotic users almost doubled from 23 to 45 per 10,000 

children 2-18 years of age following the introduction of AAPs (adjusted odds ratio, 1.98; 95% 

confidence interval (CI), 1.82-2.16) (Cooper, 2004).  An analysis of privately insured children 

(n=400,196) ages 2-5 years found an increase in annualized use from 0.8 to 1.6 per 1,000 

children in 2008 compared to 1999-2001 (Olfson, 2010).  Two studies using data from outpatient 

clinic visits as reported in the nationally representative National Hospital Ambulatory Medical 

Care Survey (NHAMCS) also documented the increase.  Office visits involving the prescribing 

of SGAs in children 2-18 years old increased nearly 5-fold, from 8.6 in 1995-96 to 39.4 per 

1,000 children in 2001-02 (Cooper, 2006). Chirdkiatgumchai and colleges examined prescribing 

trends in children 2-to-5 years and observed an increase in psychotropic prescribing from 0.98% 

in 1994-97 to 1.45% from 2002-05 (Chirdkiatgumchai, Xiao, Pediatrics, & 2013, n.d.).  It should 

be noted that although there is evidence that antipsychotic prescribing began to plateau in the 

latter half of the first decade of the 2000’s, however, it remains high by historical standards; 

meaning rates of antipsychotic use is higher than what would be expected based on the 

prevalence of mental health conditions for which antipsychotics have been approved to treat 

(Finnerty et al., 2016; Fontanella, Warner, Phillips, Bridge, & Campo, 2014; Harrison et al., 

2012; Melvin et al., 2017; Pennap, Burcu, Safer, & Zito, 2018; Rubin et al., 2012).   

 The documented surge in use is troubling against the backdrop of the risks associated 

antipsychotic exposure and the clinical context in which they are prescribed, often in the absence 

of recommended monitoring.  A literature review of SGA clinical trials found children and 
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adolescents were more likely than adults to experience adverse cardiometabolic and endocrine 

side-effects (De Hert et al., 2011).  The authors reported antipsychotics commonly induced 

drowsiness, weight gain, diabetes and associated metabolic disturbances (De Hert et al., 2011).  

The product labels of the medications also list as possible side effects: dizziness, constipation, 

dry mouth, blurred vision and sensitivity to lights, risks that were more likely to occur shortly 

after a child’s first exposure to such a medication.  Less common adverse effects are restlessness, 

muscle spasms and involuntary movements (FDA CBER Website, 2018).   Exposure to SGAs is 

particularly concerning in children during critical stages of development because the long-term 

impact of acute or extended exposure on the developing brain is poorly understood (De Hert et 

al., 2011).  The lack of evidence supporting the safety and efficacy in controlled trials in pediatric 

populations combined with the known and unknown risks of the medications suggest extreme 

care should be exercised when prescribing antipsychotics to children.    

In addition to prescribing in the absence of a proper evaluation and for conditions not 

approved by the FDA, prescriber monitoring practices have also been found to be below 

standards.   A 2015 study published by the Department of Health and Human Services (DHS) 

investigating the quality of care related to SGA prescribing in children reported quality gaps in 

antipsychotic prescribing to children in over two-thirds of the cases assessed (Levinson et al., 

n.d.).  Quality gaps were defined as at least one of the following: a treatment prescribed for the 

wrong condition, a patient too young to receive the medication, a provider prescribed the wrong 

dose and a patient not adequately monitored for polypharmacy.  Fifty-three percent were poorly 

monitored while exposed to the medication, 41% were prescribed the wrong treatment, 37% 

raised concerns regarding polypharmacy, 34% remained on the medication too long, 23% were 
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prescribed the wrong dose and 17% percent of cases received the medication despite child being 

younger than the FDA-approved age (Levinson et al., n.d.).  A similar survey-based study of 

providers in Vermont designed to examine factors related to antipsychotic prescribing in children 

receiving Medicaid reported similar findings to the DHS study.  The authors found only 27.2% 

of medications were for a condition in line with an FDA-approved indication and AACAP best 

practice guidelines were followed by the treating clinician in only 50% of cases reviewed. The 

guideline most commonly neglected was recommended monitoring for adverse metabolic events 

(Rettew et al., 2015).   

 

Understanding the Surge  

 

A myriad of factors has played a role in the surge of antipsychotic prescribing to children 

over the past 20 years.  First and foremost, as previously discussed, there was a perception that 

SGAs represented a marked improvement in both the safety and tolerability, compared to first 

generation, typical antipsychotics (Stroup, Alves, Hamer, & Lieberman, 2006).  As a result, 

prescribing in adults expanded to treat conditions beyond for which the drugs were indicated, 

particularly in primary care settings where the medications and patient presentations are not 

understood as well as they are by mental health care specialists.  Prescriber confidence likely 

trickled down to their handling of children presenting with emotional and behavioral 

disturbances, resulting in prescribing for conditions not approved by the FDA, such as attention 

hyperactivity disorder and anxiety (Centers for Medicare & Medicaid Services 

(Institution/Organization), 2014).   
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Second, the late 1990’s was a time when there was an expanding dialogue about the gaps 

in the prevention, promotion and treatment of mental health in children.  In 2000, a pair of 

multidisciplinary meetings was held to establish a blueprint for advancing clinical, research and 

policy agendas to address the unmet needs related to childhood mental health (Harrison et al., 

2012).  The first was a conference convened by the Surgeon General entitled, Conference on 

Children's Mental Health: Developing a National Action Agenda (U.S. Public Health Service, 

2000).  The second was a joint National Institute of Mental Health (NIMH) and FDA workshop 

to examine the state of knowledge regarding the pharmacology of psychotropics in children 

(Harrison et al., 2012).  Researchers, practitioners, pharmaceutical industry representatives, 

advocacy groups and ethicists gathered to discuss the evidence on the safety, efficacy-

effectiveness gap, investigational research methods and opportunities related to the use of 

psychotropics in children (Vitiello, 2001).  Recommendations from these two meetings formed 

the basis of the Surgeon General’s formal national action agenda published in late 2001 (U.S. 

Public Health Service, 2000).  The focus of the mental health action agenda was to facilitate 

practical advancement of childhood mental health by addressing the challenges associated with 

raising awareness, outlining research priorities, synthesizing best practices, promoting healthy 

development and ensure the provision of effective mental health services (U.S. Public Health 

Service, 2000; Vitiello, 2001; Walkup, 2009).  Since the study of psychotropic use in young 

children was still in its infancy and not broadly recognized, the action agenda did not address the 

inappropriate use of antipsychotics. 

Third, there was an increasing demand for quick, effective and affordable treatment 

solutions in a rapidly evolving health care environment that favored prescription drugs over more 
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expensive and time-consuming behavioral health care. treatments such as psychotherapy (Frank 

et al., 2005; Harrison et al., 2012).   The decade following the introduction of SGAs witnessed 

structural changes in the financing of health care that re-shaped the delivery and quality of 

mental health care in the United States (Frank et al., 2005).  Less generous insurance coverage 

for in- and outpatient mental health services and a shortage of child psychiatrists occurred at the 

same time when demand for mental health services was increasing, in part due to the availability 

of safer psychotropic medications.  Furthermore, economic incentives for patients in the form of 

co-pays associated with medication use, compared to psychotherapy, further fueled antipsychotic 

prescribing (Frank et al., 2005).   

Another factor possibly contributing to the swell in prescribing may have been the rising 

prevalence of diagnosed mental health conditions among children.  As discussed previously, 

there is evidence that mental, emotional and behavioral diagnoses were on the rise in parallel to 

the documented rise in antipsychotics prescribing.  A 2014 study assessing national trends in 

outpatient mental health care reported that office visits associated with a mental health diagnosis 

increased from 7.8 in 1995-98 to 15.3 per 100 population in youth <21 years of age (Olfson et 

al., 2010).  The study also found psychotropic medication prescriptions increased two-fold and 

psychotherapy increase by 40% (Olfson et al., 2010).  Around the same time, national surveys of 

parents also detected a rise in mental health conditions (Perou et al., 2013).  Data from the 

National Health Interview Survey found diagnoses of childhood disability related to 

neurodevelopmental or mental health conditions increased 21% between 2001 and 2010 

(Houtrow, Larson, Olson, Newacheck, & Halfon, 2014).  However, it is unclear whether the 

increase in prevalence was a detection bias associated with the increasing awareness of 
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emotional and behavioral conditions or an artifact of the increase in antipsychotic use.  That is, 

the increase in medical claims for mental, emotional and behavioral conditions detected in these 

studies may have been the result of providers including a diagnostic code known to be associated 

with the medication being prescribed, possibly in the absence of a formal diagnosis. 

Lastly, six SGAs received FDA approval between 1993 and 2006, including four FDA-

approved indications in children.  Activities surrounding the launch of new drugs such as the 

marketing of drugs to patients and providers may have played an outsized role in the rise in 

prescribing (Walkup, 2009).  Dramatic increases in both direct-to-consumer advertising and 

industry support of physician training and continuing medical education likely elicited both 

appropriate and inappropriate prescribing to children.  A potential advantage of the direct-to-

consumer advertising campaigns is that they may have helped de-stigmatize conditions such as 

anxiety and depression, likely increasing both appropriate and inappropriate prescribing (Perou 

et al., 2013; Walkup, 2009).  The marketing of SGAs was notoriously aggressive.  A high-profile 

case made by the Department of Justice that resulted in drug manufacturer Johnson & Johnson 

paying over $2 billion dollars to settle criminal and civil claims that one of the company’s 

subsidiaries (Janssen Pharmaceuticals) marketed their antipsychotics for unapproved uses 

suggests drug promotion may have played a role in boosting prescribing for both indicated and 

off-label uses (Rosenheck, 2013).   Figure 2 provides select milestones in the history of 

antipsychotics and national mental health dialogue in which state prior authorization policies 

were created.  
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State Medicaid Policy Reaction  

 

Since the 1990’s, the Federal Government has spearheaded the pursuit of addressing gaps 

in the promotion, prevention and treatment of childhood mental health (Walkup, 2009).  As 

previously discussed, it also played a lead role in raising awareness and developing strategies to 

address the issue of inappropriate prescribing of antipsychotics to children.  Over the past 15 

years, the US Department of Health & Human Services (HHS) Centers for Medicare and 

Medicaid Services (CMS) issued numerous letters to state Medicaid Directors outlining the 

various concerns associated with antipsychotic prescribing in young children and adolescents.  

Beginning in 2006, the Agency for Healthcare Research and Quality (AHRQ) published a series 

of reports investigating the off-label use of antipsychotics and summarizing the comparative 
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safety and efficacy of first- and second-generation antipsychotics (Centers for Medicare & 

Medicaid Services (Institution/Organization), 2014; Maglione et al., 2011).  CMS has published 

fact sheets to remind prescribers of the indicated uses of SGAs and their associated risks 

(Centers for Medicare & Medicaid Services (Institution/Organization), 2014).   

Individual state Medicaid programs began to act to counter trends in antipsychotic 

prescribing in children through the implementation of prior authorization policies.  The first state 

to enact such a policy was Delaware in 2005 and the most recent was New York in 2013 

(Schmid et al., 2015).  A 2015 review of antipsychotic-related Medicaid prior authorization 

policy found 31 states had implemented a policy aimed at antipsychotic prescribing in children 

(Schmid et al., 2015).  Fifty-eight percent of the policies have been enacted since 2011; roughly 

half of the policies are restricted to children ≤8 (Schmid et al., 2015).  Figure 1 depicts the rising 

prevalence of these policies since 2005.  State prior authorization policies vary in design but 

generally require prior approval via a peer review adjudication process before allowing a 

prescription to be written for children below a certain age.  Figure 3 summarizes the policies 

passed as of August 2014 as summarized in Schmid, Burcu and Zito, 2015.       
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Despite the proliferation of policies and the progress made in reducing antipsychotic 

prescribing since the first prior authorization policy was enacted, a 2012 Government 

Accountability Office (GAO) report on children’s mental health recommend to Congress that 

continued improvement of “federal and state initiatives to improve monitoring and oversight of 

prescribing of psychotropic medications” is needed (“U.S. Government Accountability Office 

(U.S. GAO),” n.d.).  DHS recommend that the Centers for Medicare and Medicaid Services 

(CMS) continue to work with state Medicaid programs to perform utilization reviews of 

antipsychotics prescribed to children and to consider additional methods to enhance the oversight 

of antipsychotic prescribing in children (Levinson et al., 2015).   
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Pennsylvania’s Policy 

 

Pennsylvania enacted a policy on September 15, 2008 requiring prescribers to gain prior 

authorization before prescribing an antipsychotic for children ages 6 and under (“Pennsylvania 

Department of Human Services,” n.d.).  Pennsylvania’s was the fifth of thirty-one policies that 

were enacted between May 2005 and June 2013(Schmid et al., 2015).  The policy required prior 

authorization for all antipsychotics, regardless of the quantity prescribed, without exception.  

There were no grandfathering provisions, meaning all children in the target age group, even if 

they had been previously prescribed an antipsychotic, required prior authorization before a new 

prescription could be written.  The policy applied to all pharmacies and prescribers enrolled in 

Pennsylvania’s Medicaid fee-for-service delivery system.  Pennsylvania’s prior authorization 

program required prescribers to provide information about the medication being prescribed, 

background on the prescriber, the type of specialist consulted in considering the treatment plan 

(i.e. child and adolescent psychiatrist, child development pediatrician, pediatric neurologist or 

general psychiatrist), whether the patient previously tried non-drug therapies and whether the 

patient has undergone baseline cardiometabolic metabolic and movement disorders evaluations.  

The Pennsylvania Department of Public Welfare Pharmacy Services performs reviews; denied 

requests are re-reviewed by a contracted psychiatrist (Schmid et al., 2015). 

 The Pennsylvania DHS Medical Assistance Bulletin from which the information 

regarding the policy was taken is dated January 20, 2016.  There was a series of 4 bulletins 

released in 2008, the year in which the original policy was enacted released (in January, 

February, March and August).   Unfortunately, these bulletins could not be located for reference 

on the Pennsylvania Department of Human Services website and requests for the documents 
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form the regional CMS office went unanswered.  What is known is that the original policy 

covered children ages 0-6 only.  On January 9, 2012 the policy was expanded to cover all 

children under age 18(Schmid et al., 2015).  To date there has not been any peer-reviewed data 

published on the impact of Pennsylvania’s policy.  Appendix B and C include a copy of 

Pennsylvania’s antipsychotic prior authorization request form and bulletin governing the current 

policy, respectively. 

 

Study objectives and conceptual model 

 

The primary objectives of this study are to as follows:  

1. To assess the impact of Pennsylvania’s prior authorization policy by estimating the 

prevalence of antipsychotic medication prescribing before and after the enactment of the 

policy; and  

 

2. To assess the impact of Pennsylvania’s prior authorization policy by estimating the causal 

effects of state prior authorization policies on antipsychotic prescribing prevalence by 

comparing it to geographically proximal states without such a policy, interrupted time 

series using segmented regression and difference-in-difference methods. 

 

The exploratory objectives are intended to provide further context to interpret changes in 

antipsychotic prescribing after Pennsylvania’s prior authorization policy, use descriptive 

statistics to: 

1. Assess the potential for post-policy compensatory prescribing (i.e. the use of other 

psychotropics in place of the antipsychotics targeted by the policy) by reporting the 

prevalence of non-antipsychotic psychotropic prescription fills over the study period; and 

 

2. Assess trends in the overall prevalence of mental health diagnoses and estimate the 

proportion of those with such a diagnosis receiving a psychotropic before and after the 

policy. 
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The primary objective of this analysis is to determine what extent Pennsylvania prior 

authorization policy has impacted the prescribing behavior of providers, specifically whether it 

reduced the frequency in which antipsychotics were prescribed in the young children targeted by 

the policy.  As discussed, the primary dependent outcome is prescriptions filled, not written.  

While the relationship between prescriptions written and filled in this population is unknown, 

there is no reason to assume the policy would be associated with prescription fills without being 

associated with prescriptions written.  Therefore, the analysis is predicated on the assumption 

that prescription fills are a valid and reliable proxy for provider prescribing.        

 

It is also assumed that the relationship between the antipsychotic prior authorization policy 

and prescriber behavior (i.e. antipsychotic prevalence) is distorted by a number of mediating 

variables that may act independently to influence prescribing.  In the case of the relationship 

under study, these variables include, but may not be limited to: provider type, insurance plan 



25 
 

type, access to mental health specialists, time since policy enactment, changing treatment 

guidelines, prescriber burden, state prior authorization approval rate, formulary access, 

demographic and health care characteristics of covered children, physician knowledge of mental 

health and experience with antipsychotic drug effects.  However, these variables are not 

accounted for in the analysis, primarily due to the feasibility of quantifying or accounting for 

them in the study as designed.  Chapter 6 discusses future research ideas to help better 

understand the influence of these uncontrolled factors may have had on the policy-prescribing 

relationship.    

Before discussing the study design and methods, it is worth recognizing that it is beyond the 

scope of this study to quantify the downstream impacts associated with a reduction in 

unwarranted antipsychotic prescribing.  While the primary goal of Pennsylvania’s prior 

authorization policy may be to achieve desired health outcomes or avoid adverse outcomes, we 

do not attempt to quantify either.  It is assumed that a reduction in such prescribing will result in 

the avoidance of adverse outcomes common in antipsychotic use, but we do not attempt to 

estimate that reduction.  Studying these effects, as well as the desirable outcomes associated with 

those properly treated, such as developmental and education outcomes, would require very 

different designs.  We recognize this is not an outcomes study.  The study’s primary outcome, 

prescribing behavior in the form of prescribing prevalence, is a process measure, an attempt to 

measure provider activity intended to maintain or improve health (Centers for Medicare & 

Medicaid Services, 2014).  Our study does not evaluate any health outcomes directly or 

indirectly and it is not intended to measure the downstream impact of provider activity such as 

whether in the post-policy environment the frequency in which providers screen children for 
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relevant mental health conditions, refer them to specialist or educate the patient’s parents about 

strategies to alleviate their child’s behavioral or psychiatric symptoms.     
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CHAPTER 3. LITERATURE REVIEW OF STATE ANTIPSYCHOTIC PRIOR 

AUTHORIZATION IMPACT 

 

 

To date, only five papers have been published in peer-review journals reporting the 

impact of state prior authorization policies targeting antipsychotic prescribing in children.  Each 

of studies that compared post-policy to pre-policy prescribing found an overall decline in 

antipsychotic use in the population targeted by the policy.  The first of the papers was published 

in 2014; it compared two, anonymized mid-Atlantic states using a novel difference-in-difference-

in-difference (i.e. triple-difference) analytic approach to assess the impact of prior authorization 

policies on monthly antipsychotic prescription rate compared to a neighboring state without such 

a policy (States et al., 2014).  The authors refer to their approach as “triple-difference” because 

in addition to testing for differences between the states and time periods, they included 

differences in prescription fills between antipsychotics and antidepressants, a class of medication 

not covered by the policy and therefore a rate that would be theoretically unchanged.  Policies 

went into effect for children 0-5 and 6-12 years of age in September 2008 and August 2009, 

respectively, so all analyses were stratified by age.  The policy required would-be prescribers to 

submit a form summarizing the child’s diagnosis, symptoms, effectiveness of prior medications 

and information about the prescriber’s specialty; appeals were allowed for prior authorization 

requests that were denied.  The antipsychotic prescribing rate increased 18.4% from 1.7% to 

2.1% in the 0-5 age group.  The authors reported “modest but statistically significant effects” of 

the policy with a 3.0% reduction, from 9.8% to 9.5%, in 6-12-year-olds.  Over the same time-
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period in the comparison state, a decrease of 1.2% and an increase of 16.2% were observed in 

antipsychotic prescribing among older and younger age groups, respectively (States et al., 2014).   

Zito and colleagues assessed Medicaid claims data from 4 anonymized, “geographically 

diverse” states that implemented prior-authorization policies between April 2009 and August 

2009 (Pennap et al., 2018).  An interrupted time series design was used to assess 36 months of 

observation time that included a 12-month pre-policy, implementation and post-policy periods.  

Each of the states studied had prior authorization policies covering younger children only.  Two 

state policies covered children <6 years, one <5 and <8 years.  Comparing the post- to pre-policy 

period, the authors found antipsychotic prevalence decreased significantly in all 4 of the states, 

with absolute decreases ranging from 32%-44%.  In the same states, changes in older children 

not covered by the policies ranged from a decrease of 22% to an increase of 14%.  Adjusted odds 

ratios for antipsychotic use in the post- compared to the pre-policy period were significantly 

reduced, ranging from 0.57 to 0.76(Schmid et al., 2015).  In three of the four states, decreases in 

prescribing were also observed in older children not covered by the policies.  The largest 

decrease was 14.2% while the other reductions were far more modest (1.2% and 1.4%).  The 

lone increase was 22.4% (Schmid et al., 2015).   

Melvin examined administrative claims data from West Virginia to assess the impact of 

the state’s prior authorization program targeting the use of second-generation antipsychotics in 

children 2-17 years(Melvin et al., 2017).  A secondary aim of the study was to examine 

“compensatory prescribing” or the prescribing of an alternative drug from a different 

psychotropic class in the place of medications covered targeted by the prior authorization policy.  

An interrupted time-series design was used to analyze administrative data of children in West 
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Virginia’s CHIP and Medicaid FFS programs from September 2014 to April 2016.  The study’s 

primary outcome was the percentage of children receiving second-generation antipsychotics.   

