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ABSTRACT
Greta A. BushnellPediatric Anxiety: Initial Pharmadeerapy, Adherence PredictiomdaBurderof
Events
(Under the direction of Til Stirmer)

Anxiety disorders are one of the most common mental illnesses in chi\uéiple
pharmacotherapies for treating anxiejst selectiveserotoin reuptake inhibitors (SSRIgyethe
recommended firdine pharmacotherapy for pediatric anxié®sRI adherence is important to consider
during care and parent adherentay helppredictchild SSRI adherence hEburden ofseriousevents
following an anxiety diagnosis hast been well characterizéu children

In children with anxiety, we aimeid: 1) describeheinitial anti-anxiety medication prescribed
and psychotherapytilization, 2) estimate SSRI adherence and determine if parental medication
adherenceredictschild SSRI adherence, and 3) estimate the incidence of emergency room (ER) visits,
mental health related hospitalizatipasdtreatedself-harm events after a new anxiety diagnosis.

The research was completedcaitarge commerciallaims database (20@&D14) in children (317
years) vith diagnosed anxiety (ICD-CM codg. We estimated the proportion of children initiating each
medication class and factdarelependentlyassociateavith nonSSRlinitiation. For adherence we
measured thé-month proportion oflays coveredparent SSRI, statin, arahtihypertensive adherence
was evaluategrior tochild SSRI initiationWe estimatd the cumulative incidenaef eachevent
following thenew anxiety diagnosis

Amongchildren initiating antianxiety medicatiorin=84,50Q, 70% initiated an SSRbllowed
by benzodiazepines ¥8) andnonSSRI antidepssants (7%)Anxiety disorder, age, provider type, and
co-morbid diagnoses were assocthteth theinitial medication less than a thirdadpsychotherapy
claims beforemedication initiationIn childreninitiating an SSRI, arent highadherencérisk ratio=1.16)

independently predicted high child adherecompared to pareswithlow adherenceOneyearafter a



new anxiety diagnosi2.0% of children had a menta¢alth related hospitalizatio8 per 10,00Gn
inpatient, treated selfarm eventand1.4% an anxiat-related ER visitwith higher incidence in older
children withco-morbid depression.

SSRIs are the most commonly used fisé medicatiorfor pediatric anxietyyet, a third
initiated a medicationwith limited evidence of effectiveness for pettic anxiety Parental adherence may
helppredictchild SSRladherencer-ollowing a new anxiety diagnosis, a significant pndipn of

children experienca serious evengddng to understanding theurden of pediatric anxiety disorders.
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CHAPTER 1: STATEMENT OF SPECIFIC AIMS

Anxiety disorders are one tifie most common mental ilinesses in childaed adolescents with
estimates of current worldwide prevalence from! 2886/ andlifetime prevalencestimates in the
United States (US)f pediatric anxietyangng from 1520%23 Anxiety disorders are associated with
symptoms causing impairmeamdpoor functioning resulting inhigh disability-adjusted life yearsand
are predictive of fture depression and substanse>® Anxiety disorders typically begin during
childhood?1* making this an important age to cates.

Effective early treatment of anxiety may reduce its negative impact and reduce its persistence into
young adulthood anbeyond® Selective serotonin reuptake inhibitors (SSRigs)racommended as the
first line medication treatment for children with functidgampairing anxiety disordershbased on
randomized controlled trial (RCEvidence:?1® Thereare avariety ofother prescription medications
that can be used teeat anxiety and it is unclear what medication is typically first prescribed to children.
The combination of cognitive behavioral therd@®BT) and SSRIs has been shown to offer an advantage
over SSRI an€BT monctherapiesn treating children with moderate to severe anxiétfhowever,
psychotherapy is often not received with medication treattiéht.

Antidepressantanadherence is common outsidiatsettingsn children?:2?with limited
information specifically on SSRI adherenceadiatricanxiety; determining ways to improve medication
adherence remains a research pridgfity Finally, describing the risk of serious, impactful events in
children newly diagnosed with an anxiety disorder can help informpatient and caregivemd
contribute to the larger discussion on itm@ortance of managing symptoms.

The overall goals of this dissertation werginoca population of commercially insured children
with anxiety, describe the initial ardinxiety medication prescribed to children and psychatheclaims

surrounding medicatiomitiation, estimate SSRI adherence and evaluate whether parent adherence ca



serve as a predictor for child adherence, and estimate the incidence of tredtachseffiental health
related hogitalizations, and ER visits after a new anxiety diagnosis. To address the three aims, we
utiizedTr uven Heal t h An almertid Clans and &Encduetdrssdatabase (M),
which provides longitudinal datadequate sample sizend a linkage to parent clain®&he cohort varied
for each an, buteachincludes commercially insuredhildren (317 years) withan anxiety disorde
diagnosigICD-9-CM codes) The three dissertations aims are:

AIM 1. In children diagnosed with anxiety beginning prescription-amtiety medicationa)
describethe intial medication class received ahyldescribe psychotheramjaimsin the months
surrounding medicatiomitiation. This aimevaluated whethehe initial pharmacotheragrescribed
(based omecords of dispensed prescriptipitsa general populatiois concordant withrecommendations
andevidenceandwhether psychotherapyasusedsurroundingmedication initiation Theduration of
medicationuseandfactors associated withon-SSRI initiationwere also estimated

AIM 2. In a populatiorof commercially insured chilénwith anxiety:a) estimate SSRI
adherene after initiationand b)determine if prior parental medication adherence was predictive of child
SSRladherenceMultiple aspects of child SSRI adherence were conside@@nt adherende statins,
antihypertensives, and SSR¥ss identifiedand evaluated in the year beforeldl8SRI initiation

AIM 3.In children newly diagnosed with anxiety in affice setting a) estimate the risk of
mental health relatelgospitalizations, inpatient treated skdrm, and ER visits overall and by age and
psychiatric cemorbidities and) estimatethe incidence of events in a similar population of children
without diagnosed anxiety.

Findings from the specific mis add to the understandingarirrent prescribing practicesd
treatment utilization in pediatric anxiety, determine if parent adherence can be used as a baseline predictor
of child adherence, arekpand the current understandogthe burden of anxiety disorders. Together
this researcleaninform providers, pagnts, and caregivers improvingtreatmentind management of

pediatric anxiety



CHAPTER 2: REVIEW OF THE LITERATURE

2.1 EPIDEMIOLOGY OF PEDIATRIC ANXIETY DISORDERS

2.1.1Anxiety disorders include disorders with features of excessive fear and anxiety
Symptoms of anxiety may include feelings of overwhelming panic and fear, painful memories, recurring
nightmares, and physical symptoffdhis dissertatiorfocuses oranxiety disorderé the Diagnostic and
Statistical Manual of Mental Disorders, Fifth EditiidSM-5).2” These include sepdian anxiety
disorder(SAD), selective mutism, specific phobia, social anxiety disorder, panic disagtggphobia,
generalized anxiety disord6BAD), anxiety disorder due to anothmedicalcondition,other specified
anxiety disorderandunspecified anxiety disordefdditionally posttraumatic stress disorder (PTSD)
whi ch i s u-ad&tresséRTerl aaumad Di s o r-3 and gbsessiveomptilsive DS M
disorder (OCDu n d @©bsesgiveCompulsive Disordefsare includedastheywerepreviouslyunder
0 Axiety Disorder®in theDiagnostic and Statistical Manual of Mental Disordetsedition (DSM-IV).
Thediagnostic criteria for anxiety disorders considera t i prasande and severity &fmptoms
functional impairmentiength ofsymptomsand otheico-morbid conditions.

2.1.2Anxiety disorders are highly prevalentin children with the causes of anxiety disorders
largely unknown.?® The current thought is that mental illnesses, including anxiety, are tisaked by
genetic, environmental, psychological, and developmental factors; ongoing research aims to learn more
about what makes the brain creaxeessivdear and anxiety? Anxiety disorders are one of the most
comnon mental illnesses in childreastimates of the lifetime prevalence of pediatric anxiatge from
15-20%3%8 A meta-analysis estimating the global prevalence of any anxiety disorder based on data from
19802009, estimated the adjusted current global prevalence in childdehy@ars) to be 7% (95% CI:
5%-11%)’The adjusted prevalence estimates for all age

(developing: 5%, emerging: 9%, developed: 8%) and culture (range: 10% in Western Europe/North



America/Australia to 5% in Indonesisia andAfrica).2 The Global Burden of Disease 2013 Study
estimated that globall®.2% of children0-19 yearshave an anxiety disordeslso withvariation by
developed3.4%) countriesvs. nondevelopedZ.1%9?

In theUnited States (US3nxiety disorders have a predicted lifetime prevalence of 32% by age
751 Prevalence timatedfor current anxiety vary depending age andliagnosticcriteria.From a large
review, arestimated 4.6% of children have an anxiety disotdémree percent of surveyed parents
reported current diagnosed anxiety in their chilkd {3years¥’ In older children(13-18 years)who were
interviewedand giverDSM-IV diagnoses, 32% met the criteria for an anxiety disordef8#tom had
severe anxiety? TheNational Comorbidity Survey Replicatiohdolescent Suppleme001-2004
looked at one specific anxiety disorder, GAD, and fo8¥dof adolescents (1B3 years) met the DSM
IV/5 criteria for GAD.2° There is a lot of variatiom prevalence bgpecificanxiety disorderexemplified
in the Early Developmental Stages of Psychopathology studyildrenand young adults (124 years)
in Germanyprevalencesstimatesaryingfrom 1.6%for panic disordeto 16.2%for specific phobid&

When adolescents and adults with anxiety were retrospectively interviewed, the median age of
onset for anxiety disorder symptoms was reported to*bar&l 11! years, making childhood an
important age to consider treamnt utilization andmpactfulevents.

2.1.3 Anxiety disorders are associated witt current and future impairment, including social,
family, and academic impairmenthildren with anxiety disorders are at risk fl@velopingadditional
anxiety disorderalong withfuturedepression and substanee®°3! Pediatric anxiety disorders are
likely to occur in association wittomatic symptoms that can include headache, nausea, troublagleep
dizzinessand stomachene®? Mental and substanaese disordersverallaccount for % of all global
disability-adjusted life years (DALYs) ar2i3% of the years lived with disability (YLE).23 Anxiety
disordersconstituted 15% athosemental health related DALYS and YLDaith anxiety related DALYs
rising through childiood and adolescené&ln the US, anxiety was thé"feadingcontributor to YLD in

2010 behind low back pain, major depressive disorder, other musculoskeletal disordemsck pairi?



The Global Burden of Diseases, Injuries, and Risk Factors 2015, Spedjfically for children and
adolescentsanxiety disordersanked23in global disabilityadjusted life year€DALYs)*

A metaanalysis of 2%tudieg(the vast majority in adult populationf®und mortality to be higher
in persons with anxiety (RR: 1.43, 95% CI: 1.24, 1.64) compared to the general popildtioa details
on heterogeneity by agedemonstrating the impairment and paohealth often present in thepulation
with an anxiety disordeAnxiety disorders in adults have been found to be predictive of chronic
conditions, suchsaincident hypertensidhand he escalation of symptona$ social phobia in childhood
have beenihked to adolescent alcohol u¥e&Retrospectively, 35% of adults treated for anxiety reported
their worries and feelings related to anxiasychildrerhad caused them to stay hofrem schoolfor an
extended period of tinj& demonstrating the impaanxiety can haven daily childhood life

Despite the impairment associated with anxiety,all patientsseek treatmentn a survey of
children with a current clinical level anxiety disorder (n=32), 31% of children ever received medication or
counseling compared to 40% of children with depression and 79% of childreatteittion
deficit/hyperactivity disorderADHD).%® In a more general population (Medical ExpenditBemel
Survey MEPS of children (617 years)ith more severe mental health impairméait diagnosesnot
restricted taanxiety) only 44% had usgtany outpatient mental health serviogtpatient visit with a
mental disorder diagnosis, use of psychotherapy, or use of psychotropic medida@®i€)2012up
from 36% in 20032005%°