The authors reported a downward trend for all psychotropic medication classes, except 

antidepressants, trends that began at the beginning of the study’s observation period, before 

policy enactment, and continued after.  From the start of the observation period until the month 

prior to enactment, a 12% reduction in prescribing of SGAs was observed.  The downward trend 

continued post-implementation where the prescribing rate (i.e. percentage of enrollees who 

received a prescription) dropped from 0.91% to 0.70% (23% reduction) in the month 

immediately following policy implementation; 17% after adjusting for the fluctuation observed 

in the number of enrollees and pre-policy prescribing trends.  Comparatively, a modest reduction 

of 3.0% was observed in the longer-term monthly prescribing.  The authors reported 

compensatory prescribing was not observed.  In fact, declines were observed in most of the 

classes studied (Melvin et al., 2017).   

A similar study was conducted in a different mid-Atlantic state assessing administrative 

claims data from 2010 through 2014 across three age strata: 0-4, 5-9 and 10-17 (Pennap et al., 

2018).  The study’s secondary aims were to compare prevalence of other psychotropic 

medication classes before and after implementation to assess possible compensatory prescribing 

and estimate the proportion of antipsychotic dispensings that were not made for approved age- 

and mental health-specific indications.  The state’s peer-review prior authorization policy was 

implemented in 3 phases, beginning with the youngest cohort in October 2011 (0-4 years), 

followed by the 5-9 and 10-17-year-old cohorts in July 2012 and January 2014, respectively.  

Age-specific, multivariate logistic regression models were used to assess the change in annual 
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prevalence of antipsychotic use pre- and post-policy implementation.  Antipsychotic prevalence 

was defined as the total number of antipsychotic dispensings (i.e. first and second-generation 

antipsychotics).  The authors found the policy reduced overall prescribing of antipsychotics, 

regardless of age, by an adjusted 30.4% overall (ages 0-17) from 5.6% to 3.9%.  Odds ratios 

indicate significant reductions in the post-policy observation period that varied by age: 0-4 years 

adjusted odds ratio (aOR) = 0.41 (95% CI 0.29, 0.59), 5-9-year aOR = 0.54 (95% CI 0.51-0.58) 

and 10-17 aOR = 0.72 (95% CI 0.70-0.74).  Overall, no significant increases or reductions were 

observed in the prescribing of other psychotropic classes.  However, “marginally significant” 

increases in other psychotropics were reported in the 0-4 and 10-17-year-old cohorts while a 

significant reduction was observed in the 5-9-year-old cohort (aOR = 0.73, 95% CI 0.71-0.74).  

The authors found a “slight” reduction in the proportion of prescriptions written to children for 

FDA-approved indications and commented that among the 0-4 cohort, all antipsychotic use was 

off-label (Pennap et al., 2018).    

Washington State implemented a multistep policy intended to reduce antipsychotic 

prescribing that began with providing providers access to statewide psychiatric expertise 

(Barclay et al., 2017).  The elective consultation service became available in January 2008 

followed by a mandatory pediatric antipsychotic policy in January 2009.  The authors created a 

time series using monthly pharmacy claims data for all Washington Medicaid enrollees covered 

by managed care or fee-for-service, ages 0-18 from 2006 through 2013, 18 months before and 

after the start of the comprehensive policies.  Segmented regression was used to test for changes 

in the proportion of antipsychotic dispensings across the stages of the policy implementation.  

Over the entire observation period, which included an elective service implemented in January 
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2008 followed by two policies requiring mandatory reviews of antipsychotic prescriptions and 

antipsychotic polypharmacy, in January 2009 and July 2012, respectively, a 49% decrease in 

Washington state Medicaid antipsychotic prescribing prevalence was reported(Barclay et al., 

2017).  Focusing on the mandatory review portion of the policy that is most similar to that of the 

other published policy impact studies, between January 2009 and June 2012, a decrease in 

prescribing prevalence from 5.3 to 3.5 per 1,000 enrollees (33%) was observed.   

 

 

Table 1. Summary of published literature assessing impact of state Medicaid prior authorization policies 

 

Reference 

(Year) 

State Ages, Policy 

Enactment date   

Observation 

Period 

Method Outcome  Change Notes  

Constantine  

(2012) 

 

 

 

Florida 0-5y: Jul 2008 

 

2008-11 Odds Prior 

authorization 

applications  

35% reduction in 

PA applications  

Longitudinal prescribing 

rates not reported. No 

changes in demographic 

and clinical 

characteristics in children 

for who prescribers were 

seeking antipsychotics. 

Stein 

(2014) 

 

 

 

Mid-Atlantic 

states (2) 

0-5y: Sep 2000 

6-12y: Aug 2009 

2007-11 Triple 

difference-in-

difference  

Monthly  

antipsychotic 

prescribing rate 

0-5: +18.4% 

6-12: -3.0% 

 

 

Raw changes in 

prescribing rates reported 

here.  Using the triple 

difference-in-difference 

results suggest a small 

decrease in prescribing. 

 

Melvin 

(2017) 

 

 

 

West Virginia 0-17y: Aug 2015 2014-16 Interrupted 

time series, 

segmented 

linear 

regression  

Monthly 

proportion of 

children 

receiving an   

antipsychotic  

Immediate: -17.0% 

Long term: -3.0% 

The authors did not 

observe compensatory 

prescribing. 

Pennap 

(2017) 

 

 

 

Mid-Atlantic 

state 

0-4y: Oct 2011 

5-9y: Jul 2012 

10-17y: Jan 2014 

2010-14 Multivariate 

logistic 

regression 

Annual 

percentage 

prevalence  

Overall adjusted 

change: -30.4% 

4y: -57.1% 

5-9y: -45.2% 

10-17y: -26.8 

 

The authors did not 

observe compensatory 

prescribing. 

Barclay 

(2017) 

 

 

 

Washington Phase 1: Jan 2008 

Phase 2: Jan 2009 

Phase 3: Jul 2012 

2006-13 Interrupted 

time series, 

segmented 

linear 

regression 

Monthly  

antipsychotic 

prescribing rate 

Overall: -49.0% 

 

 

Three-step policy 

implementation; overall 

reduction 0.51% to 

0.25%. In policy phase 

most similar to 

Pennsylvania’s a 33% 

reduction reported. 

 

Zito 

(2018) 

 

 

 

 

Four 

geographically 

diverse states 

State A: <8y 

State B: <6y 

State C: <6y 

State D: <5y 

 

Apr 2008-Aug 

2009 

2006-2010 Interrupted 

time series, 

logistic 

regression  

Monthly  

antipsychotic 

prescribing rate 

State A: -32.0% 

State B: -44.4% 

State C: -22.2% 

State D: -33.3% 

 

Observation period 

meaningfully longer in 

this study than the others.  

Total observation post-

policy was 24 months.  
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Florida implemented a prior authorization program in July 2008 that required expert child 

psychologist review and approval of proposed prescriptions of antipsychotics to children 

younger than 6 years (Constantine & Tandon, 2008).  But unlike the other impact studies 

described, Constantine and colleagues reported changes in the number and types of applications 

seeking approval and the characteristics of the pediatric patients and prescribers that submitted 

the requests.  Therefore, data on longitudinal prescribing rates was not provided.  Nonetheless, 

over the 11 quarters studied (July 2008 to March 2011), the authors reported a decline of 35% in 

applications seeking approval for prescribing but did not find significant changes over time in the 

demographic and clinical characteristics of the children for who prescribers were seeking 

antipsychotic treatment (Constantine & Tandon, 2008).     

Although this study is focused on Medicaid antipsychotic prescribing policies it is worth 

recognizing the findings from a couple of other studies not directly applicable to our analysis.  A 

study assessing the impact of state Medicaid prior authorizations policies to control antipsychotic 

prescribing, but that was not restricted to children, found that 11 states with policies witnessed 

slower growth in prescribing per enrollee (14%) compared to 19 states without prior 

authorization policies (19%) over the same time-period (1999-2008) (Vogt et al., 2011).  A meta-

analysis of a variety of prior authorization policy types and settings reported that most resulted in 

a reduction in prescribing and costs associated with prescribing.  The authors also commented 

that it was rare for studies to measure the impact of prescribing changes on clinical outcomes or 

patient satisfaction (MacKinnon & Kumar, 2001).  Other studies suggest that while prescribing 

may decline, limiting antipsychotics in some adult populations increases health care utilization in 
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other health care services such as emergency room use(Farley, Cline, Schommer, Hadsall, & 

Nyman, 2008; Law, Ross-Degnan, & Soumerai, 2008; Vogt et al., 2011).   

As this review suggests, published data characterizing the impact of state Medicaid 

antipsychotic prior authorization policies is sparse.  Information on only nine of the thirty-one 

states with policies is available and only two of the nine are named as data on the others were 

reported anonymously, suggesting states may be reluctant to support research into the impact of 

their policies, for reasons that are not obvious.  In addition to the limited availability of peer 

reviewed research into these policies, there is little information on the specific details on each of 

the policies, in terms of medications covered, timing of enactment versus implementation and 

details on the administrative steps involved in requesting approval.  Comparing policy impact is 

challenging because the methods employed across the studies varies.  Differences in the 

statistical methods, endpoints studied (e.g. monthly prescribing, annual prescribing proportion, 

monthly proportion), claims codes used to identify medication use and criteria used to construct 

study populations varies by study and is not always well described in publications.   

These gaps can be filled in a couple of ways.  First, advancing the work of Schmidt and 

colleagues on the details of state policies would help future researchers understand the timing of 

policy implementation and the specific medications targeted by the policies and how the policies 

may have changed over time (Schmidt, 2013).  Second, an analysis that systematically applies a 

highly rigorous analytic strategy to for assessing prescribing in states with and without policies 

can provide a guide for future research in this area.         
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Significance: What this study intends to add 

 

The primary aim of this study is to assess the impact of Pennsylvania’s Medicaid prior 

authorization policy by estimating the prevalence before and after policy enactment in 

comparison to two other states over the same time-period, one with an established prior 

authorization policy (Delaware) and one without (Ohio).  A secondary aim of the study was to 

provide context to interpret changes in antipsychotic prescribing after prior authorization policy 

enactment by assessing the potential for post-policy compensatory prescribing; the prescribing of 

psychotropics, medications sharing the same broad class as antipsychotics that are also 

prescribed for behavioral and psychiatric conditions.   These analyses were proposed to fill two 

major gaps in the literature.  First, it will provide much needed empirical evidence on the impact 

of Pennsylvania’s Medicaid prior authorization policy on the prevalence of psychotropic 

prescribing.  Second, assessing longitudinal trends of psychotropic prescribing allows for a 

unique perspective on secular trends in prescribing in three states, each with a different 

antipsychotic prescribing environment (i.e. established policy, recent policy, no policy).  

Assessing the potential for compensatory prescribing and the use of diagnostic codes associated 

with mental health conditions serves to provide further insight into provider behavior.  The 

findings from this analysis may help inform future policy efforts aimed at influencing 

antipsychotic prescribing and the delivery of care for children with mental, emotional and 

behavioral health care needs by characterizing the impact of Pennsylvania’s policy on 

psychotropic prescribing.    
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CHAPTER 4. METHODS   

 

Design and Data Source 

 

This retrospective, Medicaid claims-based cohort study used de-identified administrative 

Medicaid data as comprised in the Medicaid Analytic Extract (MAX) files.  MAX files represent 

data extracted and restructured from the Medical Statistical Information Systems (MSIS) into 

which states report their crude Medicaid expenditures (i.e. claims) and is the only individual-

level Medicaid dataset available (Ruttner & Irvin, n.d.).  MAX datasets including information on 

administrative claims data, including enrollment files (PS), outpatient claim (OT) files and 

prescription drug dispensing information (RX) were obtained for Pennsylvania, Ohio and 

Delaware for the years 2008 through 2010.  Enrollment files containing information on eligibility 

status and demographic characteristic were extracted and merged with inpatient claims and 

prescription data using a unique encrypted identification number.  The merged data set was then 

separated into calendar years and cohorts assembled applying the study’s inclusion and exclusion 

criteria as described below.  Calendar years and states were analyzed separately.  An individual 

enrollee may appear in multiple years and their status in one year is independent from other years 

in which they may appear.  For example, a child considered exposed to an antipsychotic in one 

calendar year may be analyzed in a subsequent year if they were not identified as having filled an 

antipsychotic in that specific year.          
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Observation period 

 

Pennsylvania’s antipsychotic prior authorization policy was effective beginning September 15, 

2008.  Due to the limited availability of data, the study’s observation period was limited to the 

full calendar year that included the policy’s effective date (2008) and the subsequent two years.  

The total observation period was January 1st, 2008 through December 31st, 2010.  This allowed 

for reporting of the monthly prevalence for 9 months prior to and 27 months after the effective 

date.  Study populations were constructed for each state by calendar year as described below.    

 

Exposures and Outcomes  

 

Exposure to antipsychotics and other psychotropic medications were identified according 

to national drug code (NDC) information listed in the Medicaid MAX prescription drug file.  

Annual exposure was defined as having at least 1 pharmacy claim indicative of a dispensing of 

any medication belonging to the classes being studied within a given calendar year.  Medication 

classes were grouped according to information publicly available on the FDA’s website and as 

listed in a publications classifying prescription and over-the-counter medications (fda.gov, 

2018).  In addition to antipsychotics, dispensings of the following 4 psychotropic medication 

classes were examined: (1) antidepressants; (2) anticonvulsants and mood stabilizers; (3) 

stimulants and alpha agonists; and (4) anxiolytics and hypnotics.  (US Food and Drug 

Administration Home Page, 2018) 

Independent variables include demographic information on enrollee (age, sex, 

race/ethnicity), basic health care use variables (Medicaid plan type, use of psychotherapy, annual 

prescription fills, inpatient stays) and relevant mental health diagnoses via ICD-9 codes.  Age 
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was categorized within individual calendar years as 0-6 years and 7-17.  Medicaid plan type was 

classified according to the payment structure (i.e. managed care or fee-for-service), under which 

the enrollee spent the majority of the year covered.  Mental health diagnoses were coded using 

the International Classification of Diseases, Ninth Revision (ICD-9) classification.  Diagnostic 

categories were created for the following mental health conditions: schizophrenia and other 

psychoses, anxiety disorders, bipolar disorder, depression, sleep disorder, communication and 

learning disorder and pervasive developmental disorder/intellectual disability.  Diagnostic groups 

were created using information from the Agency for Healthcare Quality and Research (AHQR) 

and published papers assessing the prevalence of mental health conditions (Centers for Medicare 

& Medicaid Services (Institution/Organization), 2014; Pennap et al., 2018; Rubin et al., 2012). 

Demographic information on age, sex, race/ethnicity, and Medicaid plan type are also presented.  

Table 2 provide a summary of the variables and ICD-9 codes employed in the study.  Appendix 

D provides the antipsychotic drug names used in the analysis.   
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Table 2. Summary of variables and diagnostic and procedure codes used for identifying health conditions and health care use 

 

Medicaid Analytic Extract (MAX) variables  

Age  Categories: 0-6 and 7-18. 

Calendar year 2008, 2009, 2010  

Gender  Male, female 

Race, ethnicity  White, African American, Hispanic, and other (Asian, Native Hawaiian or other Pacific 

Islander, more than one race, or unknown race/ethnicity) 

Plan type  Fee-for-service, managed care  

Medicaid eligibility group TANF, CHIP 

Psychiatric health care encounter  290-319, V40, V66.3, V67.3 

Total prescriptions in calendar year  Unique prescription fill dates (PRSC_WRTE_DT) 

Outpatient visits  All outpatient visits  

Emergency department visits  All emergency department visits 

Hospitalizations All hospitalization  

Diagnostic and Procedure codes  

Asthma  493.x 

Other organic sleep disorders 327.0, 327.3, 327.4, 327.5, 327.8, 780.50, 

780.52, 780.55, 780.56, 780.58, 780.59 

Overweight/obese 278.0, 783.1, V77.8, V85.3, V85.4, V85.53, V85.54 

Diabetes  250.x 

Mental health diagnostic codes  

Anxiety disorders 293.84, 300.0, 300.2, 300.3, 308.3, 309.21, 309.81, 313.0, 313.2, 313.89 

Schizophrenia/other psychoses 295, 297, 298 

Pervasive developmental 

disorder/intellectual 

disability 

299, 317-319 

Bipolar disorder 296.0, 296.1, 296.4-296.7, 296.80, 296.89, 301.13 

Attention deficit/ hyperactivity 

disorder 

314 

Depressive disorders  293.83, 296.2, 296.3, 296.9, 298.0, 300.4, 311 

Communication and learning 

disorder  

307.0, 307.9, 315.0-315.2, 315.31, 315.32, 315.39, 315.9 

Exclusionary criteria for cohort 

receiving anti-psychotics   

Mental retardation (317-319); seizure disorder (345); sickle cell disease (282.2); cystic 

fibrosis (277); cerebral palsy (343); down syndrome (758.0); cancer (140-165, 170-172, 

174-209, 230-232, 233.0, 233.2-233.7, 233.9, 234-236, 237.0-237.6, 237.9, 238, 239); HIV 

(042-044), 079.53. V08; congenital immune deficiencies (279.04, 279.06, 279.2); fetal 

metabolic diseases (270, 271.0-271.2, 271.4, 271.8, 271.9); serious neuromuscular disease 

(333.4, 335.20, 335.21, 340, 344.0, 344.1, 344.89, 344.9). 

 

Study Cohorts, Comparison States 

 

The primary cohorts consist of children 0-6 years-old, the ages targeted by Pennsylvania’s prior 

authorization policy.  Individual annual cohorts of children in this age range were created for 

Pennsylvania and two comparison states, Ohio (primary comparison state) and Delaware, for the 

years 2008, 2009 and 2010.  For some comparative analyses, these cohorts were then stratified 
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by antipsychotic exposure status (yes/no).    Cohorts of children from Pennsylvania ages 7-17 

were also created.  Including longitudinal data on older children from Pennsylvania’s Medicaid 

that are not covered by the policy can help provide additional context for understanding policy 

impact and inform the interpretation of the findings from the target age group.    

Including comparator states allows for the assessment of underlying secular trends that 

may have been influencing prescribing behavior before or in parallel with the policy being 

studied, trends that without a comparator might not otherwise be recognized.  Ohio was selected 

as the primary comparison because of its proximity and demographic similarity to Pennsylvania 

and because it did not have an antipsychotic prior authorization policy covering their Medicaid 

insured children during the study period.  Delaware was included as a second control because it 

had a prior authorization policy that was enacted in 2005, roughly three years before this study’s 

observation period (effective May 2005).  Table 3 presents relevant population-based state 

characteristics for each of the three states.      

 

 

 

 

 

 

 

 

 

Table 3. State characteristics, Pennsylvania, Ohio and Delaware, 2008-10   

State Total State 

Population 

Estimated 

Medicaid/CHIP 

Enrollment1 

PA Effective 

Date 2 

Age 

Targeted2 

Percent 

Urban/Rura3 

GDP per 

capita rank4 

Percent 

poverty 4 

Medicaid 

Change 1  

PA 12,702,379 2,910,298 15-SEP-08 0-6 78.7/21.3 26 12.0% +29% 

OH 11,536,504 3,321,744 n/a n/a 77.9/22.1 29 14.7% +227% 

DE 897,934 242,253 01-May-05 ≤7 83.3/16.7 7 11.1% +28% 

1 Estimates the number of Medicaid enrollees, 2008-10, ages 0-17 as analyzed herein   

2 Schmid, 2015 

3 2015 estimates as published by the Bureau of Economic Analysis http://data.worldbank.org/country/united-states   
4 Change in Medicaid enrollment 2008 to 2010 

http://data.worldbank.org/country/united-states
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Study Population 

 

In this retrospective cohort study, the primary study population was comprised of 

Medicaid-enrolled children ages 0-6, from Pennsylvania, Ohio and Delaware for the years 2008-

2010.  The flowchart in Figure 1 illustrates the criteria applied to define the study cohort for the 

first year of the observation period.  To maximize the validity of annual antipsychotic exposure 

and completeness of diagnostic information, cohorts were restricted to children with continuous 

enrollment within a calendar year, defined as ≥10 months of Medicaid enrollment.  Children 

were also excluded if they were in foster care or had serious or life-threatening conditions such 

as down syndrome, cystic fibrosis, fetal metabolic diseases and seizure disorder (a full list of 

exclusionary medical conditions is provided in Appendix D).  Children in foster care were 

excluded because prescribing of antipsychotics are governed by state and federal policies 

specifically designed to oversee prescribing in foster care beyond the policy being studied in this 

analysis.  Children with life-threatening disorders were excluded due to the complex nature of 

their comorbid presentation, a population not targeted by the prior authorization policy. To 

ensure a study population that is actively engaged with the health care system, children were 

required to have ≥1 outpatient medical or pharmacy claim within a calendar year to be included 

in that year’s cohort.  The Ohio and Delaware cohorts were constructed using the same criteria.    
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 Among the Medicaid-enrolled youth ages 0-17 in Pennsylvania in 2008, approximately 

22% did not meet the continuous enrollment criterion, nearly 6% were excluded because of their 

foster care status or an exclusionary medical condition.  Almost half of the remaining enrollees 

were without a record of a medical or pharmacy claim during the year.  The primary reason so 

many children were excluded for not having a claim is that states are only required to report to 

CMS, health care utilization data generated by those covered by fee-for-service plans.  

Therefore, although we are able to identify all children covered by a given state’s 

Medicaid/Children’s Health Insurance Programs (CHIP) by using the MAX enrollment data 

files, detailed information on health care and associated costs are often systematically missing 

for those covered by capitated managed care arrangements (Ruttner & Irvin, n.d.).  Not because 

they have not engaged the health care system, but because non-fee-for-service plans do not 

typically report health care use data beyond basic plan enrollment information.   
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In Ohio, roughly 20% and 4% were excluded for not meeting continuous enrollment and 

foster care/exclusionary criteria, respectively.  The proportion of those excluded in Ohio for not 

having a medical claim during the year was 52%, comparable to Pennsylvania’s 49%.  Delaware 

had almost 40% more subjects excluded due to not meeting the continuous enrollment stipulation 

but had greater than 90% fewer subjects excluded because of a lack of a medical or pharmacy 

claim.  The proportion of Medicaid children, ≤17 years old, included in Pennsylvania, Ohio and 

Delaware in 2008 was 36%, 65% and 23%, respectively.      
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Statistical analyses 

Objective 1A. To assess the impact of Pennsylvania’s prior authorization policy by estimating 

the prevalence of antipsychotic medication prescribing before and after the enactment of the 

policy. 