2.1.4 Effective early treatment of anxiety may reduce its negative impact and reduce its
persistence into young adulthood and beyontiAs wr i tt en by Kat z mahighlet al
prevalent and associated with chronic morbidity and comorbidities, effective treatment is essential to help
patients manage their sympt-“Timseiscamekd fotmles focused t hei r
on improving outcomes for childrewith anxietyas they can havenportant public health

implications!’42



Summary Given thatanxiety disordersire prevalent in childrergancause impairing symptoms
and appropriate treatment can lesgbeimpact, there is a heightened importance to learn more
about treatmenandimpactof anxiety disorders during childhood.
2.2 PSYCHOTHERAPY FOR ANXIETY DISORDERS
2.2.1 Psychotherapy, particularly cognitive behavioral therapy (CBT), is an effective
treatment for pediatric anxiety.*>44The American Academy of Child and Adolescent Rsgtry
(AACAP) recommendshat psychotherapy be considered as part of the treatment for children with
anxiety>*> AACAP guidelines for PTSD and for anxiety disorders state that treatment should, until more
evidence from comparative trials is available, begin with psychotherapy for conditions of mild severity
with pharmacotherapy added when there is @ fi@eacute reductionf moderate/severe symptoms,
comorbid conditioarequiring treatment, and partial or unsatisfactory response to psychothétapy
possibility ofimproved outcome with combingdeatment-4°
CBT for the treatment of pediatric anxiety disordefteninvolves the following steps as
described by James et al .: A(1l) recognize anxious
clarify thoughts or cognitions in anxieprovoking situations (e.g. unrealistic or negative attributions and
expecations), (3) develop coping skills (e.g. modifying anxiouststk into coping seffalk) and (4)
eval uat e A ectent iteraguse rediew surmised that approximatelyivials of children with
anxiety responded favorably to CB¥A Cochrane Collaboratiothatreviewed CH for anxiety
disaders in children (8.8 yearsfound that CBT was more likely to result in remission of anxiety
diagnosis (ITT analysi§9% CBT vs. 18%uvaitlist, OR=0.1, 26 studies}? Of importancegiven the
nature of the therapyhere was no blinding of treatment for the patient or clinidanthe majority of
studiest was unclear ibiaswaspresenin therandomization procesandit was uncleawhen the
outcome was evaluatéd each arnt®
2.2.2 The combination of medication and gychotherapy was shown to offer increased
benefitsfor children with anxiety .28 The Child/Adolescent Anxiety Multimodal Studg¢AMS)

randomized 488 children;X77 years with mderate to severe anxiety to CBT (14 sessions), sertraline (an



SSRI), combination theragC BT +sertraline) or placebo for 12 weekéThe proportion bchildren very
improved or much improved at 12 weeks was §2%8%6 Cl: 7386) combinatiorntherapy 60%(95% CI:
51-68%)CBT monatherapy, 55%95% CI: 4663%)sertraline mondherapy, and 24%95% ClI: 16

35%) placebo groupCBT demonstrated superior improvemenplacebo and a similar response to
sertraliné’ with combination therapy offérg anadvantage over CBandsertraline mondherapiesip to

9 months after treatment initiatidh® Similar results were found in the Treatment for Adolescents with
Depressiorstudy (TADS) and the Pediatric OCD Treatment Study (PGT8with the exception that in
TADS, SSRI (fluoxetine) montherapy was more similar to combination therapy and superior to CBT
monotherapy?*® Further, in anaturalistic study of children {8 years) with separation anxiety disorder
(SAD) who were referred to a hospital and treated with an SSRI, patients also receiving psychotherapy
were more likely to respond to treatment than those receiving medication only (73% v§° 51%).
Additional randomized controlled trialRCT9 have also considered the efficacy of combination therapy
compared to montherapy or mongherapies in adults with major depressive disotBil SD>? and

panic disordef?

2.2.3 Despite recommendations, adequate psychotherapy is often rimiplementedin the
treatment ofmental health disordet82°°%7 There are difficulties accessing psychotherapy (i.e. shortage
of pediatric mental health specialists, convenience) that may result irutilirkgion >” The choice on the
use of psychotherapy and medication can be influenced by preference and views of thé Baség. on
the 2007 MEP% of children and adultseated foran anxiety disorder received psychotherapy alone
(down from 20% in 1998), 35%sychotherapy and medication (down from 42% in 1998), and 56%
medication alone (up from 38% in 1998)\hile the estimate combined children and adults, it suggests
that psychotherapmonctherapymay be becomingless common treatment choice.

Appendix2 contains morénformation on estimates pkychotherapy us&ven if psychotherapy is
initiated, it may notbe continuedsufficienty long enoughMany studiesurveys have defined
psychotherapy use as 1 visit, often duringear period. Astudy in children with depression defined

6minimally adequate psychotherapydé as at | east



episode of which approximately twahirds of children received this amount of psychothefaghe
Cochrane revie of CBT for pediatric anxietyas limited to RCTsvith 9+ CBT sessiongmean 13)
Summary:In children with anxiety, psychotherapy, specifically CBT, is an effective treatment
however, it is often underilized in children the extent of underutilizatiosurrounding medication
initiation is unknown.
2.3 PHARMACOLOGICAL TREATMENT FOR ANXIETY DISORDERS
2.3.1.There are many poential pharmacotherapiesfor anxiety; SSRIsare the
recommended firstline prescription medication for treating anxiety in children. The National
Institute of Mental HealthNIMH) lists antidepressan(SSRIsserotonin norepinephrine reuptake
inhibitors, SNRIs, tricyclic antidepressant€As, momamine oxidase inhibitor8JAOIs), antianxiety
medicationgbenzodiazepines, buspironajd betelockers among the most commmedications for
anxiety®® Atypical antipsychotics, anticonvulsangtihistaminesand other medicatiormvealsobeen
suggested as alternative treatments for anx¥éiHowever, SSRIareconsideredhe first line
pharmacotherapylhis recommendation isased orfRCT evidencen children with anxietyvhere SSRIs
had increasetteatment efficacypverplacebcandwerewell toleratecP126 In ametaanalysis of RCT
children with norROCD anxiety (6 studies: 4 SSRIs, 2 SNRIs) the risk difference of treatment efficacy
was 37per 100(95% Clt 23-52) and 20 per 100 (95% QlI3-27)in children with OCD higher than in
children withmajor depressive disorder (1113).1 The AACAP practice parameter fpediatric
anxiety, whichwas publishedn 2007following theblack-box warningrecommends SSRIs be prescribed
when moderate/severe symptoms of anxiety are present, if the condition makes it difficult for the child to
participate in psychotherapy, or in cases of partial treatment response with psychotBSRBps/are
often preferred over other medications becdleg are generally wetblerated, have a mild side effect
profile compared to other treatmenti® not have the concern for dependency compared to
benzodiazepines, and there is little or no clinical trial evidence to support the use of other medications t
treat anxiety in childref?1>67° Most of the medications lack evidence because no trials have been done

in a pediatric anxiety population.



The ron-SSRI medications that can be prsed for anxiety are listed inable3.1 Appendix 1
contans specific details othe evidence and reasoning behihe inclusion okachpharmacotheragp(ex.
nonSSRI antidepressants, benzodiazepihaspironeanticonvulsants, antipsychotjdsydroxyzing.

2.3.2 It is unknown what proportion of childr eninitiating pharmacotherapy for anxiety
initiate on SSRIs. To date no SSRI has beapprovediy the US Food and Drug Administration (FDA)
to treat norOCD anxiety in childred? possibly resulting in treatment ambiguity as the first line
pharmacotherapy for pediatric anxietynot FDA approved fonon-OCD anxietyin children.There is
evidence that some SNRhtidepresantsare effective in treating pediatric anxietyd duloxetine, a
SNRI, was recently approved for pediatric generalized anxiety disOrtemwever, SNRIs are not
recommendedsfirst-line antianxietymedication There is limitedevidence for the lonterm efficacy
and safety of pharmacotherapy for children with anxagigthere areeoncernoverthe potential harms
of routine pharmacological treatméat?73Trial results for pharmacotherapies in adults with anxiedy
not be equivalent to children, as evidence has suggested a difference between childreltsandtedu
absorption, distribution, metabolism, and safety of some medicdfiéns.

Additionally, as ofOctober2004SSRIscarry a blackoox warning for an increased risk in
suicidality in children(<18years) a potentially lethasideeffect’* This decision was based on a meta
analysis of RCTs in children that found children randomized to antidepressants had twice the rate of
suicidal ideation and behavior when compared to plac¢éBd’ Through 2006 there were 6 placebo
controlled RCTs with newer antidepressants in children (<19 years) wit®@&nanxiety; suicide
ideation or suicide attempt/preparatory actions in the group treated withpaesisents (6/573) vs.
placebo (1/582) resulted in a risk difference ofQlt¢ 2) per 100 childreft.Becausef the blackbox
warning, norantidepressant medications maygoeferredoy caregivers or providesghen prescribing
pharmacotherapfor pediatric anxietyThis was highlightedn a charreview of childreroffered a trial
of antidepressantthe percentagef caregivers refusing antidepressant treatmeahildren(4-12 years)
with anxietywas8% (n=5) prior to the blackox warningandincreased to 33%n=17)after the black

box warning higher than the change in refusal éildren with depressiori{% to 25%)There were



also high changes in refusal fader children(13-17 years) with anxity (14% to 44%) and with
depressiorf4% to 25%)following the blackbox warning "

There is evidence that children @mmmonlytreated with antidepressants and other psychotropics
for anxiety and othemental illnessesAmong children 619 years who filled an antidepressant
prescription in 201049% had an anxiety diagngstthe percentage of antipsychotiedication
prescriptions at outpatient psychiatrist vigliased omostly adults irthe National Ambulatory Medical
Care SurveyNAMCYS) for anxiety disorders doubled from 192899 (11%)o 20042007 (21%0)%° the
prevalence of antidepressant use from 22070 was % of commercially insured chitdn and % of
children insured under Medicafdlin Medicaid 9% ofenrolled children (6.7 yearsyeceiving
antipsychotics had an anxiety or depressiagnosis? Prior studiesave shown that, following concerns
of the risk of suicidality associated wiintidepessant&nd the subsequent blabkx warning
antidepressant use decreased in y&tithAim 1 determine which pharmacotherapiemre prescribed to
treatment naivehildren Children as young as 3 years old are included in the study as anxiety symptoms
present early in childhod¥*and prior literature has shown that young, preschool aged children
receive psychotropic medications for mental illne$%&sThere is limited exdence for the longerm
efficacy and safety of pharmacotherapy for children with anxi€t{? Therefore, it is unclear how long
children remain on these medicationsen used in standard care.

Summary:SSRIs are effectvin treating pediatric anxietgnd are considered thecommended

first-line treatmentlt is unknown how often other pharmacotherapies are asdle initial

treatment inpediatric anxiety.
2.4 SSRIADHERENCE AND PARENT ADHERENCE AS A PREDICTOR
2.4.1 Adherence to SSRIs irchildren with anxiety is unclear. Adherence can be defined as
the process by which patients take medications as presétibatidepressant neadherencés common
among childreft-??andamongadults with anxiety disordef$° Sertralineadherence in CAMS was
basedntheextra pills returnedluring visits sertralineadherence amagnpatients without missing

adherence data waser 9% at 12 week<? However, adherence in RCTsuisually much higher than

10



the generapopulation® This is likely due to the selection of participants (e.g., able to consent and
willing to be randomized) and effort research investigators put into sample maintenance that is not part of
real world clinical careOur observatioal studyis able to examin8SRI adherence ingeneral
populationof children.

In somescenariosnedication discontinuatiomay be appropriate (i.e. medicatigrineffective,
side effects)However,it is important tcoptimize adherence early in treatment to determine if SSRIs are
effective ando maintain adherendéthe childresponddo treatmentWhen poor adherence is the reason
for lack of medication effectivene§sonresponse)poor adherence will likely remamproblem with the
new medicatiorf® Given that recommendations suggest thatdhild does not respond to SSRI treatment
it is recommended the provider try another SSRI algefure switching to another medication cl&ss
adherence is important to evaluatethe cause for SSRI nosponsdefore dose alteratiorasd
changing medications

2.4.2 A variety of factorsinfluence adherenceand parentsplay an important role in child
adherence?® In addition to medication related factors that may affect adherence, there are also factors
related to the patiensuch as remembering to takenadication each day or whetheryhalue the
medication, and thie are factors related to the larger healthcare system, swcpagment or pharmacy
acces$>%In child adherencehere is an additional factor relatedo@rents and caregiveiss stated by
Osterberg and Bl aschke, A Ac hnitesvirnegg ufiurlels andohte roennl cye
cooperation but also a devot ed, ®Bspedallyifesyomngt , and a
childrenwhenparentsare responsible fatoingt h e  cphychbti@icanedication and have
responsibility formonitoring medication adhered, benefits, and side effetfarent behaviors and
views have been shown to influerad@ld adherenceni Australialackof parentainvolvement in
medication routines andonitoring was associated with poor psychotropic adherence in children
(n=84).% There was higher aéhence in children with ADHD (n=33yhen theyhad parents reporting

higher perceived psychosocial benefits of the medic&tibnchildren with ADHD in Sweden (n=79),
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negative parentviewsorismul ant medi cati on was related to the
medication:®