 

Demographic, clinical and medication characteristics were summarized descriptively 

using counts and proportions by calendar year.  The study’s primary outcome and dependent 

variable, monthly antipsychotic prescribing prevalence (also referred to herein as prescription 

fills), was calculated by dividing the total number of prescriptions filled in a given month by the 

total number of subjects determined to be eligible for that calendar year, expressed as the number 

of prescriptions per 100,000 persons.  This proportion was then used as the primary outcome 

measure in the interrupted time series model and plotted by month as it has been in studies 
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similar to this one (Barclay et al., 2017; Melvin et al., 2017; Pennap et al., 2018; States et al., 

2014).   

A secondary analysis, not planned for in the proposal, assessed the absolute change in the 

number of unique enrollees receiving an antipsychotic each year.  This was intended to help 

explore the impact of the policy on the absolute number of patients filling prescriptions for 

antipsychotics and other psychotropics.  This analysis presents the number of unique enrollees 

receiving a psychotropic in a calendar year regardless of the number of prescriptions filled in that 

year.  To allow for this outcome to be plotted as an ITS, each patient is represented in the month 

(and only in that month) in which they filled their first prescription for the year.     

Due to the expected impact of the cohort sample sizes on statistical significance of 

changes over time and between cohorts, odds ratios and confidence intervals were produced in 

the place of formal statistical testing, where applicable.  The statistical, clinical and practical 

meaningfulness of the changes over the study period in demographic characteristics, prescribing, 

and the use of diagnostic codes is presented in the discussion.   

 

Objective 1B. To assess the impact of Pennsylvania’s prior authorization policy by estimating 

the causal effects of state prior authorization policies on antipsychotic prescribing prevalence by 

comparing it to geographically proximal states without such a policy, interrupted time series 

using segmented regression and difference-in-difference methods. 

 

An interrupted time series (ITS) with comparison group design was used to estimate the 

changes in the rate of antipsychotic prescribing in Medicaid-insured children in Pennsylvania. 

ITS analysis using segmented regression provides visual and measurable evidence to assess the 

potential impact of public health interventions by dividing the time-series two segments 
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separated by an intervention (i.e. prior authorization policy) with the goal of demonstrating 

whether a causal relationship between the intervention and an outcome can be established 

(Lagarde, 2012; of & 2006, n.d.).  Graphic representation of ITS data provides for an intuitive 

interpretation and allow for visual inspection of the effects to determine the impact of the 

intervention, and if changes did occur, if they were abrupt, delayed or gradual and if the effect is 

durable or temporary.  Including a comparison group without a similar policy over the same 

time-period allows for evaluation of potential threats to internal validity, time-varying 

confounders such as changes in medical practice, the introduction of a new medication or 

competing policy changes, that may impact the dependent variable (Jandoc, Burden, Mamdani, 

Lévesque, & Cadarette, 2015; Lagarde, 2012).  

The impact of Pennsylvania’s antipsychotic prior authorization policy was statistically 

tested using segmented linear regression.  Segmented regression of the time series was chosen as 

the primary method for assessing policy impact as it allows for control of secular trends and to 

adjust for serial correlation in data (i.e. values statistically correlated with past values, common 

in longitudinal data analysis when seasonality may be present), two factors with the potential to 

bias results in  pre-post designs that employ only simple logistic regression (Lagarde, 2011).  

Segmented regression provides a rigorous methodological for framework for studying 

population-level policy effects when randomization is not feasible or practical.  The regression 

fit a model using the 36-monthly antipsychotic prevalence estimates along with parameters for 

time, the policy intervention, time since the intervention in months and parameters to adjust for 

autocorrelation.  ITS designs using segmented regression inherently control for natural trends 

beyond just the intervention being studied by accounting for pre-intervention trends, in the case 
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of this study, pre-policy antipsychotic prescribing trends (Barclay et al., 2017).  Segmented 

regression fits a least squares model in the segments of time prior to and after the intervention 

(Wagner et al., 2002).  The two parameters that define the line segments are the level and trend.  

The level is defined as the value (i.e. monthly prescribing) of the y-intercept at the beginning of a 

segment and is compared to the value at the next time point where the successive segment joins.  

The trend is the rate of change or change in slope, of prescribing, from the segment prior to and 

immediately after the prior authorization policy (Jandoc et al., 2015; Wagner et al., 2002).  It is 

possible to observe a change in level, slope, both or neither.  A change in level suggests an 

abrupt policy effect on prescribing while a change in slope is indicative of a gradual change in 

prescribing over the observation period.  Segmented regression results are presented for monthly 

prescribing prevalence and for the number of unique enrollees filling an antipsychotic 

prescription fill.   

In addition to the raw monthly counts of prescription fills and unique subjects, 

performing the segmented regression requires the creation of variables representing the primary 

independent variables, time and the policy.  The first variable created represents the total time 

over the full observation period; 1 through 36 to represent individual months from January 2008 

through December 2010.  The second was a dummy variable indicating whether the ITS segment 

(i.e. month) was prior to or after the policy intervention, coded as 0 and 1, respectively.  Dummy 

variables were included in all models to account for the obvious seasonality seen in the 

longitudinal plots of both monthly prescribing and the timing of patients’ first annual 

prescription fill.  A term was added to allow for an autoregressive process and calculate Durbin-

Watson statistics to check for significant autoregression for an order of 12 or smaller.  Lastly, the 
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time after the intervention was coded 1 through 27, beginning with October 2008 and concluding 

with December 2010.  The months prior to the intervention were coded as 0.  The primary 

hypothesis of the analysis was the prior authorization would be associated with downward trend 

in monthly antipsychotic prevalence, either abruptly or a gradual, sustained reduction in total 

antipsychotic prescribing over time.  Assuming the policy had its intended effect, an abrupt 

decline in prescribing might decrease the likelihood of a further sustained reduction as it should 

be assumed there is likely a floor in overall prescribing prevalence, particularly for an outcome 

with a low prevalence.  On the other hand, the absence of a sudden decline might increase the 

likelihood of a gradual decline over the study period, possibly signifying slow or delayed uptake 

of the policy.   

In addition to visual inspection and an ITS analysis to formally test for statistical change 

in level and trend in the rate in Pennsylvania’s longitudinal monthly antipsychotic prescribing 

prevalence, a difference-in-difference (DID) analysis was conducted using Ohio as a as the 

primary counterfactual to provide evidence to assess potential causal effects.  Delaware was used 

as a second comparator.  The DID allows for control of pre-policy implementation differences 

between PA and OH that might otherwise be confounded with the policy, such as national or 

regional secular trends in prescribing.  Segmented regression was also used to perform the DID 

analysis.  In addition to variables for time and the timing of the policy intervention as previously 

described, the DID regression required creating a variable that measured the difference between 

Pennsylvania and Ohio’s prescribing prevalence over the observation period.  This variable was 

calculated by subtracting the monthly prevalence in Pennsylvania from Ohio and used as the 

dependent variable in this analysis.  Rather than testing for a change in the level and trend in 
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prescribing as in the individual state segmented regression analysis, the DID regression tests for 

a change in the longitudinal difference in prescribing prevalence over time between the states.  A 

statistically significant finding would suggest the difference in prevalence between the states did 

not remain constant after policy implementation.  The hypothesis of this analysis is that 

Pennsylvania’s monthly antipsychotic prescribing prevalence declined, relative to Ohio’s 

prescribing prevalence, following the introduction of its prior authorization policy.    

A first step in both ITS analyses was to visually inspect the data using line graphs, 

scatter-plots and formal tests to assess potential underlying trends, outliers and seasonality. 

Autocorrelation was assessed by plotting residuals and statistically using the Durbin-Watson test.    

An alpha level of 0.05 was used to denote statistical significance in all ITS analyses.         

Two sets of ITS segmented models were created.  The first includes all 36 months of the 

observation period and are referred to as zero lag models because they assume the policy was 

fully implemented in the month immediately following the published policy start date.  The 

second set of models incorporates a policy implementation lag, a period of transition where 

prescribers are theoretically still adjusting to the new policy, a time when prescribing may 

fluctuate in unpredictable ways, obscuring the immediate policy impact (Pennap et al., 2018; 

Wagner et al., 2002).  For these models, the month of the scheduled policy enactment and the 

following 3 months were excluded from the model (i.e. September through December 2008), but 

these months always remain in the time series graphs for illustrative purposes.   These are 

referred to as 4-month implementation lag models.  The segmented regression model used to fit 

the data is below:  

Yt = β0 + β1 + β2*intervention + β3*time after interventiont + et 
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Yt is the mean number of monthly prescriptions in month t; β0 estimates the change in the 

dependent outcome, mean monthly prescriptions per population, at time zero; β1 estimates the 

baseline trends, the change in the dependent outcome that occurs in each month, prior to the 

intervention; β2 estimates the level change in the dependent variable immediately following the 

intervention (i.e. value at the end of the previous line segment); and β3 estimates the change in 

trends in the dependent variable, comparing the mean monthly prescribing before and after the 

policy.  The error term (et) represents the error term not represented by the model (Barclay et al., 

2017; Wagner et al., 2002).  Yt  in the DID models represents the difference in antipsychotic 

prescribing between Pennsylvania and comparator state; β2 and β3 estimate the changes in level 

and trends in the difference between the states before and after Pennsylvania’s policy enactment 

date.  

 

Exploratory objectives (not planned in the proposal): To provide further context to interpret 

changes in antipsychotic prescribing after Pennsylvania’s prior authorization policy, use 

descriptive statistics to: 

a. Assess the potential for post-policy compensatory prescribing (i.e. the use of other 

psychotropics in place of the antipsychotics targeted by the policy) by reporting the 

prevalence of non-antipsychotic psychotropic prescription fills over the study period; and 

 

b. Assess trends in the overall prevalence of mental health diagnoses and estimate the 

proportion of those with such a diagnosis receiving a psychotropic before and after the 

policy. 

 

In summary, descriptive statistics, including counts, proportions and when appropriate, 

odds ratios and 95% confidence intervals (CIs) were produced for the exploratory objectives as 

they were for the primary objective.  Data is reported annually and by month, for each state, via 

the cohorts as previously described.   



50 
 

 

 

Study logistics 

 

Data analysis was conducted from January 1, 2018 to September 15, 2018 using SAS 9.3 

(SAS Institute Inc., Cary, North Carolina).  Results reported according to the availability of 

datapoints; missing data is reflected in the sample size for individual variables, no imputation 

methods were employed.  Temple University Institutional Review Board reviewed the study 

protocol and determined the study did not qualify as human subjects’ research because the 

analysis would not include the use of protected health information (Appendix E).  Methods and 

findings are reported herein in accordance with STROBE (Strengthening The Reporting of 

Observational Studies in Epidemiology) guidelines (von Elm et al., 2014).  The STROBE 

checklist is provided in Appendix F.  ITS results are reported according to guidance as published 

in the Journal of Clinical Epidemiology (Jandoc et al., 2015).   

The data for this study was received from the Centers of Medicare and Medicaid Services 

under the study "Variations in Health and Health Outcomes for Medicaid Insured Patients" 

(DUA #RSCH-2017-51234).  CMS aims to protect the confidentiality of beneficiaries that can be 

used to identify individuals.  As a result, CMS stipulates no cell (e.g. patients, diagnoses, 

admissions, services, etc.) representing a value of 1 to 10 can be reported.  Reporting percentages 

or other mathematical formulas that may allow for deriving a cell value of 1 to 10 is also 

prohibited.  A cell of 0 does not violate the minimum cell requirement.  To comply with CMS 

policy, when applicable, cell suppression, as recommended by CMS is employed.  Cells with 

counts of 1 to 10 have been suppressed using “**”.   
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CHAPTER 5.  RESULTS 

 

Objective 1A: From January 2008 to December 2010, an average of 99,074 Pennsylvania 

Medicaid enrollees ages 0-6 were identified as meeting the study criteria per year.   In 2008, 

approximately 25% of the children were either 0 or 1 year of age, 33% ages 2 or 3 and 42% were 

of the ages 4, 5 or 6 years.  Roughly 73% of the overall study population was white, 12% black, 

10% Hispanic and 5% categorized as other.  Sixty percent of children were covered by a fee-for-

service plan and 40% managed care.  Among the medical conditions assessed, communication 

and learning disorders (12%) and asthma (6%) were the most common.    An average of 0.42% 

of the total cohort was prescribed an antipsychotic annually.  Of those prescribed an 

antipsychotic during the study period, most (84%) were ages 5 or 6; 11% were 4, 4% were 3 

years of age and less than 2% were under the age of 3.     

The number of children 0-6 years receiving Medicaid and meeting the study’s criteria 

increased from 85,220 in 2008 to 109,678 in 2010 (29%), possibly, in part, a result of job losses 

and subsequent increases in Medicaid eligibility resulting from the economic downturn that 

began in 2008 (bls.gov, 2012).  Despite the surge in Medicaid eligible children, characteristics of 

the Medicaid population were similar.  Proportionally, race, Medicaid plan type and the 

prevalence of non-mental health conditions were unchanged.  A complete summary of the 

demographic and clinical characteristics is provided in Table 4. 
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Table 4. Characteristics of Pennsylvania Medicaid-insured children, ages 0-6, 2008-10 

 

Characteristic (N, %) Antipsychotic Prescribed                                  No Antipsychotic Prescribed  

2008 2009 2010 2008 2009 2010 

N, % 501 

0.59 

395 

0.38 

353 

0.32 

84,719 

99.40 

101,782 

99.61 

109,325 

99.68 

Male, n, % 

 

383 

76.4 

297 

75.2 

261 

73.9 

46,869 

55.3 

56,311 

55.3 

60,586 

55.4 

Age, % 

≤1 

2 

3 

4 

5 

6 

 

** 

** 

6.8 

11.6 

26.2 

54.3 

 

0 

** 

** 

13.4 

25.3 

58.0 

 

0 

0 

2.8 

7.7 

22.7 

66.9 

 

25.0 

18.9 

17.0 

15.0 

14.3 

13.2 

 

24.4 

17.3 

15.8 

14.4 

14.6 

13.5 

 

23.7 

17.0 

16.1 

14.8 

14.6 

13.7 

Payment structure, n  

Fee-for-service 

% 

Managed care, n 

% 

 

466 

93.0 

35 

7.0 

 

374 

94.7 

21 

5.3 

 

330 

93.5 

23 

6.5 

 

51,217 

60.5 

33,502 

39.5 

 

63,606 

62.5 

38,176 

37.5 

 

67,366 

61.6 

41,959 

38.4 

Race/ethnicity, n  

White 

% 

African American 

% 

Hispanic 

% 

other 

% 

 

455 

90.8 

20 

4.0 

** 

** 

** 

** 

 

352 

89.1 

21 

5.3 

11 

2.8 

11 

2.8 

 

304 

86.1 

23 

6.5 

14 

4.0 

12 

3.4 

 

61,644 

72.8 

11,083 

13.1 

8,191 

9.7 

3,801 

4.5 

 

74,063 

72.8 

12,544 

12.3 

10,299 

10.1 

4,876 

4.8 

 

79,317 

72.3 

13,349 

12.2 

11,443 

10.5 

5,216 

4.8 

Medical Conditions, n 

Asthma  

% 

Diabetes  

% 

Overweight  

% 

Sleep disorders  

% 

 

69 

13.8 

** 

** 

** 

** 

** 

** 

 

69 

17.5 

** 

** 

** 

** 

** 

** 

 

41 

11.6 

** 

** 

** 

** 

** 

** 

 

4,598 

5.4 

100 

0.1 

417 

0.5 

165 

0.2 

 

6,330 

6.2 

122 

0.1 

733 

0.7 

255 

0.3 

 

6,753 

6.2 

129 

0.1 

898 

0.8 

334 

0.3 

Antipsychotic prescriptions 

filled, mean 1 

7.0 6.9 6.1 n/a n/a n/a 

Psychotherapy, n  

% 

** 

** 

** 

** 

0 

0.0 

32 

<0.1 

47 

<0.1 

43 

<0.1 

Health care use  

(mean, std) 

Prescriptions  

Outpatient visits 2  

Inpatient stays  

 

 

22.0 (15.5) 

40.1 (50.8) 

**(**) 

 

 

23.5 (17.1) 

43.1 (48.1) 

**(**) 

 

 

23.3 (16.3) 

41.6 (47.4) 

**(**) 

 

 

3.2 (6.1) 

20.3 (29.1) 

0.1 (0.3) 

 

 

3.4 (6.2) 

21.0 (28.8) 

0.1 (0.3) 

 

 

3.2 (6.1) 

20.9 (28.3) 

0.1 (0.3) 
1 Represents the average number of antipsychotic prescriptions filled per calendar year per unique enrollee  
2 Outpatient visits overestimated due to duplicates in claims records  

** Data not presented due to small sample size according to Centers for Medicare and Medicaid Services cell size suppression policy.  

Std – Standard deviation  

Pennsylvania population: 2008-12,566,368; 2009-12,604,767; 2010-12,702,379 (PA Data Center, 2018) 
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Children prescribed an antipsychotic, compared to children who were not, were more 

likely to be male (odds ratio (OR) 2.6, 95% CI, 2.1, 3.2), white (OR, 3.7, 95% CI, 2.7, 5.0) and 

be covered by a fee-for-service (FFS) insurance plan (OR, 8.7, 95% CI 6.2, 12.3) (Table 5).  

Those filling an antipsychotic prescription were also significantly more likely to have asthma, 

diabetes, a sleep disorder, be overweight and have been diagnosed with mental health conditions.  

Diagnoses associated with learning disorders were more prevalent among the cohort not 

prescribed an antipsychotic.   

 

Table 5. Characteristics of Pennsylvania Medicaid-insured children, ages 0-6, 2008 

 

Characteristic  

Antipsychotic 

Prescribed 
No Antipsychotic 

Prescribed 
Odds Ratio  

(95% CI) 

501 84,719 n/a 

Male n, % 383 

76.4 
46,869 

55.3 
2.6 

(2.1, 3.2) 

Payment structure, %  

Fee-for-service  

Managed care  

 

93.0 

7.0 

 

60.5 

39.5 

 

8.7 

(6.2, 12.3) 

Race/ethnicity, %  

White 

 African American 

 Hispanic 

Other 

 

90.8 

4.0 

** 

** 

 

72.8 

13.1 

9.7 

4.5 

 

3.7 

(2.7, 5.0) 

Mental health conditions, %  

Bipolar 

Pervasive developmental 

Schizophrenia 

ADD 

Depressive disorder 

Anxiety disorder 

Communication and learning disorder 

 

3.6 

17.2 

** 

32.1 

** 

11.2 

8.6 

 

<0.1 

0.7 

** 

1.0 

** 

0.1 

11.2 

 

175.4 (90.7, 339.1) 

29.1 (22.8, 37.2) 

51.0 (14.0, 186.0) 

47.7 (39.1, 58.2) 

6.3 (0.8, 46.3) 

77.9 (53.9, 112.5) 

0.74 (0.5, 1.0) 

** Data not presented due to small sample size according to Centers for Medicare and Medicaid Services cell size suppression policy. 
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Pennsylvania Mental Health Condition Prevalence 

 

In 2008, among the cohort filling an antipsychotic, the most prevalent mental health 

condition was attention deficit/hyperactivity disorder (32%) followed by pervasive 

developmental/intellectual disorder (17%), communication and learning disorder (9%) and 

anxiety disorders (11%).  In the cohort not prescribed an antipsychotic, communication and 

learning was identified in the claims record of 11% of the children; attention deficit/hyperactivity 

disorder was the only other mental health condition with a prevalence ≥1%.  While the rank 

order of the conditions was the same within the respective groups over the observation period, 

notable changes in the overall prevalence of mental health conditions were observed (Table 6).  

Decreases were seen among the group filling an antipsychotic for three conditions between 2008 

and 2010: schizophrenia (100%), anxiety disorders (70%) and communication and learning 

disorders (24%).  At the same time, increases were observed in bipolar disorder (10%), pervasive 

developmental disorder (19%) and attention deficit/hyperactivity disorder (8%).  In the cohort 

not prescribed an antipsychotic, anxiety (26%), attention deficit/hyperactivity disorder (17%) and 

communication and learning disorders (8%) were more commonly found patient claims records 

diagnosed in 2010 compared to 2008. 
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Table 6. Prevalence of mental health conditions among Pennsylvania Medicaid-insured children, ages 0-6, 2008-10 

Mental health condition (N, %) 

 

Antipsychotic Prescribed                                  No Antipsychotic Prescribed  

2008 

(N=501) 

2009 

(N=395) 

2010 

(N=353) 

Percentage 

change,   

2008-10 

2008 

(N=84,719) 

2009 

(N=101,782) 

2010 

(109,325) 

Percentage 

change,   

2008-10 

Bipolar disorder  18 

3.6 

27 

6.8 

14 

4.0 

+10% 18 

<0.1 

21 

<0.1 

12 

<0.1 

-48% 

Pervasive developmental 

disorder  

86 

17.2 

79 

20.0 

72 

20.4 

+19% 599 

0.7 

725 

0.7 

782 

0.7 

+1% 

Schizophrenia  ** 
** 

** 
** 

0 
0 

-100% 10 
<0.1 

11 
<0.1 

10 
<0.1 

-23% 

Attention deficit 

disorder/hyperactivity disorder  

161 

32.1 

128 

32.4 

123 

34.8 

+8% 833 

1.0 

1,099 

1.1 

1,262 

1.2 

+17% 

Depressive disorders  ** 

** 

** 

** 

** 

** 

+42% 27 

<0.1 

38 

<0.1 

36 

<0.1 

+3% 

Anxiety disorders  ** 

** 

14 

3.5 

** 

** 

-70% 102 

0.1 

128 

0.1 

166 

0.2 

+26% 

Communication and learning 

disorders  

43 

8.6 

37 

9.4 

23 

6.5 

-24% 9,508 

11.2 

11,567 

11.4 

13,268 

12.1 

+8% 

** Data not presented due to small sample size according to Centers for Medicare and Medicaid Services cell size suppression policy.  