2.4.3 Parent adherencemay serveas a predictorfor child SSRI adherence It remains a
research priorityo identifyways to assist pats in adhering to medicatiofi€® In adults with
depression, past medication adherence tepsychiatric chronic medications predicted future
antidepressant adhereni€egdemonstratinghe consistat influence ofadherenceelated behavioracross
medication classe®arent adherence may also be associatedwitre i r chi | dés medi cati o
Determining if parent prior adherence is predictive of child adherence could help target intervention
effortsbeforeSSRI initiationand during SSRI treatmertitelp the provider determine an appropriate
treatment plajpand encourage conversatiamsa f a rbarriens toesiherence

Summary:SSRladherenceén pediatric anxetyhas not been well describedd parent adherence
may represent a way to pretlfuture child SSRI adherence

2.5 SERIOUS EVENTS IN PEDIATRIC ANXIETY

2.5.1 The burden of serious events childremewly diagnosed withanxiety is unknown
Serious eventmclude hospitalizations and events thed life threatening or incapacitatitgAdults with
anxiety disorders havgigh rates of health care service {$&21% butfindings are less definitive for
children as ther have been few studies conducted in that popul@tiBwventsevaluated includ&eated
sel-harm events, mental health rethteospitalizations, and emergency room (ER) visits. Thesats
place a significant burden on the patient, caregivers, and the healthcare!8y/Sférheincidenceof
these events in children with newdiagnosed anxiety is unknovamdwhetherthe incidencevariesby
ageand by cemorbid depressiarmhere are few longitudinatigdies describing the risk following a new
diagnosisa time especially useful to inforthe patient and caregiver.

2.5.2 Mental health related hospitalizations In 2011 the rate of mental health related inpatient
hospitalizations in children was 26/10,000 (37% admitted through the ER) with anxiety disorders

accounting for 2.7% of thipatient hospitalization$® The mean cost of each mahhealth related
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hospitalization in children was $5,805 with a mean length of stay of 728aental health related
hospitalizations occurred in 7% bfedicaid enrolled children with a mental health diagn&$is

2.5.3 Treated selfharm events. In 2010, suicide was thé"4eading cause of death in children
5-14 years (n=274 deaths) and tffel&ading cause of death in children-24 years (n=4,600 deaths)
based on death certificate data published by the National Center for Health St&tiSticside attempts
are associated with future death by suicglécide risk in adults following seffoisoning was strikingly
increased relative to persons without a prior-peléoning episode (hazard ratio=4®)Suicide attempts
and suicide ideatiaare common. In the 2011 Youth Risk Behavior Survey of students in grddes 9
16% reported thelgad seriously considered suicide, which was down from 19% in 2001, and 8% reported
they had attempted suicide one or more times during the priof®yétn a 719 year followup study of
a small sample of children (n=66) treated with CBT for anxiety, 9% had made at least 1 suicide attempt
and 27% reported experiencing suicidal ideatimgtment responders were less likelyeport lifetime
suicide ideation than nemesponders!? A review of the literature by Hill et al. on the relationship
betwea anxiety disorders and suicide related behawiorgludedii | t i s c¢cl ear that anxi
marker for suicideelated behaviors in children and adolescents. Even so, there is not yet sufficient
evidence to confirm anxiety as a causal risk factosfiicider e | at ed behavi o¥s in thi:
While the causal association between anxiety and suicide may not be clear, children with anxiety are
often at an increased kis

2.5.4 Emergency room visitsIn 2012, 18% of children had an ER vi%itand in 2011, 10.5%
of treatandrelease R visits for mental health conditions in children were due to anxiety disofdéns.
the US from 2002011, there were an estimated 1,498 annual ER visits due to an adverse event from
antidepressants in childrerlQ years and 83D in children 1118 years** Injury (including adverse
effects) was the reason for 21% of ER visits for children (<18 years) fromZ0@®in the US!!
Anxiety disorders have been found to be predictive of unintentional burns, poisonings, and head

injuries 1°” events that often result in an ER visit. Patients (16+ years) in Denmark with PTSD had a
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higherbaseline prevalenad traumatic events, including accidents and injuries from external causes, than
did members of the comparison cohdtt.

Summary:The burden oéventgtreated sebharm events, mental health related hitajzations,

and ER visitsjollowing a newanxietydisorder diagnosis has not been characterirechildren
2.6. DATASOURCE

To addressthe study aims, weutilized a secondary datasourc¢hat provided adequate

sample sizelongitudinal data, a general populationand parent linkage The aims all center on
having a general population of children to see how medications are prescribed and utilized in standard
care.Aim 1 examinedhow antiranxiety medications are prescribacthildrenas it is unclear how often
medication treatment recommendations are followéith 2assessemdherence patterns in children
initiating SSRItreatmentThe ability tolink parents with childrem Aim 2 and collect parent adherence
detailswas another majo benefit ofthe datasourc&he large sample size of the datasource allows for
stratificationof resultsby anxiety disorder and other clinically relevant characteriaticsallows
incidence estimates for events with a low event fidte.datasourcalsoprovides longitudinalfollow-up
to evaluatamedication adherence andentsThe datasource has been previously used to evaluate
healthcare utilization, antidepressant and psychotropic use, medication adherence;ramthselated

behaviors in adultand children16124
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CHAPTER 3: TREATING PEDIATRIC ANXIETY: INITIAL USE OF SSRIS AND OTHER
ANTI -ANXIETY PRESCRIPTION MEDICATIONS AND PSYCHOTHERAP Y UTILIZATION *

3.L INTRODUCTION

Anxiety disorders are one of the most common mental illnesses in children in the United States
(US) P with lifetime prevalence of pediatric anxiety around2[®62 Children with anxiety have an
increased risk of developing additional anxiety disorders, depression, and substance abuse and experience
academic impairments:31-37-3pediatric anxiety disorders are likely to occur in association with somatic
symptoms, including headaches, nausea, and trouble sl€é&pirzP10, anxiety disorders were the fifth
leading contributor to years lived with disability in the ¥8emonstrating the sustained impact of
unmanaged anxiety. Early diagnosis and treatment of anxiety can reduce the negative impact and
persistence of anxiety into young adulthood and beyand is essential to manage symptoms and
improve quality of life!!