 

  

The proportion of Pennsylvania Medicaid enrollees 0-6 years filling a prescription for an 

antipsychotic decreased from 0.59% in 2008 to 0.38% and 0.32% in 2009 and 2010, 

respectively.  In addition to the 46% reduction seen in antipsychotic prescribing, declines in 

prescription fills for anxiolytics (34%), anticonvulsants/mood stabilizers (28%) and 

antidepressants (14%) and were also seen.  The only psychotropic assessed where prescribing 

increased was in the stimulant class (11%).  Absolute and percentage changes are presented in 

Table 7.   

 

Table 7. Prevalence of mental health medications prescribed to Pennsylvania children, ages 0-6, 2008-10 
 

Mental health 

medication  

 

2008 

N=85,220 

(%) 

Prescriptions 

per 100,000 

enrollees  

2009 

N=102,177 

(%) 

Prescriptions 

per 100,000 

enrollees 

2010 

N=109,678 

(%) 

Prescriptions 

per 100,000 

enrollees 

Percentage 

change,   

2008-10 

Any antipsychotic  501 
(0.6) 

587.9 395 
(0.4) 

386.6 353 
(0.3) 

321.9 -45.7 

Antidepressant  181 

(0.2) 
212.4 224 

(0.2) 

219.2 194 

(0.2) 

176.9 -14.3 

Stimulant, α agonist   1,278 
(1.5) 

1,499.6 1,562 
(1.5) 

1,5287.7 1,822 
(1.7) 

1,661.2 +10.7 

Anxiolytic, hypnotic 126 

(0.2) 
147.9 120 

(0.1) 

117.4 55 

(0.1) 

50.1 -33.9 

Anticonvulsants, mood 
stabilizer  

177 
(0.2) 

207.7 167 
(0.2) 

163.4 164 
(0.2) 

149.5 -28.0 
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Figure 8 illustrates the average number of monthly prescriptions filled for antipsychotics 

and the unique number patients receiving an antipsychotic, per 100,000 Pennsylvania Medicaid 

enrollees ages 0-6, over the 36-month observation period (dotted line).  The vertical dotted line 

denotes the approximate date the prior authorization policy was reportedly enacted.  The x- and 

y-axis represent time, in months, and per prescriptions filled per 100,000 enrollees, respectively.  

The month in which each year’s minimum and maximum number of prescriptions fills occurred 

is labeled.   

A downward trend in prescription fills was observed over the time-period evaluated.  

Within each calendar year, prescribing was lowest in the first third of the calendar year, followed 

by a gradual increase with a distinct peak in December.  In 2008, the average number of 

antipsychotic prescription fills was 343 per 100,000, with a minimum of 279 in February and 

maximum of 385 per 100,000 in December.  A precipitous reduction in the prescription rate was 

seen in January 2009 (156 per 100,000), followed by a gradual increase in the subsequent 

months, peaking in December at 282 per 100,000.  The monthly prescribing rate in 2009 was 224 

per 100,000, a reduction of 34% compared to 2008.  Prescribing rates in 2010 were, on average, 

lower than the prior 12 months but the overall trend line was similar to that of the two prior 

years.  Rates were lowest in the beginning of the year and then trended upwards, peaking in 

December at 237 per 100,000 children.  In 2010, the mean monthly prescribing rate was 163, a 

27% reduction from 2009 and 53% decline compared to 2008.  In addition to a linear decline in 

mean monthly prescribing, each year saw lower peaks (385-281-237) and lower troughs (279-

155-105).               
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The unique enrollee line (solid line) represents the month in which each child filling an 

antipsychotic in the given calendar year filled their first prescription for the year, regardless of 

the number of subsequent prescriptions filled.  The pattern in the unique enrollee line is similar 

to that of the monthly prescriptions trend in that there is predicable seasonality.  The number of 

first prescriptions peaks in January, followed by an abrupt decline and plateau, with little 

variability for the remainder of the calendar year, until January of the subsequent year, where a 

steep incline is seen, followed by familiar decline and flattening of the trend.  The mean monthly 

unique enrollee fills from 2008 to 2010 were 49, 32 and 27 per 100,000 enrollees, respectively.  

The range narrowed significantly over the years studied.  In 2008, the range between the month 

with the least and most new fills was 213 (minimum 21, maximum 234); by 2010 the range was 
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down to 85 (13, 98).  The mean number of prescriptions per unique enrollee filling an 

antipsychotic was 7 in 2008, 7 in 2009 and 6 in 2010.   

To provide additional context regarding the apparent seasonality of psychotropic 

prescribing, Figures 9 and 10 present monthly prescribing for antipsychotics as well as the other 

psychotropic classes assessed.  To allow for a more detailed examination of the trend, Figure 10 

presents prescribing prevalence, without the stimulant medication category, which when 

included compresses the lower portion of the graph due to its high prevalence, making it more 

difficult to detect the timing of seasonal trends for the other medication classes.       

Seasonal trends like those observed with antipsychotics can also be seen in the 

prescribing of stimulants, medications in the anti-convulsant/mood stabilizer class and anti-

depressants.  The magnitude of the difference between the annual peak and trough in stimulant 

prescribing was much greater than the others but the lowest and highest prescribing months were 

also consistently higher each January and December, respectively.  Likewise, anti-

convulsant/mood stabilizers and antidepressants saw prescribing dip in the first couple of months 

of each year with peaks toward year’s end.  The one exception to this seasonality was seen in the 

anxiolytic/hypnotic class where month-to-month prescribing trended in a very narrow range 

compared to the other classes; the trend was less predictable and without any detectable pattern 

from year to year.    
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 In summary, the aforementioned data suggests antipsychotic prescribing prevalence 

among children 0-6 years in Pennsylvania declined over the study period.  Average monthly 

prescribing prevalence declined from 343 prescriptions per 100,000 Medicaid enrollees, ages 0-6 

years, in 2008 to 163 per 100,000 in 2010, a decrease of 53%.  Over the same period, the annual 

proportion of Pennsylvania Medicaid children ages 0-6 receiving an antipsychotic dropped from 

0.59% to 0.32% (46%) and the mean monthly number of unique enrollees receiving an 

antipsychotic decreased from 42 to 27 per 100,000 (36%).   

 

Interrupted-time series  

 

Two types of segmented regression models, the zero lag and 4-month implementation 

lag, were fit to the monthly antipsychotic fills time series to test for a change in monthly 

prescribing prevalence due to the prior authorization policy.  The zero lag assumes the policy 

enactment and implementation occurred simultaneously.  The 4-month model allows time for the 

system to translate policy into practice.  It should be noted that there was no evidence in the data 

that there was a lag in implementation, and therefore, the length of the lag period implemented 

was chosen somewhat arbitrarily based on the amount of post-policy data available for this 

analysis.  In addition to adjusting for pre-policy prescribing trends, all models include an 

autoregressive process to check lags of up to 12 months and a dummy variable to account for the 

observed seasonality in antipsychotic prescription fills.  Seasonally adjusted models were chosen 

over the crude models because their superior fit of the time series.  Table 8 presents the findings 

from the segmented regression models. 
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 The intercept β0 variable estimates the level of the dependent variable at the beginning of 

the observation period.  The Zero-Lag model estimates a baseline monthly prescribing rate of 

approximately 270 antipsychotic prescription fills per 100,000 Medicaid children, 0-6 years in 

Pennsylvania.  The pre-policy monthly trend variable measures the month-to-month change in 

prescribing in the months leading up to the intervention which indicates no significant change in 

trend (p-value = 0.25).  The post-policy level change variable measures the level immediately 

after the policy intervention.  Our data indicate antipsychotic prescribing dropped significantly, 

by roughly 51 prescriptions per 100,000 (p=0.0052), immediately following the policy 

enactment, representing a 19% reduction.  The post-policy trend represents the impact of the 

policy on the longer-term trend in the number of monthly prescription fills in Pennsylvania 

shows no long-term change in slope compared to the pre-policy period (p=0.5597).  The 4-month 

lag model also found a significant immediate post-policy decline in prescribing (p<0.0001) but 

the magnitude of the estimated change was greater than the zero-lag model (97 per 100,000 

Table 8.  Segmented regression results: testing for a change in Pennsylvania’s antipsychotic prescribing 

prevalence, total prescriptions, per 100,000 children ages 0-6 

 Zero Lag Model1 4-Month Lag1,2  

Intercept (β0) 269.7 

 

267.5 

 

Pre-policy monthly trend  -7.4 

0.25 

-4.5 

0.2242 

Post-policy level change -51.1 

0.0052 

-96.9 

<0.0001 

Post-policy trend change  1.9 

0.5597 

-0.1 

0.9705 
1 Models adjust for pre-policy trends and seasonality. 
2 Lag model includes an implementation transition period (i.e. lag) of 4 months, September-December 2008  

 

 Formal policy enactment of Pennsylvania’s policy, September 15, 2008   
 

Bold type denotes statistical significance; italics type denotes borderline statistical significance 0.05<p>0.10 
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versus 51 per 100,000; a 36% reduction).  The difference between the level change in the models 

can be attributed to the impact of the 4-month lag which moves forward in time the post-policy 

line segment 4 months to coincide with the new calendar year, a time when the largest seasonal 

dip in prescribing occurs (meaning the difference is not likely due to a true lag in policy 

implementation),  Similar to the zero-lag model, the longer-term post-policy trend was not 

significant (p=0.9705).   

Table 9 presents the models assessing the impact of the policy on the monthly number of 

unique Medicaid enrollees prescribed an antipsychotic before and after policy enactment.  The 

intercept β0 variable, estimating unique number of enrollees filling an antipsychotic at the 

beginning of the observation period is 124 and 156 per 100,000 in the zero and 4-month lag 

models, respectively.  There is consistency across the two models, which reveal significant pre-

policy trends (zero lag: -10, p<0.0001; 4-month lag: -19, p=0.0031) followed by increases 

immediately following enactment (zero lag: 23, p<0.503; 4-month lag: 47, p=0.1065).  Both 

models suggest a sustained increase as a significant upward long-term trend compared to the pre-

policy period was estimated (zero lag: 10, p<0.0001; 4-month lag: 18, p=0.0038).  The post-

policy trend in both models is likely overestimating the change in trend increase due to the peak 

shortly after policy enactment.  More importantly, the non-linear trends in the unique enrollees 

outcome is likely resulting in significant second-order residual autocorrelation that the models 

are failing to account for.  Failing to fully account for autocorrelation likely led to an 

underestimation of standard errors and overestimation of statistical significance.  Therefore, 

relying on visual evidence and absolute changes to detect possible short- and long-term trends 
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may be the most appropriate evidence base to use to determine the possible impact of the policy 

on the unique enrollees outcome.   

      

Table 9.  Segmented regression results: testing for a change in unique enrollees prescribed an antipsychotic in 

Pennsylvania post-policy implementation 

 

Outcome 

Zero Lag Model1 4-Month Lag1,2 

Intercept (β0) 123.8 

 

155.7 

 

Pre-policy monthly trend  -10.0 

<0.0001 

-18.6 

0.0031 

Post-policy level change 22.8 

0.503 

47.1 

0.1065 

Post-policy trend change  9.5 

0.0001 

17.8 

0.0038 
1 Models adjust for pre-policy trends and seasonality. 
2 Lag model includes an implementation transition period (i.e. lag) of 4 months, September-December 2008  
 

 Formal policy enactment of Pennsylvania’s policy, September 15, 2008   

 
Bold type denotes statistical significance; italics type denotes borderline statistical significance 0.05<p>0.10 

 

 One last set of data was plotted to help determine the potential causal effects of 

Pennsylvania’s antipsychotic prior authorization policy on prescribing in young children ages 0-

6 years.  Figure 11 graphs the monthly prescribing prevalence per 100,000 Pennsylvania 

Medicaid enrollees for the age group targeted by the policy compared to those 7-17, for which no 

policy existed at the time.  Because the prescribing prevalence in the older age group is nearly 

15-fold greater at the beginning of the observation period (4,474 versus 302 per 100,000 

enrollees), the data is presented in separate graphs.  The monthly antipsychotic prescribing 

prevalence trend in the 7-17 years age group exhibits far less month-to-month and year-to-year 

variability.  Over the observation period, there is a modest reduction in mean monthly 

antipsychotic prescribing in 2010 versus 2008 in the older age group (-7%) compared to that of 

the younger cohort (-53%).  Because cohorts were built annually without regard for a child’s 
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status in the prior year, children can appear in a cohort different than the one they were in during 

the year prior, in terms of medication exposure or even age.  Therefore, it is conceivable that the 

observed reduction in the older age group was in part due to the oldest of the younger cohort, 

who discontinued because of the policy, transitioning into the older cohort, and not necessarily 

fully a result of spillover from the policy which targeted 0 to 6-year-olds.       

 

 

 

 

Objective 1B: Ohio was selected as the primary comparison because of its proximity and 

demographic similarity to Pennsylvania and because it did not have an antipsychotic prior 

authorization policy covering its Medicaid insured children during the study period.  Data on 

Delaware, a state with a prior authorization policy but one that was enacted roughly 3 years prior 

to this study’s observation period (effective May 2005), was included as a second comparator.  
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Table 10 provides a side-by-side comparison of the demographic and clinical characteristics of 

the Pennsylvania, Ohio and Delaware in 2008.   

For the years studied, the 3-yeaear average of Medicaid enrollees meeting study criteria 

in the Ohio and Delaware were 161,930 and 24,420 in Ohio and Delaware, respectively, 

compared to 99,074 in Pennsylvania.  The number of children receiving Medicaid increased over 

200% from 2008 to 2010 in Ohio to 296,944.   Delaware witnessed a smaller increase of 28%, to 

27,446, comparable to the increase observed in Pennsylvania (29%).   Pennsylvania had the 

highest proportion of children prescribed an antipsychotic in 2008 (0.59%), followed by Ohio 

(0.41%) and Delaware (0.36%).  The proportion of children in the full cohort covered by a 

managed care plan was 95% in both Ohio and Delaware compared to less than half as many in 

Pennsylvania (40%).  The vast majority (93%) of Pennsylvania’s children prescribed an 

antipsychotic were covered by a fee-for-service plan while only 37% and 7% were in Ohio and 

Delaware, respectively.   Asthma was by far the most common non-mental health condition in 

each of the states and it was roughly twice as common in Delaware (23%) as it was in the other 

states.  The most common mental health condition among those filling an antipsychotic was 

ADD in each of the states but the rank order of the conditions varied by state.  In Pennsylvania 

the top 3 most common conditions were ADD (32%), pervasive developmental disorders (17%) 

and anxiety disorders (11%).   In Ohio, ADD (61%), learning disorders (27%) and pervasive 

developmental disorders (24%) were most common; while in Delaware ADD (68%), anxiety 

disorders (13%) and pervasive developmental disorders (12%) were most prevalent.  On average, 

among children prescribed an antipsychotic, children in Pennsylvania refilled their antipsychotic 

medication 7 times per year compared to approximately 5 times in Ohio and Delaware.   
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Table 10. Characteristics of Pennsylvania, Ohio and Delaware Medicaid-insured children, ages 0-6, 2008 

 

 

 

Characteristic, % 

Antipsychotic  

Prescribed 

No antipsychotic prescribed 

PA 

 

OH DE 

 

PA OH 

 

DE 

 

Antipsychotic prescribed  0.59 0.41 0.36 99.4 99.6 99.6 

Male 76.4 82.0 74.0 55.3 52.9 50.8 

Payment structure  

Fee-for-service  

Managed care 

 

93.0 

7.0 

 

37.0 

63.0 

 

6.5 

93.5 

 

60.5 

39.5 

 

4.6 

95.0 

 

5.4 

94.6 

Race/ethnicity  

White 

African American 

Hispanic 

other 

 

90.8 

4.0 

3.4 

1.8 

 

76.5 

19.6 

3.5 

0.3 

 

76.8 

36.4 

16.9 

0.0 

 

72.8 

13.1 

9.7 

4.5 

 

64.0 

29.5 

5.7 

0.7 

 

31.8 

42.6 

24.1 

1.4 

Medical Conditions  

Asthma  

Diabetes  

Overweight  

Sleep disorders  

 

13.8 

0.6 

1.8 

1.8 

 

12.2 

0.0 

0.6 

5.5 

 

23.4 

0.0 

1.3 

1.3 

 

5.4 

0.1 

0.5 

0.2 

 

6.4 

0.1 

0.6 

0.3 

 

12.8 

0.1 

0.9 

0.4 

Mental health conditions 

Bipolar 

Pervasive developmental 

Schizophrenia 

ADHD 

Depressive disorder 

Anxiety disorder 

Learning disorder 

 

3.6 

17.2 

0.6 

32.1 

0.2 

11.2 

8.6 

 

9.5 

24.4 

1.1 

61.3 

5.0 

13.8 

27.1 

 

5.2 

11.7 

3.9 

67.5 

4.0 

13.0 

1.3 

 

<0.1 

0.7 

<0.1 

1.0 

<0.1 

0.1 

11.2 

 

0.1 

0.6 

<0.1 

3.4 

0.1 

1.0 

5.4 

 

<0.1 

0.3 

<0.1 

2.0 

<0.1 

0.5 

1.8 

Antipsychotic 

prescriptions filled, mean1 

 

7.0 

 

4.8 

 

4.7 

 

n/a 

 

n/a 

 

n/a 

Mental health  

medications 2 

Antipsychotic  

Antidepressants  

Stimulants  

Anxiolytics  

Anticonvulsive 

 

 

0.6 

0.2 

1.5 

0.2 

0.2 

 

 

 

0.4 

0.1 

1.2 

0.1 

0.2 

 

 

0.4 

0.1 

2.0 

0.1 

0.1 

 

 

0.6 

0.2 

1.5 

0.2 

0.2 

 

 

 

0.4 

0.1 

1.2 

0.1 

0.2 

 

 

0.4 

0.1 

2.0 

0.1 

0.1 

Health care use  

(mean, std) 

Prescriptions  

Outpatient visits 3 

Inpatient stays  

 

 

22.0 (15.5) 

40.1 (50.8) 

<0.1 (0.1) 

 

 

16.4 (19.3) 

50.7 (50.3) 

0.1 (0.4) 

 

 

21.7 (16.7) 

67.8 (59.7) 

<0.1 (0.1) 

 

 

3.2 (6.1) 

20.3 (29.1) 

0.1 (0.3) 

 

 

1.4 (5.2) 

9.0 (17.8) 

<0.1 (0.3) 

 

 

5.1 (7.0) 

21.8 (21.7) 

<0.1 (0.2) 
1 Represents the average number of antipsychotic prescriptions filled per calendar year per unique enrollee  
2 Reported as the total Medicaid population, 0-6 years old, not per cohort, therefore the same estimates population are repeated for both cohorts  
3 Outpatient visits overestimated due to duplicates in claims records  

Sample sizes: Pennsylvania: 85,220; Ohio: 90,762; Delaware: 21,425 

ADHD = attention deficit/hyperactivity disorders  
Std – Standard deviation  
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Examining the comparison of Pennsylvania and Ohio more closely finds a greater 

proportion of Ohio’s population was African-American and Hispanic.  Roughly 20% of Ohio’s 

cohort who were prescribed an antipsychotic was African American, compared to 4.0% in 

Pennsylvania.  Asthma was diagnosed in similar proportions in both states but diagnostic codes 

for diabetes and overweight were more common in Pennsylvania’s antipsychotic prescribed 

cohort, while sleep disorders were more common in Ohio.  Without exception, mental health 

conditions were more prevalent in the claims record of children in Ohio.  Depressive disorders 

were 25 times more common; learning disorders and bipolar diagnoses were roughly 3 and 2.6-

fold more prevalent, respectively.  ADHDs were the most common condition in both states but 

was almost twice as common in Ohio (61.3% versus 32.1%).  Among the unexposed cohorts, 

Ohio children were more likely to have a diagnosis for ADHD (3.4%/1.0%) while learning 

disorders were more common in Pennsylvania (11.2%/5.4%).  In terms of health care use, 

Pennsylvania’s antipsychotic exposed cohort had, on average, a greater number of prescription 

fills per year, 22.0 versus 16.4.  In Ohio, this cohort had a greater number of out-patient visits per 

calendar year (50.7/40.1).  In the unexposed cohort, the average number of prescriptions and out-

patient visits were more than twice as high in Pennsylvania as Ohio.                  

  Data for 2009 and 2010 are not presented here but instead in Appendix H.  Notable 

changes in the characteristics in Ohio include the increase of children covered by managed care 

plans to 98% in 2010, up from 95% in 2008.  By 2010, 92% of the cohort filling a prescription 

were covered by managed care, versus 58% in 2008.  Changes in health care utilization was also 

observed.  Outpatient office visits declined by 40% which seemed to result in meaningful 

declines in the appearance of claims codes for asthma (78%) and sleep disorders (81%).  At the 
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same time, prescriptions increased nearly 4-fold.  In Pennsylvania, health care use and the 

prevalence of non-mental health conditions were largely unchanged.   