The American Academy of Child and Adolescent Psychiatry (AACAP) practice parameters
recommend psychotherapy as the fiiis¢ treatment for anxiety of mild severit§>'2AACAP
recommends pharmacologicegatment when moderate to severe symptoms or comorbid psychiatric
disorders are present, or when children are unable/unwilling to participate in or have a partial response to
psychotherapy#>12While there are a variety of pharmacological approaches to treat anxiety, selectiv
serotonin reuptake inhibitors (SSRIs) are considered thdifiespharmacotherapy for pediatric
anxiety>**1?»>Randomized controlled trials (R&) showed efficacy of SSRIs over placebo in children
with anxiety!®12SSRIs are generally well tolerated and have a mild side effect profile compared to othe
drugs, and there is minimal empirical evidence to support use of other medications to treat pediatric
anxiety>1245125127.128jgwever, since 2004, antidepressants, including SSRIs, carry alduiaekarning

for an increasedsk of suicidality in childreff and, while select SSRIs are approved by the US Food and

1 Parts of this chapter were accepted to appear as an article in the Journal of Clinical Psychiatry
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Drug Administration (FDA) to treat obsessigempulsivedisorder (OCD), SSRIs are not approved for
pediatric norOCD anxiety. These factors may lead caregivers or providers to pref&Sin
medications for children beginning pharmacotherapy for anxiety.

Evidence on longerm efficacy and safety of ardinxiey medications for children is limited,
raising concern over the potential harms of routine pharmacological anxiety tregtmM&he 2007
AACAP guidelines caution that while RCTs have established the safety and efficacy 4€ehdBSRI
treatment for pediatric anxiety, the benefits and risks of-teng SSRI use have not been studi®dst
trial follow-up data have provided importavidence of continued SSRI response up to 36 Wééks.
Benzodiazepinespather common antinxiety medication, are usually recommended for only dbant
treatment given dependency concéefns.

Psychotherapys a recommendepart of treatmentor pediatric anxiety*® However, in the US
there is an increasing trend for mental illness tadmeéd with medication alone, rather than
psychotherapy alone or the combination of psychotherapy and medi¢diather, adequate treatment
is often not received farhildrenwith anxiety including underutilization @gnitive behavioral therapy
(CBT).*’

There is little understandirgf how often SSRIs and other pharmacotherapies are used and their
duration of use when treatimgdiatric anxietyand how ofterpsychotherapy is used surrounding
medication initiationUnderstanding treatment utilization can detail what, if any, changes in clinical
practice are needed to improve treatment for pediatric anxiety. Therefore, this study sought to estimate the
initial medication class received by children diagnosed with anxiety beginningraigty medication,
determine whether this varied across the study period and by patient characteristics, estimate treatment
continuation of the initial antainxiety medicationard describgsychotherapy utilizatiom the months

before and afteainttanxiety medication initiation.
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3.2METHODS

Weused Truverleal t h Anal yticsd6 Mar ket Scan Commer ci al
containing individuals covered by employsggonsoed private health insurance across the with over
representation of large employevge utilized data from enrollment files, inpatient and outpatient
services, and outpatient drug claims for reimbursed, dispensed prescriptiermitpatient drug claisn
contains records on mail and retail reimbursed, dispensed prescriptions; providing the days covered by the
prescription, number of units dispensed, the National Drug Code (NDC) Classifieatbtine
therapeutic clas$*2The NDC, a system of classification by the FDA, provides specific details of the
dispensed medication including the brand n&the.

We included childrei3-17 years with an anxiety diagnosis who initiated anamtiety
medication between 2004 and 2014. An anxiety diagnosis was defined as an inpatient or outpatient ICD
9-CM code (293.84, 300.6300.3x, 309.21, 309.81, 313.23). These codes roughly coraksptime
Diagnostic and Statistical Manual of Mental Disorders, DS hhxiety disordeféand additionally post
traumatic stress disorder (PTSD) and OCD were included, as they share similar treatment
recommendations and were previously clésgifinder anxiety disordet¥

To identify initiators of antanxiety mediations we selected the initial afatinxiety prescription
based on records of dispensed prescriptions, defined as having-aoxagtyprescription in the prior
year(Figure 3.1) Children were required to have continuous insurance enrollment with ptestand
mental health services coverage the year before medication initiation. We defirauixaetij
medications as medications with trial evidence of effectiveness in treating anxiety in adult or pediatric
populations and also medications suggestgubtemntial effective treatments for anxiety (TaBlg,
grouped intanedication classesj’ 12813413 detailed reasoninfpr theinclusion ofeach medicatiois
provided in Appendix 1.Childrencould have initiated antinxiety pharmacotherapy with two medication
classes (e.g. SSRI+benzodiazepine); children initiating vidtblasses werexcluded (0.3%)As these
therapies have multiple indications, we requi@etanxiety diagnosis within 30 gla prior to or on the

date of the initial antanxietyprescription (Supplementary eFigure When evaluating psychotherapy

17



utilization we also required continuous insurance enroliment with mental health services coverage in the 3
months after medicatianitiation.

Each initial antianxiety prescription was grouped into one of twelve medication classes but
children were also broadly classified as initiatingsSRI with no other aninxiety medication (SSRI
alone), 2)SSRI+another antanxiety medicatio, and 3non-SSRI antianxiety medication. These
mutually exclusive categories represented three treatment strategies.

Following initiation, treatment length per initial medication class was evaluated. A child was
considered to have discontinued treatnierthat medication class when there was no record of a
di spensed prescription 30 days after the previous
within a medication class was regarded as continuing that medication class. The primary rf@gasures
treatment continuation were fefilling a prescription in the initial medication class before
discontinuation and 2emainingon treatment for 6 months.

We examined psychotheraphaims(CPT codes in Appendi) billed through insurance in
inpatient or outpatient medical settings in the three months before and in the three months after a child
initiated an antanxiety medication. Children with at least 2 recorded psychothetajmysin that three
month periordwee consi dered psychotherapy Ausers. o

Patient characteristics were collected in the year prior to and on the date of medication initiation
to describe the study cohort and identify factors associated with initial medication choice. Characteristics
includedage, sex, anxiety diagnosis details, anxietated symptoms, psychiatric-caorbidities, non
psychiatric cemorbidities, healthcare utilization, region, and year of medication initidkioe.anxiety
diagnosis most prior to or on the date of @mtkiety medication initiation (index diagnosis) was grouped
into mutually exclusive categories. Patients with an unspecified and a specific anxiety diagnosis were
assigned to the specific diagnosis; patieént sThweith
provider type of the index diagnosis was categorized as psychiatry, family practice, pediatrics,
psychologist/therapist, all other types, and unknown/multiple providers. For common psychiatric co

morbidities (depression, adjustmealigorder, attembn-deficit/hyperactivity disorder [ADHD]) we created
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indicators for a recent diagnosis (within 30 days) or only a prior diagnosB6Edays prior). Any recent
psychiatric diagnosis watefined as an ICE-CM code=29€319 (excluding anxiety diagnoses)
Appendix 5contains detailed definitiorfer the includedcovariates.