Children in Ohio and Delaware filling an antipsychotic, compared to those in their same 

state that did not, were more likely to be male (OR 2.8, 95% CI 1.7, 4.6), white (OR 1.9, 95% 

1.2, 2.9) and have a diagnostic code for mental health condition in their claim record.  Table 11 

provides demographic and clinical characteristics and the univariate odds of that characteristic 

being associated with having filled an antipsychotic.   

 

Table 11. Characteristics of Ohio and Delaware Medicaid-insured children, ages 0-6, 2008 
  

  
  

Characteristic 

Ohio Delaware 

Antipsychotic 
Prescribed 

No 

Antipsychotic 
Prescribed 

Odds Ratio 
(95% CI) 

Antipsychotic 
Prescribed 

No 

Antipsychotic 
Prescribed 

Odds Ratio 
(95% CI) 

377 90,385 n/a 77 21,348 n/a 

Male n, % 296 
78.5 

47,830 
52.9 

3.3 
(2.5, 4.2) 

57 
74.0 

10,839 
50.8 

2.8 
(1.7, 4.6) 

Payment structure, % 
Fee-for-service 
Managed care  

  
41.9 
58.1 

  
4.6 

95.0 

  
13.8 

(11.2, 16.9) 

  
6.5 

93.5 

  
9.2 

90.8 

  
0.69 

(0.3, 1.7) 

Race/ethnicity, % 
White 

 African American 
 Hispanic 

Other 

  
73.2 
20.7 
5.8 
0.3 

  
64.0 
29.5 
5.7 
0.7 

  
1.53 

(1.2, 1.9) 

  
76.8 
36.4 
16.9 

0 

  
31.8 
42.6 
24.1 
1.4 

  
1.9 

(1.2, 2.9) 

Mental health conditions, %  
Bipolar 

  
  

Pervasive developmental 
  
  

Schizophrenia 
  
  

ADD 
  
  

Depressive disorder 
  
  

Anxiety disorder 
  

Communication-learning disorder 

   
9.5 
  
  

24.4 
  
  

1.1 
  
  

61.3 
  
  

5.0 
  
  

13.8 
   

27.1 

   
0.1 
  
  

0.6 
  
  

<0.1 
  
  

3.4 
  
  

0.1 
  
  

1.0 
  

5.4 

   
109.6 

(73.3, 163.9) 
  

52.7 
(41.1, 67.7) 

  
64.6 

(21.3, 195.6) 
  

45.0 
(36.5, 55.6) 

  
42.8 

(26.0, 70.3) 
  

16.7 
(12.3, 22.5)  

7.4 
(5.9, 9.3) 

   
** 
  
  
** 
  
  

** 
  
  

67.5 
  
  
** 
  
  

13.0 
  
** 

   
** 
  
  
** 
  
  
** 
  
  

1.9 
  
  
** 
  
  

0.3 
   
** 

  
233.9 

(61.6, 888.6) 
  

48.0 
(22.8, 100.8) 

  
288.5 

(57.3, 1452.5) 
  

106.0 
(65.1, 172.4) 

  
66.5 

(18.6, 238.3) 
  

56.8 
(27.8, 116.0) 

0.8 
(0.12, 6.0) 

** Data not presented due to small sample size according to Centers for Medicare and Medicaid Services cell size suppression policy.  
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Annual antipsychotic prescribing: Pennsylvania, Ohio and Delaware 

Table 12 (below) presents side-by-side the annual prescribing prevalence and the 

proportion of children and adolescents receiving an antipsychotic in 2008 and 2010, in 

Pennsylvania, Ohio and Delaware.  Crude odds ratios report the likelihood of receiving an 

antipsychotic prescription in 2010 compared to 2008.  In 2008, the proportion of children and 

average monthly prescribing prevalence, in both age strata, was highest in Pennsylvania, 

followed by Ohio.  The proportions for those 0-6 years were 0.59%, 0.42%, and 0.36%, in 

Pennsylvania, Ohio and Delaware, respectively, with prescribing rates of 343, 166 and 140 per 

100,000.  By 2010, monthly prescribing had dropped by 53% in Pennsylvania, to 163 per 

100,000 while the number of unique enrollees fell by 46% to 0.32%.  The odds of a child 0-6 

being prescribed an antipsychotic in 2010 compared to 2008 in Pennsylvania was reduced by 

46% (95% CI 0.48, 0.63).  An increase of 30% was seen in mean monthly prescribing in Ohio by 

2010, the overall proportion of patients receiving ≥1 antipsychotic prescription increased nearly 

10% (OR 1.07, 95% CI 0.96, 1.20).  Declines observed in Delaware for average monthly 

prescriptions (44%) and the proportion of unique enrollees (38%) filling an antipsychotic 

prescription were similar to Pennsylvania.    
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Table 12. Summary of changes in the antipsychotic prescribing prevalence and unique enrollees 

prescribed an antipsychotic, 2008-10 

 

State, Age 

2008 Average 

Monthly 

Prevalence per 

100,000 

2010 Average 

Monthly 

Prevalence 

(% change) 

Proportion 

Prescribed an 

Antipsychotic 

2010 Proportion 

Prescribed an 

Antipsychotic 

(% change) 

Crude Odds 

Ratio1 

(95% CI) 

Pennsylvania 

0-6 

343 163 

(-52.6%) 

0.59% 0.32% 

(-45.8%) 

0.55 

(0.48, 0.63) 

7-17 4,355 4,052 

(-7.0%) 

5.89% 5.46% 

(-7.0%) 

0.92 

(0.89, 0.95) 

Ohio 

0-6 

166 

 

216 

(+30.1) 

0.42% 

 

0.45% 

(+9.8%) 

1.07 

(0.96, 1.20) 

7-17 2,290 2,605 

(+13.8%) 

4.30% 4.04% 

(-6.0%) 

0.94 

(0.91, 0.97) 

Delaware 

0-6 

140 87 

(-37.8%) 

0.36% 0.20% 

(-44.2%) 

0.56 

(0.39, 0.79) 

7-17 2,634 

 

2,251 

(-14.5%) 

4.68% 

 

3.91% 

(-16.4%) 

0.83 

(0.76, 0.90) 
1 Odds of receiving an antipsychotic prescription in 2010 compared to 2008   

 

 

 

Figure 12 examines more closely comparative monthly prescribing trends by overlaying 

the monthly antipsychotic prevalence for Pennsylvania and Ohio over the 36-month observation 

period.  The trendlines follow remarkably similar patterns expect that Ohio’s overall prevalence 

starts at a lower level.  Like Pennsylvania, Ohio’s annual trough is seen in the earliest months of 

the year, followed by a gradual upward trend which peaks in December, followed by a steep 

decline in January of the next year, after which the pattern then repeats itself.  Although 

Pennsylvania’s rate is more than double that of Ohio in the first month of the observation period, 

302 and 144, respectively, the gap between the trendlines narrows to a difference of 73 

prescriptions per 100,000 in the first quarter of 2009 before widening again in the year’s 

remaining months.  Beginning in February of 2010, the number of monthly prescriptions in Ohio 

exceeded that of Pennsylvania for the first time; Ohio’s prevalence remained greater for the 
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remaining 10 months of the year.  At the start of the observation period, Pennsylvania had more 

than double the number of antipsychotics prescribed, per month, per 100,000, than Ohio.  

However, for the final 10 months of 2010, Ohio’s prevalence was on average, 42% greater than 

Pennsylvania’s.   

 

 

 

 

Figure 13 provides an alternate depiction of the monthly prescribing data provided in the 

previous figure.  Presented is the difference between the Pennsylvania and Ohio monthly 

prescribing prevalence trendlines.   Positive numbers indicate the prevalence of prescribing is 

greater in Pennsylvania; negative numbers that the prevalence is greater in Ohio.  This visual 

helps demonstrate the magnitude of the difference between the prescribing rates before and after 
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the policy enactment date, the timing of the crossing trendlines and the sustained reduction of 

Pennsylvania’s prevalence relative to Ohio. 

  

 

 

Compared to Delaware, Pennsylvania had nearly a six-fold higher prevalence than 

Delaware at the start of the observation period, 301 per 100,000 compared to 51 per 100,000 

(Figures 14 and 15).  In 2008, unlike Pennsylvania and Ohio, whose prescribing increased 

modestly after their peak, Delaware witnessed a relatively steep incline, increasing from a low of 

51 per 100,000 in January to 270 per 100,000 in December.  The trend in Delaware for the 

reminder of the observation period mirrored that of Pennsylvania with peaks occurring very early 

in 2009 and 2010 followed by steep declines and subsequent increases in prescribing as the year 

progressed.  The gap in the difference in prescribing prevalence narrowed throughout the 
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observation period, getting as close as 61 and 39 per 100,000 in 2009 and 2010, respectively.  

The average monthly gap in prescribing went from 203 in 2008 to 110 in 2009; declining further 

to 76 per 100,000 in 2010. 
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Figure 16 overlays the unique enrollees for Pennsylvania, Ohio and Delaware over the 

study period.  The trends roughly match across all three states, and like prescribing prevalence, 

each state exhibits the same distinct seasonality.  Well-defined seasonal peaks are seen very early 

in each calendar year, followed by a steep decline.  Aside from the first quarter of each year, 

there is little month-to-month variability.  As seen in prescribing prevalence, Pennsylvania starts 

the observation period with far more unique monthly enrollees than Ohio and Delaware.  In 

January 2008, Pennsylvania saw 234 enrollees filling an antipsychotic prescription compared to 

Ohio’s 104 per 100,000 and Delaware’s 51 per 100,000.  The slope of the lines is similar for the 

first half of 2008 before merging by year’s end, meaning the number of children filling an initial 

prescription is roughly the same in each of the states as the year progresses.  For the year, the 

mean monthly unique enrollees was 49 in Pennsylvania, 35 in Ohio and 30 in Delaware.  In 
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2009, the difference between the peaks narrowed from 130 and 184 per 100,000 between 

Pennsylvania and Ohio and Delaware, respectively, to 56 and 60.  In 2009, as in the prior year, 

the prescribing rates dropped to roughly similar in and Pennsylvania while Delaware was slightly 

lower.  Excluding January, the average number of unique enrollees in the three states was 24, 23 

and 17 in Pennsylvania, Ohio and Delaware respectively.  By 2010, the highest peak was seen in 

Ohio (132 per 100,000), nearly 27% greater than Pennsylvania and more than twice as great as 

Delaware.  The average number of unique enrollees receiving a prescription in 2010 was lowest 

in Delaware (17 per 100,000) followed by Pennsylvania (27 per 100,000) and Ohio (37 per 

100,000).  Compared to 2008, the average number of unique children receiving an antipsychotic 

prescription in Pennsylvania dropped to 27 per 100,000 in 2008 from 49 per 100,000 in 2008.  

Over the same time-period, Ohio saw a modest increase from 35 to 37 per 100,000 and Delaware 

a decline from 30 to 17 per 100,000).     
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Interrupted-time series difference-in-difference 

 

Table 13 presents the models assessing the impact of the policy on the monthly 

prescribing prevalence in Pennsylvania when compared separately to the prevalence in Ohio and 

Delaware using interrupted-time series difference-in-difference methods.  In addition to 

adjusting for pre-policy prescribing trends, all models include an autoregressive process to check 

lags of up to 12 months and a seasonal dummy variable to adjust for observed monthly variation.  

The seasonally adjusted models were chosen over the crude models because their superior fit of 

the time series.   

 

 Table 13.  Interrupted-time series difference-in-difference results: testing for a change in Pennsylvania’s monthly 

antipsychotic prescribing prevalence compared separately to Ohio and Delaware, monthly prescriptions per 100,000 children 

0-6 years old 

 

Outcome 

Pennsylvania-Ohio  Pennsylvania-Delaware  

Zero Lag Model1 4-Month Lag1,2 Zero Lag Model1 4-Month Lag1,2 

Intercept (β0) 152.6 

 

130.3 

 

269.5 264.4 

Pre-policy monthly trend  -1.3 

0.8466 

-2.9 

0.6305 

-19.2 

<0.0001 

-17.9 

0.0002 

Post-policy level change 3.6 

0.9172 

-2.9 

0.9225 

31.7 

0.1352 

-50.1 

0.0189 

Post-policy trend change  -9.2 

0.2118 

-10.5 

0.0838 

16.4 

<0.0001 

15.1 

0.0008 
1 Models adjust for pre-policy trends and seasonality. 
2 Lag model includes an implementation transition period (i.e. lag) of 4 months, September-December 2008  
 

 Formal policy enactment of Pennsylvania’s policy, September 15, 2008   

 
Bold type denotes statistical significance; italics type denotes borderline statistical significance 0.05<p>0.10 

 

Neither the zero- or 4-month lag models found a statistically significant change in the 

level (p=0.9172 and 0.9225) or trend (0.2118 and 0.0838) in monthly antipsychotic prescribing 

prevalence in Pennsylvania after accounting for the prescribing variation in Ohio.  The 
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segmented regression suggested there was a long-term, month-to-month, post-policy downward 

trend in Pennsylvania compared to Ohio prescribing in both models (-9.2 and -10.5 in the zero 

and 4-month lag models, respectively) but the findings were not significant (p>0.05).  It should 

be noted that non-significant trend results indicate that the post-policy trend (i.e. slope) is not 

different than the pre-policy slope.  It does not make any inference regarding the absolute change 

in average prescribing prevalence before and after the policy.  However, taken together, 

examination of the level change results, the crude time-series and odds of receiving a 

prescription before and after the policy provides the empirical evidence from which conclusions 

regarding the long-term impact of the policy should be drawn.       

The models assessing the difference-in-difference in prescribing prevalence between 

Pennsylvania and Delaware disagreed on the whether there was an immediate level trend in 

prescribing.  The zero-lag model found a non-significant increase (31.7; p=1352) in prescribing 

in Pennsylvania compared to Delaware while the 4-month lag model suggested there was a 

significant difference (-50.1; p=0.0189), a decrease detected by the model largely due to the 

natural seasonal variation in prescribing (i.e. the 4-month lag model pushing the comparison to 

the new year where steep declines occur annually).  In terms of a sustained difference, the zero- 

and 4-month lag models agreed that there was a longer-term increase in prescribing in 

Pennsylvania relative to Delaware (16.4; p=<0.0001; and 15.1, P=0.0008).  Both models found 

significant pre-policy changes in the difference between Pennsylvania and Delaware (-19; 

p=<0001; and -18; p=0.0008), suggesting before policy enactment prescribing was declining in 

Pennsylvania compared to Delaware.   
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Residual autocorrelation was detected in both models meaning the standard errors may be 

underestimated, possibly overestimating the significance of the findings.  Visually inspecting the 

trends indicates that after an initial reduction in prescribing in Pennsylvania compared to 

Delaware, the difference between the states is maintained for the reminder of the observation 

period with roughly consistent variability in terms of peaks and troughs.  The significance of the 

model could be expected as the difference-in-difference slope in the pre-policy period, when the 

gap between Pennsylvania and Delaware was narrowing, is visually distinct, relative to the post-

policy period when the trend is relatively flat.   

 

Exploratory objectives 

 

Exploratory objective A: The potential for Pennsylvania providers to prescribe other non-

antipsychotic psychotropics as a substitute for the antipsychotic medications impacted by the 

prior authorization was assessed descriptively in three ways.  The first was to present the annual 

prescribing prevalence of other psychotropics as the proportion of unique children prescribed a 

medication in one of the psychotropic classes in 2008, 2009 and 2010, and the percentage change 

between 2008 and 2010 (Table 14).  This includes longitudinal monthly trends plotted over the 

3-year observation period.  Second, odds ratios and 95% CIs estimated the odds of children 

receiving a class-specific psychotropic 2010 compared to 2008.  Third, psychotropic prescribing 

prevalence for Ohio and Delaware is also presented to help provide context for interpreting 

Pennsylvania’s data.  
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Table 14. Annual prescribing prevalence of mental health medications, Pennsylvania children, ages 0-6, 2008-10 
 

Mental health 

medication  

 

2008 

N=85,220 

Prescriptions 

per 100,000 

2009 

N=102,177 

Prescriptions 

per 100,000 

2010 

N=109,678 

Prescriptions 

per 100,000 

Percentage 

change,   

2008-10 

Odds 

ratio  

(95% CI) 

Any antipsychotic  501 

0.6 
588 395 

0.4 

387 353 

0.3 

322 -46 0.55 

0.48, 0.63 

Antidepressant  181 

0.2 
212 224 

0.2 

219 194 

0.2 

177 -14 0.83 

0.68, 1.02 

Stimulant, α agonist   1,278 

1.5 
1,500 1,562 

1.5 

1,529 1,822 

1.7 

1,661 +11 1.11 

1.03, 1.19 

Anxiolytic, hypnotic 126 

0.2 
148 120 

0.1 

117 55 

0.1 

50 -34 0.34 

0.25, 0.47 

Anticonvulsants, 

mood stabilizer  
177 

0.2 
208 167 

0.16 

163 164 

0.2 

150 -28 0.72 

0.58, 0.89 
1 Odds of receiving an antipsychotic prescription in 2010 compared to 2008   

Due to rounding calculating proportions and odds ratios from the provided data may not compute  

 

Throughout the observation period, stimulants were the most common psychotropic 

medication class prescribed to children 0-6 years old enrolled in in Pennsylvania’s Medicaid 

program and meeting study criteria.  In 2008, stimulants were prescribed at a rate of 1,500 per 

100,000 enrollees.  Antipsychotics were the next most commonly prescribed psychotropic at 588 

per 100,000, followed by antidepressants (212), anticonvulsants/mood stabilizers (208) and 

anxiolytics/hypnotics (148).  The rank order prevalence of the classes was roughly the same over 

the three years studied.   

Decreases were observed in 3 of the 4 psychotropic classes in 2010 compared to 2008, 

suggesting it is unlikely other psychotropic medications were used to substitute for the 

antipsychotics targeted by the policy.  Excluding antipsychotics, the average reduction in 

psychotropic prevalence in 2010 compared to 2008 was 22%.  There was, however, marked 

variation in the changes by class, ranging from an increase of 11% in the stimulant/alpha-

agonists to a -33.9% reduction in the anxiolytic/hypnotic class.  In addition to antipsychotics (-

46%, OR=0.55 95% CI 0.48, 0.63), significant reductions were observed in the 
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anxiolytic/hypnotic (-34%, OR=0.34, 95% CI 0.25, 0.47) and anticonvulsant/mood stabilizer (-

28.0%, OR=0.72, 95% CI 0.58, 0.89).  A non-significant change (-14%, OR=0.83 95% CI 0.68, 

1.02) was observed in anti-depressant use.     

There is no evidence suggesting the decreases observed in antipsychotic prescribing, both 

in monthly prescribing prevalence and the annual proportion of enrollees filling at least one 

prescription, caused an increase in the use of other psychotropics.  Figures 15 and 16 show plots 

of unique enrollees prescribed a psychotropic by class (the second figure excludes the 

stimulant/alpha-agonist class to expand the scale to improve the readability of the other curves) 

over this study’s observation period.  These figures indicate that not only are fewer 

psychotropics being filled each month, but fewer unique children filled a prescription for a 

psychotropic, providing additional evidence compensatory prescribing did not occur in the 

months following prior authorization policy enactment.     
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 Table 15 presents side-by-side the psychotropic prescription fill prevalence, defined as 

the unique number of Medicaid enrollees per 100,000, 0-6 years old, for each of the three states.  

Increases in unique Medicaid enrollees, ages 0-6 years, filling a prescription for a psychotropic 

class were observed in Ohio, ranging from a high of 91% in anxiolytics to a 7% increase in 

antipsychotics.  The average increase across all classes was 59%.  In Delaware, like 

Pennsylvania, a meaningful decline in prescribing in psychotropics was observed.  On average, 

an overall decline of 26%, including a 44% decrease in antipsychotics and 40% reduction in 

antidepressants.  The only class of medications where an increase was observed in Pennsylvania 

was in stimulants (11%).  In Ohio stimulant use nearly doubled, while in Delaware a decrease of 

11% was observed.          

 

Table 15. Medicaid enrollees receiving a psychotropic, per 100,000 children , Pennsylvania, Ohio, Delaware, 
2008-10 

 

 

Mental health 
medication  

Prescriptions per 100,000 

(percent change) 

Pennsylvania  Ohio Delaware  

2008 

 

2010 2008 

 

2010 2008 

 

2010 

Any antipsychotic  588 322 
(-46%) 

417 448 
(+7%) 

359 200.4 
(-44%) 

Antidepressant  212 177 

(-14%) 

113 180 

(+60%) 

140 83.8 

(-40%) 

Stimulant, α agonist   1,500 1,661 
(+11%) 

1,191 2,255 
(+89%) 

2,012 1,785.3 
(-11%) 

Anxiolytic, hypnotic 148 50 

(-34%) 

61 116 

(+91%) 

107 80.2 

(-25%) 

Anticonvulsants, 
mood stabilizer  

208 150 
(-28%) 

170 251 
(+48%) 

145 131.2 
(-9%) 

Sample sizes, 2008/2010: Pennsylvania: 85,220/109,678; Ohio: 90,762/296,944; Delaware: 21,425/27,446 
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Exploratory objective B: The most common mental health disorders in Pennsylvania 

across each of the 3 years studied were communication and learning disorders (11,207 per 

100,000 Medicaid enrollees or 11.2%), attention deficit disorders (1,166) and pervasive 

developmental disorders (804).  The remaining disorders were observed in less than 200 per 

100,000 enrollees (Table 16).  The rank order of the conditions did not change over the study 

period.   

Table 16. Prevalence of mental health disorders in Pennsylvania Medicaid per 100,000 children, ages 0-6, 2008-10 

 

Mental health condition  

(N, %) 

 

2008 

N=85,220 

Diagnoses 

per 100,000 

2009 

N=102,177 

Diagnoses 

per 100,000 

2010 

N=109,678 

Diagnoses 

per 100,000 

Percentage 

change,   

2008-10 

Odds ratio  

(95% CI)1 

Bipolar disorder  36 42 48 47 26 24 -44% 

 

0.56 

0.34, 0.93 

Pervasive developmental disorders  685 804 804 787 854 779 -3% 0.97 

0.88, 1.07 

Schizophrenia  13 15 14 14 10 9 -40% 

 

0.60 

0.26, 1.36 

Attention deficit/hyperactivity disorder 994 1,166 1227 1,201 1385 1,263 +8% 1.08 

1.0, 1.18 

Depressive disorders  28 33 43 42 37 34 +3% 

 

1.03 

0.63, 1.68 

Anxiety disorders  145 170 142 139 175 160 -6% 

 

0.94 

0.75, 1.17 

Communication and learning disorders  9,551 11,207 11,604 11,357 13,291 12,118 +8% 1.09 

1.06, 1.12 

1 Odds of a claim for a given mental health disorder in 2010 relative to 2008 

Due to rounding calculating proportions and odds ratios from the provided data may not compute 

 

In Pennsylvania, a downward trend in the prevalence, as defined by the appearance of 

ICD-9 codes in medical claims during the year of interest, was observed in four of the seven 

mental health conditions studied.  The largest decreases were seen in bipolar disorder (44%) and 

schizophrenia (40%), two of the disorders for which antipsychotics are most commonly 

prescribed (Perou et al., 2013).  Decreases were also observed in the prevalence of anxiety (6%) 

and pervasive developmental disorders (3%).  Increases in prevalence were observed in attention 

deficit/hyperactivity disorder (8%), communication and learning (8%) and depressive disorders 

(2%).    



84 
 

 

 

Table 17 reports the proportion of Medicaid enrollees with a claim for a mental health 

condition in 2010 compared to 2008.  Ohio witnessed a decline in all conditions ranging from a 

decline of 75% in attention deficit disorders to 37% in communication and learning disorders; 

the average decline across the conditions studied was 61%.  Meanwhile, in Delaware, four of the 
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seven mental health conditions studied increased by an average of 21%.  Among those 

conditions where a decline was observed, the greatest were in schizophrenia (74%) and bipolar 

disorder (22%). Across the three states, schizophrenia and bipolar were the most consistent, 

declining in each with an average decline of 52%.  Declines in Pennsylvania and Delaware may 

have been expected as these claims codes represent the conditions for which antipsychotics are 

indicated in children, so as inappropriate use of antipsychotic declines, so too should the 

frequency of codes for schizophrenia and bipolar disorder.  The reason for the decline in Ohio is 

less clear but may be due to changes in the structure in the delivery of behavioral care in the state 

or increased attention being paid to the overall attention paid to the diagnostic rigor applied to 

the assessment of mental health conditions.   

Table 17. Medicaid enrollees, ages 0-6 years, with a claim for a mental health condition in 2010 compared to 2008, Pennsylvania, 

Ohio, Delaware 

 
 

Mental health condition  

Claims per 100,000 
(percent change, 2010) 

Pennsylvania  Ohio Delaware  

2008 2010 2008 2010 2008 2010 

Bipolar disorder  

 

42 24 

(-44%) 

125 25 

(-61%) 

42 33 

(-22%) 

Pervasive developmental disorder  804 779 

(-3%) 

707 311 

(-56%) 

303.4 404 

(+33%) 

Schizophrenia  

 

15 9 

(-40%) 

21 6 

(-71%) 

28.0 7 

(-74%) 

Attention deficit/hyperactivity 

disorder  

1,166 1,263 

(+8%) 

3,636 903 

(-75%) 

2,161 2,019 

(-7%) 

Depressive disorders  

 

33 34 

(3%) 

144 50 

(-65%) 

75 

 

80 

(+7%) 

Anxiety disorders  

 

170 160 

(-6%) 

1,005 391 

(-61%) 

308 404 

(+31%) 

Communication and learning 

disorders  

11,207 12,118 

(8%) 

4,889 3,081 

(-37%) 

1,559 

 

1,771 

(+14%) 
Sample sizes, 2008/2010: Pennsylvania: 85,220/109,678; Ohio: 90,762/296,944; Delaware: 21,425/27,446 
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The final analysis performed to assess the impact of Pennsylvania’s policy was to assess 

the potential impact on the prescribing of psychotropics among children with a claim for a 

mental health diagnoses in that same year.  The purpose of this analysis was to help determine if 

children that might benefit from an antipsychotic may not have received one in the presence of 

the prior authorization policy.  The percentages in Table 18 represent the proportion of children 

that were diagnosed with a given condition and prescribed an antipsychotic in the same year, for 

both 2008 and 2010.  Percent changes are calculated as the change in this proportion in 2010 

relative to 2008.  A decrease represents a reduction in the proportion of children with a diagnosis 

and filling a psychotropic prescription in 2010 compared to 2008. 

 

 

 

 

 

 

 

 

Table 18. Percentage of mental health conditions treated with antipsychotics, Pennsylvania, Ohio, and Delaware, 

2008-10  
 

 Percent treated, 2010 
(percentage change, 2008-10) 

Mental health condition Pennsylvania  Ohio Delaware  

Bipolar disorder  54% 

(+4%) 

73% 

(+44%) 

56% 

(+27%) 

Pervasive developmental disorder  8% 

(-4%) 

14% 

(0%) 

9% 

(-36%) 

Schizophrenia  0% 

(-23%) 

28% 

(+7%) 

50% 

(0%) 

Attention deficit/hyperactivity disorder 9% 

(-7%) 

21% 

(+14%) 

6% 

(-45%) 

Depressive disorders  3% 

(-1%) 

13% 

(-1%) 

9% 

(-53%) 

Anxiety disorders  5% 

(-25%) 

10% 

(+4%) 

5% 

(-67%) 

Communication and learning disorders  <0.5% 

(-62%) 

2% 

(0%) 

1% 

n/a 
FDA approved indications for antipsychotics: schizophrenia, bipolar I disorder, irritability associated with autistic disorder. 

None of the mental health conditions listed are approved for use in children ≤6 years of age. 
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In Pennsylvania, a crude reduction was observed in the proportion of children with a 

claim for a mental health diagnostic and antipsychotic prescription fill in 2010 compared to 2008 

for all but one of the conditions assessed.  The largest decreases were seen among those with 

communication and learning disorders (62%), anxiety disorders (25%) and schizophrenia (23%).  

Modest decreases were observed in children with attention deficit/hyperactivity disorder (7%), 

pervasive development (4%) and depressive disorders (1%).  In contrast to Ohio, double digit 

increases in prescribing were seen in those with a diagnostic code for bipolar disorder (44%), 

attention deficit disorders (14%), schizophrenia (7%) and anxiety disorders (4%).  Changes of 

±1% were seen for the other conditions in Ohio.  In Delaware there were double digit declines in 

five of the seven conditions; the lone increases were among those with a bipolar disorder (27%) 

and communication and learning disorders (1%).   
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CHAPTER 6.  DISCUSSION 

 

 

Beginning in September 2008, Pennsylvania’s Department of Human Services began 

requiring prior authorization before a child 0-6 years of age could be prescribed an antipsychotic.  

This study was the first to investigate the impact of the policy.  In the Medicaid-insured children 

targeted by the policy the proportion of children 0-6 years filling a prescription for antipsychotics 

in 2010 dropped approximately 46% and the average number of antipsychotic prescriptions filled 

per month was reduced by 53% compared to 2008.  Over the same time-period reductions were 

also observed in Pennsylvania’s older Medicaid enrollees not targeted by the policy, those ages 

7-17 years old, but the reduction was a modest 7% in both unique enrollees filling a prescription 

and in average monthly prescription fills.   In Ohio, a state without an antipsychotic prior 

authorization policy, the proportion of Medicaid enrolled children 0-6 years old filling a 

prescription increased nearly 10% in 2010 compared to 2008 and the number of monthly 

prescriptions fills rose 30%.  Reductions in Delaware, a state that had its antipsychotic policy in 

place since 2005, were comparable to Pennsylvania.  Decreases of 44% and 38% were observed 

in Delaware children ages 0-6 years filling a prescription and average monthly prescription fills, 

respectively. 

  Our findings suggest that the policy had its intended impact in reducing the overall 

prescribing of antipsychotics in young children.  While it is possible other factors associated with 

the financing and delivery of mental health care may have influenced prescribing over the study 

period, it is likely that the added diagnostic and administrative burden on providers associated 
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with the policy resulted in a reduction in prescribing.  Regardless of how much of the can be 

directly attributed to the policy, the potential implications of this research are wide ranging.   

 

Implications for policy makers, providers and patients  

  

Implications for policy makers:  Our findings corroborate earlier research that prescribing 

behavior among practitioners providing care to Medicaid-insured children exhibiting emotional 

and behavioral symptoms is modifiable (Barclay et al., 2017; Melvin et al., 2017; Stein et al., 

2014).  Policy makers should consider ways to leverage the attention and momentum garnered 

by this policy to further modify provider behavior to do more to promote mental health and refer 

those in need to available services.  One way might be to expand the policy bulletin itself to 

include information on available resources that can be offered by providers to families of 

children in need.  In addition to information on available services, providing primary care 

providers unfamiliar with the complex presentation of mental health conditions with access to a 

child psychiatrist might also help them triage children toward the most appropriate care.  An 

example of such a service was instituted in Washington State ahead of their own antipsychotic 

prior authorization policy (Barclay et al., 2017).  The program consisted of a consultation service 

and decision support tool designed to help educate providers about pediatric antipsychotic 

prescribing and guide prescribers toward often underutilized nonpharmacological options.  The 

consultation service provided referral assistance, distributed practice guidelines and even offered 

free continuing medical education conferences on childhood mental health to primary care 

providers (Barclay et al., 2017).  The most recent version of Pennsylvania’s Medical Assistance 



90 
 

Bulletin policy carefully outlines the medications that require prior authorization and clinical 

review process for evaluating requests; but it fails to provide guidance on the next steps a 

provider should take in cases where requests were denied, or an antipsychotic considered but a 

prior authorization not requested.  In instances where requests are denied, providing would-be 

prescribers with information on referral options, evidence-based, non-pharmacological 

psychosocial treatment options and available services that may help the family address their 

child’s condition would advance the value of the policy for patients and providers.  Additional 

actions taken by policy makers to advance this prior authorization policy should account for the 

range of medical provider types in terms of levels of experience with treating mental health 

conditions, risk profile of their patients and the challenges associated with clinical settings in 

which providers pressed for time deliver care.           

Medicaid administrators may also consider assessing the impact of the policy by 

investigating patient (i.e. family) and provider satisfaction. Providers can provide unique insight 

into the impact of the policy on their overall handling of patients with mental health needs and 

how their patients prescribed the policy.  Providers can also provide perspective on how to 

improve the policy and describe if and how it may have acted to exacerbate gaps in the delivery 

of care.  A patient-centered satisfaction survey can focus on those directly impacted by the 

restricted use of antipsychotics; either because a medication was discontinued or because a drug 

that might have otherwise been prescribed was not.  Surveys would help quantify policy impacts 

not easily measured otherwise, such as if the policy resulted in fewer children receiving the most 

appropriate evidence-based treatment, if the mandated change in practice negatively impacted 

family-provider relationships; and if the frequency in which children were left without a suitable 
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treatment when a medication was discontinued increased.  Such provider and patient-reported 

information can help policy makers determine how best to amend the policy to close gaps in the 

treatment of mental health, especially those created or worsened by the policy itself.   

On the surface, Pennsylvania’s 2008 prior authorization policy appears to have been a 

success.  Almost immediately following the policy was enacted and for the subsequent two years 

assessed in this analysis, fewer Medicaid-insured children ages 0-6 received prescriptions for 

antipsychotics.  However, more information is needed regarding possible unintended 

consequences associated with the reduction in prescribing before judging the policy’s full 

impact.  The unstated aim of the policy was to reduce inappropriate prescribing in young 

children, but while the added clinical and administrative burden associated with completing prior 

authorization requests may have reduced unwarranted prescribing, it may have also resulted in 

fewer children receiving the attention needed to address their mental health.  Published evidence 

has shown that antipsychotics were being prescribed for unapproved uses, often as a first course 

of action in the absence of a formal psychiatric assessment (Levinson, 2015).  This evidence 

served as the primary rationale for states enacting antipsychotic prior authorization policies.  

However, it is conceivable that in the process of reducing inappropriate prescribing, the policy 

may have led to providers bypassing children with symptoms of emotional and behavioral 

conditions altogether.  If it is assumed that some proportion of those who would have received an 

antipsychotic treatment in the pre-policy period did not receive treatment of any kind in the post-

policy period, due to the evidence required to justify the writing of an antipsychotic prescription, 

but where a treatment is warranted, then the policy may have exacerbated the gap between those 

needing and receiving mental health care.   
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Assessing unintended consequences and determining the most impactful next steps to 

mitigate these consequences should be a high priority for policy makers focused on childhood 

mental health.  Children who may have received an inappropriately prescribed antipsychotic in 

the pre-policy period and children who did not receive a prescription in the era of the policy, but 

otherwise would have, together represent a population that likely remains underserved by the 

existing mental health care system.  Pennsylvania’s prior authorization policy represents a 

meaningful step in addressing inappropriate prescribing but a host of issues surrounding the 

unmet mental health care needs of Medicaid-insured children remain.  It is important for policy 

makers, researchers and providers to work together to determine the best way to continue to 

advance the care provided to children with mental, emotional and behavioral disturbances, in 

cases when a prior authorization is sought or even considered.   Additional research is needed to 

determine to what extent the policy may have changed provider behavior beyond prescription 

writing and in unintended ways.             

Implications for providers: The most obvious impact of the policy on providers is that it 

limits their clinical flexibility, removing some of the clinical autonomy to which they are 

accustomed.  Restricting antipsychotic use removes from the provider arsenal a potential 

effective treatment option for all but the narrow subset of patients the drugs are approved to treat.  

Furthermore, while the policy may have avoided inappropriate use, it is likely that is also led to 

the discontinuation of antipsychotics where their use had effectively stabilized the child’s 

emotional or behavioral condition; the discontinuation of a treatment where the provider may not 

agree.  Depending on one’s perspective (policy maker, provider, patient), restricting access and 

discontinuing use of an effective medication presents a risk to patient well-being and an 
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unintended consequence that falls to providers to manage.  Given the challenges already facing 

primary care providers in treating complex mental health conditions, deciphering which children 

may be in legitimate need of antipsychotic treatment further complicates delivery of care.  More 

importantly, it may negatively impact relationships with patients’ families.     

In addition to changes in prescribing, data presented herein suggest the policy may have 

impacted provider behavior in at least one other way.  Accompanying the decline in 

antipsychotic use were declines in the use of claims codes for the two conditions for which 

antipsychotics are indicated, schizophrenia and bipolar disorder.  It is unclear exactly what the 

reduction in mental health condition prevalence implies.  The reduction in the use of the codes 

may indicate the pre-policy prevalence was inflated; that the codes representing bipolar disorder 

and schizophrenia were not a valid indictor of the conditions but rather a justification for writing 

an unwarranted prescription for an antipsychotic.  If the decrease in the codes is a result of 

increased clinical rigor required to accompany these mental health codes in the post-policy 

period, the specificity of the codes has likely increased, providing a more accurate estimate of 

the prevalence of these conditions.  It is also possible that some of the decline in the 

aforementioned codes is due to children with the codes for bipolar disorder and schizophrenia 

aging out of the 0-6 age cohort over the study’s observation period.   

The reduction may also reflect a decrease in the clinical attention paid to symptoms 

associated with these conditions.  As discussed previously, a reduction in the care provided for 

conditions that are already largely neglected would represent a worrisome consequence of the 

policy.  Regardless, taken together with the reduction in prescription fills for other psychotropics, 
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these findings suggest the policy has had an impact on the provision of mental health care 

delivery beyond antipsychotic prescribing.   

Since it is not possible to use structured medical claims data to reliability determine to 

what extent appropriate care was provided in the place of antipsychotics, we were not able to 

determine whether the children who may have received an antipsychotic pre-policy, but did not 

in the post-policy era, may have been referred to other services, such as family, school or 

community programs to help address underlying mental health conditions.  If post-policy health 

care encounters that would have previously resulted in the prescribing of an antipsychotic instead 

ended in a referral to a mental health specialist and steps were taken to initiate the coordination 

of care across the child’s community and health systems, there would be agreement by providers, 

policy makers and patients, that the policy has had a positive impact beyond reducing 

inappropriate prescribing.  This would represent a welcome, positive unintended consequence.         

It is beyond the scope of this project to consider the potential that the policy improved the 

delivery of mental health care given the current gaps in the existing mental health care 

infrastructure, but it is worth acknowledging that if this were to occur, it would not be 

immediately detectable with quasi-experimental designs using structured medical claims data 

like the one employed herein.  Measuring the changes in the delivery of non-medication-based 

care, such as evidence of providers performing thorough medical and psychiatric evaluations, 

educating families about mental illness, referring patients to a specialist when necessary, and 

when prescribed psychotropics, the frequency in which providers developed a thorough 

treatment and monitoring plan as recommended in treatment guidelines, are not feasible in a 

claims-based analysis such as this (Walkup, 2009).  Nonetheless, future research should attempt 
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to evaluate the policy’s impact on how it influenced providers’ overall approach to the delivery 

of care to children with suspected mental health needs.    

Implications for patients: Minimizing inappropriate prescribing has the obvious benefit of 

reducing the number of children unnecessarily exposed to the risks associated with 

antipsychotics medications.  Furthermore, restricting prescribing to those in need may result in 

providers attempting to more fully assess and address the underlying causes of a child’s mental 

distress, ideally via evidence-based, non-pharmacological treatment modalities such as 

behavioral therapy.  However, in the absence of unfettered access to specialists and an 

adequately resourced and well-coordinated community health system that prioritizes the 

promotion of mental health, it is unlikely that parents of children for whom antipsychotics are no 

longer accessible would view the changes in practice associated with the policy positively.  A 

family whose child’s antipsychotic was withdrawn, in the post-policy era, due to an inadequate 

clinical justification, may view the policy as yet another barrier to receiving the care necessary to 

address their child’s condition.  In these instances, parents may be willing to accept the risks 

associated with a medication rather than withdraw an effective treatment.  To the extent this is 

occurring, and if it is, how it is impacting patients, providers and their relationship, remains to be 

understood.       

 

Research in Context 

 

The impact of Pennsylvania’s policy is roughly comparable to those from other states that 

have been published in the peer reviewed literature.  A 2018 paper assessing prescribing 

prevalence in four anonymous states found reductions in all four states, ranging from 22%-44%, 
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compared to the 53% reduction observed in this study (Pennap et al., 2018).  All four of the 

states in that analysis implemented policies in either 2008 or 2009, so the observation periods 

overlap in calendar time with our study.  In a study of West Virginia, Melvin and colleagues 

reported an immediate reduction in monthly prescribing of 17% and estimated a longer-term 

reduction of 3% following the enactment of the state’s 2015 policy (Melvin et al., 2017).   The 

seasonally adjusted zero-lag interrupted time series findings suggest immediate and sustained 

reductions in Pennsylvania of approximately 19% and 1%, respectively.  A 2017 publication 

assessed annual prescribing prevalence in a Mid-Atlantic state that enacted their policy across 

three different age groups at three different times between 2001 and 2014 and found reductions 

across all ages groups.  The authors reported a reduction of 57% in the youngest children (0-4 

years) and smallest (26%) in the oldest age stratum, ages 10-17 (Pennap et al., 2018).  Barclay 

and colleagues assessed Washington State’s comprehensive, stepwise approach to addressing the 

issue of antipsychotic prescribing in publicly-insured youth and found a 49% reduction in 

monthly antipsychotic prescribing rate.  The Washington policy approach was unique and 

therefore comparing its policy impacts to other states should be done with caution.  Washington 

implemented a voluntary consultation service for antipsychotic prescribers 12 months prior to 

their mandatory policy which likely advanced prescribers’ understanding of the risks associated 

with antipsychotic use in children, thereby priming the prescribing environment and catalyzing 

the penultimate prior authorization element of the policy.         

Washington State’s policy is a perfect example of why, while convenient, comparing the 

policy impact of prior authorization policies across states should be approached with caution for 

several reasons.  First, the variability in the structure of each state’s policy is not always readily 
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available or reported in the publication.  The level of complexity and administrative burden the 

policies place on prescribers likely impacts prescribing behavior, but this burden can vary 

significantly by state.  A brief review of state antipsychotic prior authorization policies published 

in 2015 found nearly half incorporated a peer review process, some of which are adjudicated by 

child psychiatrists while others are reviewed by pharmacists.  The authors of the review 

acknowledge details are lacking on specific programs related to criteria on allowable dosages, 

concomitant medication use and clinical evidence required for adjudication (Schmid et al., 

2015).  Furthermore, variability in policy structure in terms of targeted ages and medications; 

differences in state Medicaid plans and formulary designs, make direct comparisons, even among 

states with seemingly similar policies, challenging.  Second, while the designs are somewhat 

consistent across studies, the primary outcomes and analytic techniques employed vary.  

Monthly prescribing prevalence (i.e. total number of prescriptions per month divided by the 

number of eligible Medicaid enrollees) is the most commonly used unit of analysis.  However, 

one of the six studies used percentage of children receiving at least one prescription per month 

(Melvin, West Virginia) and another the annual prescribing percentage (Pennap, a mid-Atlantic 

state).  Constantine measured impact of Florida’s policy by assessing the change in prescribers 

seeking prior authorization.   