3.2.1 Statistical analyses

We determined the number and proportion of children initiating eaclaaxigty medication
class overall and stratified by anxiety disorder and by yeimit@ftion and age. As the proportion of
children diagnosed with emorbid depression and ¢oorbid ADHD increased across the study period,
trends identified were examined in children without depression and without Adidised
multivariable Poisson regssion with robust varianasstimationto estimate fully adjusted risk ratios
(RR) with 95% confidence intervals (CI) to identify factors independently associated with initiating 1)
SSRI+another antinxiety medication vs. SSRI alone,@nSSRI antianxigy medication vs. SSRI
alone, and 3pSRI+another antinxiety medication vs. ne8SRI antianxiety medicationWe used
KaplanMeier (KM) estimator to examine treatment continuation for each initial medication class up to 2
years, with censoring at insu@ndisenroliment and end of data (12/31/2014). The proportion of children
refilling their initial medication class was evaluated in children WiA days of insurance enrollment
after medication initiation. In an exploratory analysis, we estimated tipenpian of children initiating
with a nonSSRI antianxiety medication who subsequently filled an SSRI prescription within three
months This was restricted tehildren withO 3nonths of insurance enroliment.

Additional sensitivity analyses were comglét Given the multiple indications for aatnxiety
medications, we examined the proportion of children initiating each medication class in restricted cohorts:
1) children initiating antianxiety medication the same day as an anxiety diagnosis ahidd®) e n  wi t h 02
anxiety diagnoses and no recenngorbid psychiatric diagnosis. We considered an interaction term
between anxiety disorder and provider type in our multivariable model. When examining treatment
continuation, analyses were repeated usingridb0-day grace periods to define discontinuation and

stratified by 1 vs. 02 prior anxiety diagnoses.
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Based on recorded psychotherapy clawesestimatedhe proportion of children who were
psychotherapy users before and afivedication initiation. Among children whid not have
psychotherapyglaimsbefore medication initiation, we estimated hoadpsychotherapglaimsafter
medication initiation by the provider specialty recording the anxiety diagnosis most prioramxéety
medication initiation This was furthestratified byyear of medication initiation andternally
standardized by age growgex, and regiarin asensitivity analysis, wexamined psychotheragjaims
in children without ay co-morbid psychiatric dignosis in therior year.

3.3 RESULTS

We identified 84,500 children with diagnoses for anxiety who initiatedaamxiiety
pharmacotherapy. The cohort had more girls (58%), few children agg@a&s (2%), with the majority
14-17 years (58%), and 50% had index anxiety diagnosis of unspecifietiaty (Table 3.2
Approximately 24% were diagnosed with anxiety by a psychiatrist and 25% by a pediatriciage ity
percent of children had an anxiety diagnosis on the day of medication initrasalting in a median
number of days between the index anxiety diagnosis anduaxigty medication initiation of O
(interquartile rangelQR=0-3).

Overall, 63% of children initiated with an SSRI alone and an additional 7% initiated an
SSRI+another aninxiety medication (Table.3). Benzodiazepines were the most commonly used non
SSRI medication (8%=benzodiazepine alone, 3%=SSRI+benzodiazepine), with the majority of use in
children 1417 years. Eighpercent initiated with a neBSRI antidepressant andgmall proportion
initiated with an atypical antipsychotic, hydroxyzine, or clonidine/guanfacine. In sensitivity analyses with
restricted cohorts, there was a slightly higher use of SSRIs alone, but overall findings were consistent
(Table 33).

Across thestudy period initiation with an SSRI remained fairly stable in childr&8 $ears but
increased in children 147 years (208=55%, 2014=66%igure3.2). The proportion of children 117
years initiatingwith a benzodiazepine decreased across the straydn(2004=20%, 2014=10%) and

approached the low levels of use wupger childrenKigure3.3). This trend remained in children
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without a recent canorbid depression diagnosis. While few childreh Bears with anxiety initiated an
antranxiety medicatio (n=1,449), the proportion that did so on guanfacine or clonidine increased, from
11% in 2007 to 18% in 2009 and further to 2B922014. The increase remained but stabilized
(2007=10%, 2009=15%, 2014=18%) whestrieted to children without a emorbid ADHD diagnosis.

The initial medication prescribed varied by anxiety disorder (Figde Children with OCD
(77%) and selective mutism (78%) were most likely to initiate with an SSRI alone and children with
panic disorder (46%), other/specific phobia (46&6)] PTSD (48%) were least likely. In children with
panic disorder 24% initiated with a benzodiazepine alone and 8% with an SSRI+benzodiazepine (full
cohort=8% and 3%, respectively). In children with PTSD, 9% initiated with an atypical antipsychotic
alone(19%, n=66 in those with a recentowrbid conduct or oppositional defiant disorder diagnosis vs.
8%, n=268 without this diagnosis) and 5% with an SSRI+atypical antipsychotic (full cohort=3% and 1%,
respectively).

The initial antianxiety medication atsvaried by age, provider type,-aworbid psychiatric
diagnoses, and other patient factors (T&® Children with a recent depressidiagnosis were less
likely (RR:0.57, 95%CI:0.55-0.59) and children with a recent Al diagnosis were more likely
(RR:1.53, 95%CI:1.481.59) to initiate a no#$SRI medication than SSRI alone. Childreh3years
were less likely to initiate with an SSRI+another @mixiety medication vs. SSRI alone, as were children
diagnosed wth anxiety by a pediatrician R0.53, 95%CI1:0.48-0.59) compared to a psychiatrist.
Inferences were limited for the interaction between anxiety disorder and provider type given sample size.
However, the primary variation was with social phobia where family practice providers were more likely
to prescribe an SSRI+another aatixiety medication and panic disorder where pediatrics and family
practice more likely to prescribe a n8%RI than psychiatry.

SSRI prescriptions were most likely to be refilled (81%), followed by atypical antipsychotics
(71%) and bupropion (69%) (Taldet). Over half (586) of children initiating with an SSRI continued
SSRI treatment fo8 months, 34% for 1 year, and%or 2 yearsBenzodiazepine and hydroxyzine

initiators were least likely to refill (25% and 19%, respectively) @mdinue treatment for 6 months (5%
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and 3%, respectively)Children initiating a benzodiazepine or hydroxyzine were more likely to reaeive

shorter days supply: 54% of initial benzodiazepine prescriptions and 42% of hydroxyzine prescriptions
weref or 010 days compared with only 6% of initial S
observed similar patterns when varying the graaéod to define treatment continuation and when

strat i fpiioeamhxiety giag@bResvith higher continuation in childrentwin  O2 dTabhlgnoses (
3.4 and35).