In terms of analytic approaches, three of the six studies employed interrupted-time series 

analyses (Melvin, Barclay, Zito), two used segmented linear regression (Melvin, Barclay) and 

one multivariate linear regression (Zito) to estimate changes in prescribing prevalence.  Two 

studies plotted longitudinal prevalence and assessed change by using multivariate regression 

techniques to estimate the odds of children receiving a prescription after compared to before 
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policy implementation, but these approaches varied in the covariates included in their models 

(Zito).  The other analytic difference worth recognizing is that the observation periods are unique 

to each study.  For example, Zito compared 12-month pre- and post-policy periods that were 

separated by a “transition” period that began immediately after the policy enactment date.  In 

describing the impact of West Virginia’s policy, Melvin compared the 12 months prior to 

enactment to an 8-month post-policy period.  The primary observation period reported in this 

original analysis focuses on the 8 months prior to and 27 months after policy enactment.      

Third, the policy implementation dates vary by state.  Among the published studies, the 

enactment dates range from 2008 through 2012.  It is inconceivable to quantitatively or 

qualitatively account for and contextualize all of the changes that take place nationally and 

within states over time.  The potential for policy diffusion, the number and availability of health 

care plan types, changing size and demographic profile of Medicaid enrollees, evolution of 

managed care plans, reimbursement structure, changing pharmacy co-pays and formularies, 

generic medication use, availability of alternative drug formulations, publications on the safety 

and effectiveness of psychotropics, pharmaceutical manufacturer marketing practices, lay media 

attention to drug safety and differences in the macroeconomic environment differences, to name 

a few, makes comparing across time periods a challenge.  For these reasons, our analysis 

included concurrent comparison states to serve as references from which secular changes could 

be evaluated accounted for in the difference-in-difference analyses.  Only one of the published 

studies used a concurrent control (Stein et al., 2014) .  

 Despite the aforementioned limitations associated with direct state to state comparisons, 

the published studies that have preceded the original research reported here provides valuable 
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context in which Pennsylvania’s results should be interpreted.  Crude monthly prescriptions 

dropped from 343 to 163 per 100,000 among Pennsylvania’s Medicaid-covered children ages 0-6 

years between 2008 and 2010, a reduction of 53%.  The proportion of children receiving an 

antipsychotic dropped from 0.59% to 0.32% over the same time period, a 46% decline.  These 

reductions are in line with four of the five studies for which it seems appropriate to make a 

comparison.  Zito et al reported comparable reductions in monthly prescribing in each of the four 

anonymous states studied (32%, 44%, 22% and 33%); Barclay a 49% reduction in Washington 

state and Pennap a 30% decrease in annual prescribing.  Barclay’s analysis of the phase of 

Washington state’s prior authorization policy that is most similar to Pennsylvania’s, that is the 

mandatory peer review for all antipsychotic prescriptions according to age, reported a 33% 

reduction.  The published study with the most similar analytic approach was that of Melvin and 

colleague’s analysis of West Virginia’s policy.  Using segmented linear regression, Melvin 

reported an immediate reduction of 17% in prescribing and a longer-term reduction of 3%.  

Pennsylvania’s regression results found immediate and longer-terms reductions of 19% and 1% 

in monthly prescribing of antipsychotics, respectively. 

In our analysis, children ages 0-6 in Pennsylvania in 2010 were less likely to be 

prescribed an antipsychotic in 2010, after policy enactment, compared to before, OR= 0.55 (95% 

CI 0.57, 0.75).   Two studies used multivariate analysis to estimate the odd of receiving an 

antipsychotic after policy enactment.  Pennap reported significant reductions in the post-policy 

observation period that varied by age: 0-4 years aOR = 0.41 (95% CI 0.29, 0.59), 5-9 year aOR = 

0.54 (95% CI 0.51-0.58) and 10-17 aOR = 0.72 (95% CI 0.70-0.74).  Zito reported adjusted odds 

ratios for 4 different states, all statistically significant, ranging from 0.57 to 0.76 with all 
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confidence intervals below zero.  Despite the limitations of comparing across policy impact 

studies, the findings from this study fit comfortably within the range of estimates published in 

similar studies that have preceded it.      

Two of the 6 studies included secondary aims to assess the potential for compensatory 

prescribing, the practice of prescribers using another medication or class of medications as a 

substitute for medications impacted by formulary restrictions or prior authorization requirements 

(i.e. examining the prescribing of non-antipsychotic psychotropic medications) (Melvin et al., 

2017; Pennap et al., 2018).  In West Virginia, no increases were observed, longitudinal 

prescribing trends for other psychotropics were mostly flat or trended downward (Pennap et al., 

2018).  This data was not presented so the magnitude of the reduction cannot be estimated and 

compared to our study.  In 0-4-year-olds, Pennap found an increase in prescribing of alpha-

agonists (aOR=1.30, 95% CI 1.08, 1.57) and small, non-significant increases in the other classes 

examined.  Among children 5-9-year-olds, significant reductions were observed in all classes.  

An increase in the stimulant/alpha-agonist class was also observed in Pennsylvania over the 

study period (OR=1.11, 95% CI 1.03, 1.19).   
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Seasonality 

 Aside from medications prescribed to treat attention deficit/hyperactivity disorder, which 

dip significantly in summer months, the widespread seasonality in the prescribing of 

psychotropics in observed in this study has not been previously recognized (Cascade, 2008).  The 

seasonal trends were seen in both total prescription fills and the timing of when enrollees receive 

their initial prescription in a given class for the year.  As discussed previously, the monthly 

antipsychotic prescribing curve builds toward an annual peak that is reached at the end of each 

year before plummeting as the calendar turns, then slowly building back toward the following 

year’s annual peak; each high lower than the previous year for each of the three years included in 

this analysis.  Although less commonly prescribed, the antidepressant and anticonvulsant/mood 

stabilizer classes follow a nearly identical pattern, although the peaks are somewhat less 

pronounced.  Even the stimulant/alpha-agonist medication class, which experiences an overall 

increase in prescribing prevalence over the observation period, follows the extreme peaks and 

valleys pattern, each subsequent valley and peak represent higher prevalence points than the year 

that preceded it.  Some behavioral disorders, and subsequent prescribing, are known to correlate 

with back-to-school season but most of the ages covered in this analysis are younger than school 

age.  Furthermore, the timing of the peaks coincides with the start of the calendar year and not 

the school year, which is different than what has been published on the topic (Cascade, 2008).   

To our knowledge there has not been much published on the topic of seasonal 

psychotropic prescribing among young children so it is not entirely clear if the seasonality we 

have observed should have been expected and if so, the reasons behind the patterns.  A possible 

explanation for the timing of the observed seasonal trend may be a product of increased winter 
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season health care utilization.  Upon visiting their provider for flu shots or other seasonal 

ailments, existing or new mental health conditions are treated or diagnosed, resulting in an 

increase in the prescribing of psychotropics toward the end of calendar years.  Another 

explanation is that fee-for-service health care use peaks toward the end of the calendar year in 

advance of the resetting of deductibles come January.  This may also reflect an artifact associated 

with the documentation associated with initial annual health care encounters for those covered by 

and renewing their managed care plans.        

 

Exploratory Aims 

 

This study had two exploratory aims.  The first was to examine the potential for increases 

in the prescribing of non-antipsychotic classes to evaluate if there is evidence of compensatory 

prescribing (Melvin et al., 2017).  Psychotropic prescribing trends in Pennsylvania were reduced 

in all classes assessed except for stimulants where a 11% increase was seen.  In 2010, compared 

to 2008, reductions in all other classes were observed: antidepressants (14%), anxiolytic and 

hypnotics (34%); and anticonvulsants and mood stabilizers (28%).  The lack of evidence of 

substitutive prescribing was consistent with the findings of similar analyses in the above-

mentioned prior authorization investigations (Melvin et al., 2017; Pennap et al., 2018).  Over the 

same period, Ohio witnessed meaningful increases in psychotropic prescribing while Delaware 

witnessed declines comparable to Pennsylvania.  If compared to Ohio alone, one might conclude 

Pennsylvania’s policy put downward pressure on all psychotropic prescribing.  Compared to 

Delaware alone, one may postulate a secular decline in psychotropic use unrelated to the policy 
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may have already been underway, and when combined with Pennsylvania’s policy further drove 

down prescribing.  Taken together, it is difficult to refute there is no evidence of compensatory 

prescribing in Pennsylvania.  However, pre-2008 psychotropic data in these three states and 

beyond would help answer this question.  The only other paper to examine and present non-

antipsychotic psychotropic prescribing prevalence in response to a prior authorization policy was 

Melvin’s study of West Virginia.  In that study, there was a decline in most other psychotropic 

classes, suggesting there may be transformative impact on all psychotropic prescribing in states 

in which antipsychotic policies are in place (Melvin, 2017).          

The second exploratory aim was to assess the potential for Pennsylvania’s policy to 

impact the characteristics of those receiving antipsychotics in the post- compared to the pre-

policy enactment period.  The primary mechanism to operationalize this study aim was to 

examine the characteristics of those prescribed antipsychotics and the prevalence of associated 

mental health conditions.  As presented earlier, despite the dramatic increase in Medicaid 

enrollment over the observation period (29%), no remarkable differences were observed in the 

general clinical and health care use characteristics studied.  Proportionally, race, Medicaid plan 

type and the prevalence of non-mental health conditions were unchanged (Table 4).  

Furthermore, children with a medical claim for a mental health condition were generally less 

likely to fill an antipsychotic prescription in 2010 compared to 2008, particularly among those 

with claims for bipolar disorder (44%) and schizophrenia (40%).  Reductions in the latter two are 

conditions for which antipsychotics are not indicated suggests prescribers themselves may have 

become more judicious in their prescribing of psychotropics among those with suspected 

conditions for which the medications were indicated to treat.  For comparison, over the same 
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period, Ohio witnessed widespread increases in antipsychotic use among children with claims 

codes for one of the mental health conditions studied (Table 17).  Delaware saw declines similar 

to Pennsylvania.  Unfortunately, studying the prevalence of claims alone does not allow for 

understanding a policy’s impact on the overall care provided or the consequences of the care on 

patient outcomes.  However, as previously discussed, this data should invite speculation about 

how provider behavior may have impacted children in need of antipsychotic treatment, but may 

have not received it, since Medicaid-insured children so often lack access to adequate mental 

health care of any kind.   

The factors influencing reductions in the prevalence of mental health care claims and the 

use of psychotropics are many.  In addition to the policy itself, ongoing public dialogue about 

mental health, drug safety, evolving diagnostic criteria and provider practice, changes in health 

care financing, provider and patient incentives, the introduction to alternative therapies, and 

others, will continue to shape the landscape of mental health care delivery among this population 

of young children.  While it may not be possible to disaggregate the confluence of factors 

influencing the diagnosing of mental health conditions and associated prescribing, if policy 

makers are interested in advancing this and future policies to better address the gaps in care that 

underpinned the inappropriate prescribing the prior authorization policy targeted, provider- and 

patient-centered research must play a role.              
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Study Strengths 

 

 The primary strengths of this study are that it was population-based and the primary 

dependent variable, and other non-equivalent but related dependent variables, were explored in 

two other states over the same period; in one state that did not have a policy governing 

antipsychotic prescribing in children at the time (Ohio) and one that had a well-established 

policy (Delaware).  In addition to comparison states, prescribing prevalence for older children 

not covered by Pennsylvania’s policy were also provided as a reference.  Another strength of this 

study was that it explored longitudinal prescribing trends of other psychotropic medications and 

the prevalence of relevant mental health diagnoses.  Comparative data and information on 

outcomes potentially associated with the dependent variable provide additional context in which 

conclusions can be drawn about the casual association between the policy and prescribing.  

Furthermore, the ancillary data help address potential validity threats common to observational, 

quasi-experimental research.   

The study design itself provides several distinct advantages when assessing the impact of 

a population-based intervention.  In addition to interrupted time series providing powerful visual 

evidence of potentially causal effects, segmented regression of interrupted time series data makes 

it easy to control for pre-interventional trends in the dependent variable under study and 

assessment of, and adjustment for, correlated errors associated with seasonality.  The technique 

also allows for examination of the sustainability of a policy impact in a way that is not possible 

with traditional longitudinal or cross-sectional analyses.  Finally, segmented regression avoids 

the need to incorporate individual-level co-variates.   
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The primary limitation associated with interrupted time series data is that it is prone to 

threats to internal validity due to time-varying confounding.  As it pertains to this study, it 

includes, but is not limited to: changes in the methods of capturing or recording exposure and 

outcome data, changes in clinical practice guidelines, competing policy interventions, structural 

changes to the health care system and introduction to new treatments.  The primary mechanism 

to address these potential limitations is to include a comparator and examine contextual changes 

that may impact the outcome over the observation period.    For example, changes in how the 

primary dependent variable is operationalized (commonly referred to as instrumentation), in this 

case coding changes associated with the drug or diagnostic codes used to capture prescription 

fills (Jandoc et al., 2015).  However, to our knowledge, no new editions or major changes in 

NDC or ICD-9 coding were implemented during this period.    

There is further evidence that threats to internal validity have not played a major role in 

influencing the relationship presented.  First, as discussed earlier in this chapter, the policy 

impacts, in terms of absolute change in prescribing prevalence, are in alignment with previously 

published estimates of policies from other states.  Second, although the cohort criteria applied to 

Pennsylvania’s Medicaid enrollees may be unique, the prevalence of mental health conditions 

and psychotropic prescribing is comparable to the published literature from both Pennsylvania 

and Ohio (Fontanella et al., 2014; Rubin et al., 2012).    

 

Although inclusion of comparator states and a direct difference-in-difference analysis 

helped address a number of validity threats, there is one key difference between Pennsylvania 

and Ohio that is worth considering when interpreting the comparative results of this study.  The 
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Pennsylvania Medicaid cohort constructed for this study consisted of 61% fee-for-service and 

39% managed care enrollees; compared to a 5%/95%, fee-for-service/managed care split in 

Ohio.  While this difference is significant and would require risk-adjustment if this were a study 

evaluating costs associated with mental health care delivery and treatment, there is little evidence 

in the published literature suggesting such a difference would impact the overall frequency in 

which pharmacy and medical claims codes would be identified in patient claim records.  These 

contrasts in plan type likely explain the differences seen in health care utilization between the 

states.  Pennsylvania enrollees had nearly twice as many outpatient visits and prescription fills 

(Table 10).  Interestingly, roughly 5% of fee-for-service plan enrollees in both states were 

without an outpatient medical or pharmacy claim in 2008; while 49% and 39% managed care 

enrollees were without such a claim in Pennsylvania and Ohio, respectively.  Patterns observed 

in Delaware were very different.  Ninety-one percent of Medicaid enrollees were covered by 

managed care plans, only 2% of which were without a claim in 2008, whereas 20% of the fee-

for-service plan members were without a claim. 

   

Study Limitations 

 

The data generated from this analysis will fill a gap in knowledge by providing the empirical 

impact of Pennsylvania’s antipsychotic prior authorization policy and may help inform future 

policy attempts to influence prescribing behaviors.  However, this study has several limitations 

that should be acknowledged.  First, although the study is population-based, the findings are not 

necessarily generalizable nationally or even to other state Medicaid populations.  The cohort 

created for this analysis is from one state and would likely differ from a similarly constructed 
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cohort from another state in terms of demographic and clinical characteristics.  Factors further 

limiting external validity include variability in Medicaid eligibility rules, benefit and formulary 

design and delivery and state health care infrastructure differences.  Nonetheless, because our 

findings are comparable to studies that have preceded it, the results should be relevant to other 

state Medicaid directors.   

Second, although MAX Medicaid data is an ideal real-world dataset for assessing health 

care use because it includes data on all individuals receiving state health insurance coverage, it 

has a number of limitations.   Administrative claims data are designed to track health care 

services rendered by providers for administrative purposes associated with reimbursement.  The 

presence of a diagnostic code associated with a medical claim is not definitive evidence of a 

medical condition, intervention or diagnostic procedure.  Coding errors and codes representing 

work performed by a provider to rule out a particular diagnosis are common in administrative 

claims data and may lead to misclassification of disease status.  Pharmacy claims represent the 

filling of a prescription but evidence of such a claim cannot ensure the medication was taken as 

prescribed.  Therefore, drug exposure assumes that medications were dispensed on the date 

indicated in the dataset; and subjects consumed the medication, on consecutive days, as directed, 

in the quantity prescribed, beginning on the day the medication was dispensed.  Lastly, because 

this analysis does not include information on inpatient stays, impatient prescriptions are not 

captured.    

The primary outcome of this study, prescription fills, represents a patient obtaining the 

medication prescribed by a provider.  While a prescription fill does not provide definitive 

evidence that the medication was taken by the patient, it is likely a reliable proxy.  Diagnostic 
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codes on the other hand are far less reliable, particularly in complex medical disorders such as 

psychiatric, emotional and behavioral disorders.  Diagnostic codes often appear in claims data 

not as confirmed evidence of a disorder, but as a suspicion or rule-out diagnosis, that is, the 

process of performing a diagnostic work-up to determine if a provider’s suspicion is confirmed.  

The problem is further exacerbated when applied to childhood mental health conditions where 

there are significant diagnostic challenges, particularly among those as young as the children 

covered by this policy. This is important to consider when determining to what extent this policy 

may have impacted the prevalence of the mental health conditions studies, and more importantly, 

the care provided to children suspected to be affected by one of the conditions.    

Third, as discussed, ITS designs are prone to threats to internal validity due to time-

varying confounding.  Therefore, this study was limited by its inability to control for all potential 

factors acting to affect antipsychotic prescribing behavior.  Although steps were taken to 

understand state-specific and broad contextual changes that may confound the relationship 

between the prior authorization policy and antipsychotic prescribing prevalence, it is unlikely all 

potential impacts were identified.  Even if identified, it would not be possible to account for a 

number of the covariates analytically.  Factors potentially putting downward pressure on 

prescribing in Pennsylvania may include: (1) prescriber knowledge of evolving concerns from 

medical societies, policy makers, peer reviewed published literature and media regarding the 

surge in psychotropic prescribing in children; (2) awareness of the enactment of policies related 

to other psychotropics in the state in which prescribers practice or other states; (3) non-specific 

national secular trends in prescribing behavior associated with antipsychotics potentially related 

to cost associated with the expansion of Medicaid population due to the economic recession; and 
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(5) pending policy in Pennsylvania.  Including comparator states and a difference-in-difference 

analysis helped account for these potential influences.  Supplementing this analysis with 

provider-oriented qualitative research would help provide further insight into the extent to which 

non-policy factors influenced prescribing.         

 Fourth, the prevalence of mental health conditions were based on convenient diagnostic 

groupings (i.e. ICD-9 codes) that were not validated for research purposes.  The diagnostic 

groups applied in this analysis were primarily borrowed from those used in published research 

(Rubin, 2012; Fontanella, 2014; Burcu, 2017).    

Lastly, an aspect of this analysis that separates it from others of its kind that may be 

viewed as a limitation is that the children in foster care were excluded from our study population.  

The primary reason children in foster care were excluded is that certain state and federal policies 

are specifically designed to oversee prescribing in foster care.  This is in part because of the 

variability of arrangements for which children are placed.  Children can live in group homes, 

residential treatment centers, non-relative foster homes or formal kin care (“U.S. Government 

Accountability Office (U.S. GAO),” n.d.).  Furthermore, these children represent a vulnerable 

population that are prescribed psychotropic medications at a rate of more than three times that of 

Medicaid-insured not in foster care (Pennap et al., 2018; J. M. Zito et al., 2008).  Since the 

general population of non-foster care Medicaid enrollees likely vary in meaningful ways from 

those in foster care; and children in foster care are governed by separate policies, which were not 

studied as a part of this project, foster care children were excluded.          
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Proposed Future Research  

 

Important questions regarding the clinical and economic consequences of Pennsylvania’s 

antipsychotic prior authorization study remain unanswered.  This study was not designed to 

describe the impact of the policy on favorable or unfavorable clinical outcomes or to what extent 

the policy might result in unintended consequences, namely the possibility it acted as a barrier to 

care for children in need of antipsychotic treatment.  While this study may provide some insight 

into the impact of the policy on the trajectories of childhood exposure to antipsychotics, 

prescription fill patterns and the frequency in which specific mental health diagnostic codes 

appear in claims records, it was beyond its scope to determine if appropriate prescribing 

increased or decreased.  The change in diagnostic codes for schizophrenia and bipolar disease are 

remarkable but this design is not able to determine exactly what the changing diagnostic code 

prevalence means for patients.  Finally, this study is bot able to determine if the monitoring of 

antipsychotics among those prescribed improved or if the likelihood of children in need of care 

from a pediatric psychiatric specialist were more likely to be referred to one as a result of the 

policy.  However, the data presented herein can be built upon to advance important questions 

facing the research and policy communities centered on the intersection of childhood and 

adolescent mental health, antipsychotic use, and the consequences of interventions aimed at 

restricting their use in children.            

As the proposed conceptual model suggests, prescribing behavior is influenced by too 

many factors to attribute changes in prescribing on any one of the factors, including the prior 

authorization policy studied here.  Future studies should examine how changing prescribing 

guidelines, diagnostic criteria, provider type, access to specialty providers, Medicaid insurance 
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formulary and payment structures and mental health epidemiology may have influenced 

prescribing behavior over time.  Case series or claims-driven chart review studies can more 

definitely detect the presence of possible compensatory prescribing.  These approaches would 

also allow for investigation into the potential that diagnostic or therapeutic drift (or reverse 

diagnostic/therapeutic drift) influenced medical practice.  Drift occurs when prescribers 

knowingly or unknowingly modify evidence-based diagnostic or treatment criteria for reasons 

other than changes in the criteria leading, for example, in the presence of a new prior 

authorization policy (Anderson, Sørensen, & Prener, 1991).  Direct surveying of prescribers and 

patients would provide detailed accounting of how prescribers may have changed their behavior 

in response to the policy and how it impacted patients and their families.  Surveys and chart 

review studies would enable exploration into the potential unintended consequences and to more 

reliably pinpoint trends in the appropriateness of prescribing.  Obtaining data from 

Pennsylvania’s DHS on the volume of applications for prior authorization and the success rate of 

requests would also provide valuable insight into policy impact.     

The broad seasonality in psychotropic prescribing was an unexpected finding that to our 

knowledge has not previously described.  Reasons for seasonality are unclear but deserves 

further study.  The potential impact of eligibility and plan renewals on access and subsequent 

prescription fills may account for at least part of the pattern.  Examination of prescription daily 

dosages and refill patterns can provide insight into adherence and whether tolerability of the 

medication played a role in the observed seasonal trends.  Non-adherence can also have 

important clinical, safety and economic implications; non-adherence to treatment in some mental 

health conditions has been associated with suboptimal clinical response, worsening of symptoms 
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and increased healthcare utilization and costs in adults (Rajagopalan, Wade, Meyer, & Loebel, 

2017).   

Finally, a very simple extension of the work presented here that would go a long way in 

disentangling the respective impacts of the policy, and what appears to be an apparent downward 

secular trend in overall psychotropic prescribing, would be to get pre-2008 data for Pennsylvania 

and other states that enacted a policy in the 2007-2010 timeframe.  A multi-state analysis using 

data from both private and public payers would help place the findings from our study in a 

broader context, potentially providing a clearer picture of the national antipsychotic prescribing 

environment and the complex array of factors influencing prescriber behavior.   

 

Summary and significance 

 

The decrease in antipsychotic prescription fills in Pennsylvania’s Medicaid children 

between 2008 and 2010 is undeniable.  The data provided in this analysis suggests the prior 

authorization policy implemented in late 2008 likely played a role but the extent to which the 

reduction can be directly attributed to the policy action is unclear.  Comparable reductions in 

both prescribing prevalence and the proportion of the target population receiving an 

antipsychotic were also observed in Delaware.  At the same time, reductions in most other 

psychotropics were also observed, suggesting the possibility of secular changes in provider 

prescribing behavior extending beyond antipsychotics.  Alternatively, the downward pressure on 

non-antipsychotic psychotropics may be a direct result of the antipsychotic prior authorization 

policy, which if true, demonstrates the policy may have had a transformative impact on 

prescribing behavior associated with the treatment of childhood mental health.   
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Future attempts to impact prescriber behavior should keep in mind the antipsychotic 

overuse targeted by the policy is a proxy for the unmet medical needs of children suffering from 

mental health conditions.  Striking a balance between intended and unintended effects should 

govern continued attempts at guiding prescriber behavior, particularly when considering the 

complex array of factors influencing the treatment of childhood psychiatric disorders.  Policies 

should aim to incentivize providers to treat children in need according to diagnostic criteria while 

dissuading inappropriate prescribing.  However, in the absence of additional data on the policy’s 

impact on provider and patient satisfaction and the delivery of mental health care overall, this 

and future prior authorization policies have the potential to exacerbate the gap between those 

needing and receiving mental health care.     

As the conceptual model suggests, a myriad of factors play a role in antipsychotic 

prescribing.  But what the model fails to convey is the complex interplay of these factors.  For 

example, our data suggests the policy likely impacted the practice of providers beyond 

prescribing as the prevalence of mental health diagnostic codes also declined for several of the 

conditions associated with antipsychotic treatment.  What remains unclear is the extent other 

factors played a role in the decline of antipsychotic use, and whether the changes had a positive 

impact on patient mental health outcomes.  It is critical for the field to consider our findings 

alongside existing and emerging evidence to better understand influences on provider behavior 

so that future policies can be optimized to advance the prevention, promotion and treatment of 

mental health among Medicaid-insured children.   
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Appendix A: Listing of states with prior authorization policies 

Listing of states with prior authorization policies, dates enacted, ages targeted  

State Policy effective date Age restriction 

Delaware  5/1/2005 7 

Tennessee 11/1/2005 18 

Florida  4/1/2008 6 

Mississippi  9/1/2008 Varies  

Pennsylvania  9/15/2008 18 

Nebraska  1/1/2009 Varies  

Washington  1/1/2009 Varies  

Nevada  4/15/2009 18 

Arkansas 7/7/2009 6 

Illinois  8/24/2009 8 

South Carolina  2/10/2010 7 

Oklahoma  4/1/2010 5 

Maine 6/1/2010 5 

Wyoming 1/1/2011 5 

North Carolina  4/12/2011 18 

Kentucky  6/8/2011 18 

Texas 6/14/2011 3 

West Virginia  7/1/2011 6 

Maryland  10/1/2011 18 

Georgia  10/1/2011 Varies 

Alabama  10/3/2011 18 

Virginia  12/1/2011 6 

Wisconsin 2/15/2012 7 

Colorado  4/1/2012 Varies  

California  5/1/2012 Varies  

Alaska  6/13/2012 5 

Missouri  7/25/2012 5 

Minnesota  9/17/2012 13 

South Dakota  10/1/2012 6 

Vermont  12/11/2012 5 

New York  6/6/2013 Varies  

Source: Adapted from Schmid, 2015 
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Appendix B: PENNSYLVANIA PRIOR AUTHORIZATION REQUEST FORM 
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Appendix C: PENNSYLVANIA DHS BULLETIN 

(http://www.dhs.pa.gov/cs/groups/webcontent/documents/bulletin_admin/c_220275.pdf) 

 

http://www.dhs.pa.gov/cs/groups/webcontent/documents/bulletin_admin/c_220275.pdf
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Appendix D: CODES USED FOR IDENTIFYING HEALTH CONDITIONS, HEALTH 

CARE USE AND ANTIPSYCHOTIC MEDICATION NAMES  

 

Mental Health ICD-9 and CPT Codes  

Psychotherapy CPT Codes  

90810, 90811, 90812, 90813, 90814, 90815, 90823, 90824, 90825, 90826, 

90827, 90828, 90829, 90832, 90834,90833, 90836, 90837, 90838, 90839, 

90840,90845, 90846, 90847, 90849, 90853, 90857 

Anxiety disorders 293.84, 300.0, 300.2, 300.3, 308.3, 309.21, 309.81, 313.0, 313.2, 313.89 

Schizophrenia/other 

psychoses 

295, 297, 298 

Pervasive developmental 

disorder/intellectual 

disability 

299, 317-319 

Bipolar disorder 296.0, 296.1, 296.4-296.7, 296.80, 296.89, 301.13 

Attention deficit/ 

hyperactivity disorder 

314 

Depressive disorders  293.83, 296.2, 296.3, 296.9, 298.0, 300.4, 311 

Communication and learning 

disorder  

307.0, 307.9, 315.0-315.2, 315.31, 315.32, 315.39, 315.9 

Exclusionary criteria for 

cohort receiving anti-

psychotics   

Mental retardation (317-319); seizure disorder (345); sickle cell disease 

(282.2); cystic fibrosis (277); cerebral palsy (343); down syndrome 

(758.0); cancer (140-165, 170-172, 174-209, 230-232, 233.0, 233.2-233.7, 

233.9, 234-236, 237.0-237.6, 237.9, 238, 239); HIV (042-044), 079.53. 

V08; congenital immune deficiencies (279.04, 279.06, 279.2); fetal 

metabolic diseases (270, 271.0-271.2, 271.4, 271.8, 271.9); serious 

neuromuscular disease (333.4, 335.20, 335.21, 340, 344.0, 344.1, 344.89, 

344.9). 
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(Appendix D continued) 

General health care and utilization variables  

Age  Categories: 0-6 and 7-18. 

Gender  Male, female 

Race, ethnicity  White, African American, Hispanic, and other (Asian, Native 

Hawaiian or other Pacific Islander, more than one race, or 

unknown race/ethnicity) 

Plan type  Fee-for-service, managed care  

Medicaid eligibility group TANF, CHIP 

Psychiatric health care encounter  290-319, V40, V66.3, V67.3 

Total prescriptions in calendar year  Unique prescription fill dates (PRSC_WRTE_DT) 

Outpatient visits  All outpatient visits  

Emergency department visits  All emergency department visits 

Hospitalizations All hospitalization  

Asthma  493.x 

Other organic sleep disorders 327.0, 327.3, 327.4, 327.5, 327.8, 780.50, 

780.52, 780.55, 780.56, 780.58, 780.59 

Overweight/obese 278.0, 783.1, V77.8, V85.3, V85.4, V85.53, V85.54 

Diabetes  250.x 

Calendar year  2008, 2009, 2010  

 

Antipsychotic medication list  

 

Atypical Antipsychotics  Conventional Antipsychotics  

Trade Name  Brand name Trade Name  Brand name 

Aripiprazole Abilify Prochlorperazine Compazine 

Asenapine 

 

Saphris 
Haloperidol 

Haldol 

Clozapine Clozaril 
Loxapine 

Loxitane 

Iloperidone Fanapt 
Thioridazine 

Mellaril 

Lurasidone Latuda 
Molindone 

Moban 

Olanzapine 

 

Zyprexa 
Thithixene 

Navane 

Olanzapine/Fluoxeti

ne  

Symbyax 
Pimozide 

Orap 

Paliperidone 

 

Invega 
Fluphenazine 

Prolixin 

Quetiapine 

 

Seroquel 
Trifluoperazine 

Stelazine 

Risperidone 

 

Risperdal Chlorpromazine Thorazine 

Ziprasidone 

 

Geodon Perphenazine Trilafon 

http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm094303.htm 

 

http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm094303.htm
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Appendix E: TEMPLE INSTITUTIONAL REVIEW FORM HUMAN SUBJECTS’ WAIVER 
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Appendix F: REPORTING OF OBSERVATIONAL STUDIES IN EPIDEMIOLOGY 

(STROBE) CHECKLIST     
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Appendix G: Characteristics of Pennsylvania, Ohio and Delaware, 2008-2010 
 

Characteristics of Ohio Medicaid-insured children, ages 0-6, 2008-10 

 

Characteristic (N, %) Antipsychotic Prescribed                                  No Antipsychotic Prescribed  

2008 2009 2010 2008 2009 2010 

N 377 

0.41 

311 

0.32 

1,323 

0.45 

90,385 

99.6 

97,772 

99.7 

295,621 

99.6 

Male, % 296 

78.5 

255 

82.0 

1,005 

76.0 

47,830 

52.9 

52,014 

53.0 

151,475 

51.2 

Age, % 

≤1 

2 

3 

4 

5 

6 

 

** 

** 

4.0 

14.3 

30.0 

51.5 

 

0 

** 

** 

9.6 

33.8 

54.3 

 

0 

1.0 

4.0 

13.6 

30.5 

50.9 

 

26.0 

19.4 

16.1 

14.2 

14.5 

15.0 

 

22.8 

15.9 

15.0 

15.3 

15.7 

15.4 

 

23.5 

17.3 

16.0 

15.2 

14.3 

13.6 

Payment structure, n  

Fee-for-service 

% 

Managed care, n 

% 

 

158 

41.9 

219 

58.1 

 

115 

37.0 

196 

63.0 

 

106 

8.0 

1,217 

92.0 

 

4,500 

4.6 

85,885 

95.0 

 

44,68 

4.6 

93,304 

95.4 

 

5,967 

2.0 

289,654 

98.0 

Race/ethnicity, n  

White 

% 

African American 

% 

Hispanic 

% 

other 

% 

 

276 

73.2 

78 

20.7 

** 

** 

** 

** 

 

238 

76.5 

61 

19.6 

** 

** 

** 

** 

 

1050 

79.4 

227 

17.2 

** 

** 

** 

** 

 

57877 

64.0 

26698 

29.5 

5176 

5.7 

634 

0.7 

 

63008 

64.4 

28382 

29.0 

5689 

5.8 

693 

0.7 

 

192664 

64.9 

86790 

29.3 

13825 

4.7 

2342 

0.8 

Medical Conditions, n 

Asthma  

% 

Diabetes  

% 

Overweight  

% 

Sleep disorders  

% 

 

52 

13.8 

** 

** 

** 

** 

30 

8.0 

 

38 

12.2 

** 

** 

** 

** 

17 

5.5 

 

41 

3.1 

** 

** 

** 

** 

20 

1.5 

 

5753 

6.4 

98 

0.1 

540 

0.6 

274 

0.3 

 

5963 

6.1 

75 

0.1 

707 

0.7 

283 

0.3 

 

5967 

2.0 

71 

<0.1 

864 

0.3 

336 

0.1 

Antipsychotic 

prescriptions filled, mean 

4.8 4.4 5.8 n/a n/a n/a 

Health care use  

(mean, std) 

Prescriptions  

Outpatient visits  

Inpatient stays  

 

 

16.4 (19.3) 

50.7 (50.3) 

** (**) 

 

 

15.6 (18.4) 

56.3 (54.3) 

** (**) 

 

 

21.3 (15.5) 

30.0 (40.5) 

** (**)  

 

 

1.4 (5.2) 

9.0 (17.8) 

<0.1 (0.3) 

 

 

1.1 (5.2) 

8.9 (17.7) 

<0.1 (0.2) 

 

 

5.3 (6.5) 

3.0 (11.3) 

<0.1 (0.2) 
Footnotes: 

** Data not presented due to small sample size according to Centers for Medicare and Medicaid Services cell size suppression policy. 

Std – Standard deviation  

Outpatient visits overestimated due to duplicates in claims records  
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(Appendix G continued) 

Characteristics of Delaware Medicaid-insured children, ages 0-6, 2008-2010 

 

Characteristic (N, %) Antipsychotic Prescribed                                  No Antipsychotic Prescribed  

2008 2009 2010 2008 2009 2010 

N 77 

0.36 

60 

0.25 

55 

0.20 

21,348 

99.6 

24,329 

99.8 

27,391 

99.8 

Male 

% 

57 

74.0 

47 

78.3 

39 

71.0 

10,839 

50.8 

12,257 

50.4 

13,858 

50.5 

Age, % 

≤1 

2 

3 

4 

5 

6 

 

** 

** 

** 

** 

33.8 

59.7 

 

** 

** 

** 

** 

30.0 

60.0 

 

** 

** 

** 

** 

29.1 

56.4 

 

24.5 

17.1 

15.4 

14.8 

14.6 

13.6 

 

24.4 

17.4 

15.5 

15.0 

14.3 

13.3 

 

23.8 

17.4 

15.7 

14.8 

14.8 

13.4 

Payment structure, n  

Fee-for-service 

% 

Managed care, n 

% 

 

** 

** 

** 

<95 

 

** 

** 

** 

<95 

 

** 

** 

** 

<95 

 

1953 

9.21 

9395 

90.8 

 

1,750 

7.2 

22,579 

92.6 

 

1484 

5.4 

25907 

94.6 

Race/ethnicity, n  

White 

% 

African American 

% 

Hispanic 

% 

other 

% 

 

36 

76.8 

28 

36.4 

13 

16.9 

0 

0.0 

 

13 

51.7 

18 

30.0 

** 

** 

** 

** 

 

28 

50.9 

19 

34.55 

** 

** 

** 

** 

 

6798 

31.8 

9103 

42.6 

5151 

24.1 

269 

1.4 

 

7894 

32.5 

10015 

41.2 

6056 

24.9 

364 

1.5 

 

9045 

33.0 

11,180 

40.8 

6,762 

24.6 

404 

1.5 

Medical Conditions, n 

Asthma  

% 

Diabetes  

% 

Overweight  

% 

Sleep disorders  

% 

 

18 

23.4 

** 

** 

** 

** 

** 

** 

 

12 

20.0 

** 

** 

** 

** 

** 

** 

 

10 

18.2 

** 

** 

** 

** 

** 

** 

 

2724 

12.8 

17 

0.1 

194 

0.9 

82 

0.4 

 

3290 

13.5 

25 

0.1 

219 

0.9 

104 

0.43 

 

3,167 

11.6 

25 

0.1 

323 

1.2 

126 

0.5 

Antipsychotic 

prescriptions filled, mean 

4.7 5.3 5.2 n/a n/a n/a 

Health care use  

(mean, std) 

Prescriptions  

Outpatient visits  

Inpatient stays  

 

 

21.8 (16.7) 

67.8 (59.7) 

** (**) 

 

 

26.9 (19.7) 

80.4 (58.3) 

** (**) 

 

 

Not 

available  

 

 

5.2 (7.0) 

21.8 (21.7) 

<0.1 (0.1) 

 

 

5.7 (7.4) 

25.4 (24.4) 

<0.1 (0.2) 

 

 

Not 

available 

Footnotes: 

** Data not presented due to small sample size according to Centers for Medicare and Medicaid Services cell size suppression policy.  

Std – Standard deviation  

Outpatient visits overestimated due to duplicates in claims records  
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Appendix H: OHIO AND DELAWARE MENTAL HEALTH CONDITION AND 

MEDICATION PREVALENCE, 2008-2010 

 

Prevalence of mental health disorders in Ohio Medicaid children, ages 0-6, 2008-2010 
 

Mental health 

condition (N, %) 

 

2008 

N=90,762 

Diagnoses 

per 100,000 

2009 

N=98,027 

Diagnoses 

per 100,000 

2010 

N=269,944 

Diagnoses 

per 100,000 

Percentage 

change,   

2008-10 

Odds ratio  

(95% CI) 

Bipolar disorder  113 124.5 104 106.1 74 27.4 -78% 0.22 
0.16, 0.29 

Pervasive 

developmental disor.  

642 707.3 626 638.6 923 341.9 -52% 0.48 

0.44, 0.53 

Schizophrenia  19 20.9 20 20.4 18 6.7 -68% 0.32 

0.17, 0.61 

Attention 
deficit/hyperactivity 

disorder  

3,300 3,635.9 3,445 3,514.3 2,681 993.2 -73% 0.27 
0.25, 0.28 

Depressive disorders  131 144.3 138 140.8 149 55.5 -62% 0.38 

0.30, 0.48 

Anxiety disorders  912 1,004.8 991 1,010.9 1,160 429.7 -57% 0.43 

0.39, 0.46 

Communication and 
learning disorders  

4,437 4,888.6 8,223 8,388.5 9,149 3,389.2 -31% 0.68 
0.66, 0.71 

 

 

Prevalence of mental health disorders in Delaware Medicaid children, ages 0-6, 2008-10 

 

Mental health 
condition (N, %) 

 

2008 
N=21,425 

Diagnoses 
per 100,000 

2009 
N=24,389 

Diagnoses 
per 100,000 

2010 
N=27,446 

Diagnoses 
per 100,000 

Percentage 
change,   

2008-10 

Odds ratio  
(95% CI) 

Bipolar disorder  ** 42 12 49.2 ** ** -22% 0.78 

0.31, 1.97 

Pervasive 
developmental disor.  

65 303.4 72 295.2 111 404.4 +33% 1.33 
0.98, 1.81 

Schizophrenia  ** 28.0 ** 12.3 ** ** -74% 0.26 
0.05, 1.29 

Attention 

deficit/hyperactivity 
disorder  

463 2,161.0 519 2,128.0 554 2,018.5 -7% 0.93 

0.82, 1.06 

Depressive disorders  16 74.7 13 53.3 22 80.2 +7% 1.07 

0.56, 2.04 

Anxiety disorders  66 308.1 115 471.5 111 404.4 +31% 1.31 

0.97, 1.78 

Communication and 

learning disorders  

334 1,558.9 431 1,767.2 486 1,770.7 +14% 1.14 

0.99, 1.31 
** Data not presented due to small sample size according to Centers for Medicare and Medicaid Services cell size suppression policy. 
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(Appendix H continued) 

 

Monthly prevalence of mental health medications prescribed to Ohio children, ages 0-6, 2008-10 

 

Mental health 
medication  

 

2008 
N=90,762 

Prescriptions 
per 100,000 

2009 
N=98,027 

Prescriptions 
per 100,000 

2010 
N=269,944 

Prescriptions 
per 100,000 

Percentage 
change,   

2008-10 

Odds 
ratio  

(95% CI) 

Any antipsychotic  377 
 

417.1 311 318.1 1,323 447.5 +7% 1.07 
0.96, 1.2 

Antidepressant  102 

 

112.5 91 92.9 534 180.2 +60% 1.6 

1.3, 1.98 

Stimulant, α agonist   1,068 
 

1,190.7 1,017 1,047.7 6,547 2,254.5 +89% 1.89 
1.77, 2.02 

Anxiolytic, hypnotic 55 

 

60.6 45 45.9 344 116.0 +91% 2.1 

1.58, 2.8 

Anticonvulsants, 
mood stabilizer  

154 170.0 139 141.9 744 251.2 +48% 1.48 
1.24, 1.76 

 

 

Monthly prevalence of mental health medications prescribed to Delaware children, ages 0-6, 2008-10 

 

Mental health 

medication  

 

2008 

N=21,425 

Prescriptions 

per 100,000 

2009 

N=24,389 

Prescriptions 

per 100,000 

2010 

N=27,446 

Prescriptions 

per 100,000 

Percentage 

change,   

2008-10 

Odds 

ratio  

(95% CI) 

Any antipsychotic  77 
 

359.4 60 246.0 55 200.4 -44% 0.56 
0.39, 0.79 

Antidepressant  30 

 

140.0 29 118.9 23 83.8 -40% 0.6 

0.35, 1.03 

Stimulant, α agonist   431 

 

2,011.7 468 1,918.9 490 1,785.3 -11% 0.89 

0.78, 1.01 

Anxiolytic, hypnotic 23 

 

107.4 34 139.4 22 80.2 -25% 0.75 

0.42, 1.34 

Anticonvulsants, 

mood stabilizer  
31 144.7 31 127.1 36 131.2 -9% 0.91 

0.56, 1.47 

 

 

 