Eighteen percent (n=4,121) of children initiating with a4&8RI| antianxiety medicatio
subsequently filled an SSRI prescription within 3 months. This varied by medication class including 24%
of benzodiazepine initiators and 20% of atypical antipsychotic initiators later filling Rh@B&scription
(Table3.6).

Of the 75,024 childrewith 3 months of followup, 50% (n=37,480) had at least one
psychotherapyglaimin the yearprior to medicationnitiation. A third (35%, n=26,085) of children were
psychotherapy users before initiating an-amtkiety medicatiori2+ claimsin prior 3 months)with a
median of 4 psychotheragjaims(IQR=3-7) during those 3 months. This proportion of children who
were psychotherapy users before -amxiety medication initiation remained relatively stable across the
study period (2002014, range: 3B7%). An alditional 10% of children had just one psychotherapy
claimin the three months before medication initiation. The majority of children who were psychotherapy
users before medication initiation remained psychotherapy users aftansietly medication initition
(80%, n=20,881/26,085).

Among children whalid not havepsychotherapglaimsbefore medication initiation, 30%
(n=14,688/48,939) became psychotherapy users after medication inifraédianclaims=4, IQR=3-6).

An additional 9% of children haahly one recorded psychotherapy claim in the three months after
medication initiationln children diagnosed by a psychiatrist before medication initiation 44% became
psychotherapy users after medication initiation and 21% of children diagnosed by a padigErgire

3.5). Within each providetthere was nincrease in the proportion of children becoming psychotherapy
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users aftemedication initiation from 200tb 2014. Overall 5% of children were psychotherapgers
beforeor after medication initiatiotbased on recorded psychotherapy claims

When restricted to children without any recordednorbid psychiatric diagnosis in the year
before antianxiety medicatiofinitiation (n=32,309, results were fairly consistentith slightly lower
psychotherapy usdwenty-percentwere psychotherapysers before medication star0fa, n=6,%2)
and7% remained psychotherapy users after medication initiaticdhoke without psychotherapy claims
prior to medication star4% became psychotherapy tsafterstarting a medication.
3.4. DISCUSSION

Concordantvith the majority of evidence and recommendations, SSRIs were the most commonly
used firstline antiranxiety medication in children with anxiety diagnoses. By 2007 there was convincing
evidence that SSRIsese effective in treating pediatric anxiety, summarized in a-aeddysis of RCTS
with findings upheld in an updated metaalysis'?® There are appropriate reasons for a child to initiate
with a nonSSRI medication; however, those reasons likely do not account for the third of children who
beganpharmacotherapy witan antianxiety medication with limited evidence of effectiveness, or no trial
evidenceAdditionally, our findingsbased on recorded psychotherapy claBuggest that psychotherapy
utilization can be improved surrounding aatixiety medicton initiation in childrenwith anxiety.

There is evidencdemonstrating efficacy of SNRIs for some anxiety disortfeand duloxetine
was recently approved for pediatric generalized anxiety disér@NRIs are not recommended fitiste
therapy and were rarely used as the initial-ankiety medication in our studBenzodazepines, while
used much less frequently than SSRIs, were the second most commonly used inéialiatyti
medication. Conversely, in US adults with anxiety, where benzodiazepines are approved for several
anxiety disorders, SSRIs and benzodiazepinessae at more comparable frequenéf€$3’While the
proportion of children initiating with an atypical antipsychotic remained low across the study period,
given the potential harms of antipsychotics, they should not be considered-lasfingatment for

anxiety*® Our finding that 18% of ne®SRI initiators filled an SSRI prescription in the following
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months highlights that some children could have avoided being exposettibial side effects from
medications lacking evidence of effectiveness.

In adult guidelines for panic disorder, SSRIs, SNRIs, tricyclic antidepressants, and
benzodiazepines are said to be roughly comparable in effitqmyssibly explaining the higher observed
benzodiazepine use in children with panic disorder. Relatedly, wiRdsSare approved to treat PTSD in
adults?® there is less evidence supporting SSRIs for pediatric PTSD, likely explaining the lower
proportion of children with PTSD initiating with an SSRI aldh&°The variation observed in initial
medication class by emorbid psychiatric diagnoses was expected and potentially apprasiate
medication selection should considermorbidities® Still, 31% of children with no recg comorbid
psychiatric diagnosis initiated with a r@5RI antianxiety medication. Variation in initial medication
class by provider type is likely influenced by familiarity with treatment guidelines and clinical experience
or potentially due to unmea=d differences in anxiety and-oaoorbidity severity between providers

The large increase in the proportion of young children initiatingaantiety pharmacotherapy
with guanfacine or clonidine occurr edicADs8D.Inowi ng t
the US, guanfacine and clonidine use increased from 11% of children receiving any psychotropic
medication in 2009 to 14% in 2011, with the majority of use for AD#he trend we observed with
guanfacine and clonidine could be related to caregiver preferences for selecting treatment with pediatric
FDA approval*! Relatedly, caregivers may prefer initiating a child on a-aatidepressant given the
antidepressant bladhox warning. In a small charéeview of children with anxiety who were offered a
trial of antidepressants, the percentage of caregivers refusidgmessant treatment increased after the
blackbox warning’®

AACAP practice parameters state that prescribers should have a ttwaaleafor prescribing
medication combination¥.In our cohort 7% initiated with an SSRI+another @miiety medication.

Half of those children initiated an SSRI+benzodiazepine, which is sometimes done to achieve rapid
reduction in severe anxiety symptofriEhe practice of concurrent argthxiety medication initiation was

less common in younger children and children diagnosed by a provider outside pgybhtaiccurred
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across provider types, similar to findings from broader psychotropic polypharmacy in cHitddespte
some exceptions, beginning pharmacotherapy with an SSRI+anothanxety medication raises
concern given limited data on psychotropic polypharmacy in regards to effectiveness and possible
increased adverse event burden, especially for treatmenet ctaidrent*3

Pediatric OCD guidelines state that treatment should typically be continued 2aménthghen
gradually withdrawrt?® For norOCD anxiety a medication free period has bemommended in
children who experienced anxiety symptom reduction for a’y&hut there are no formal guidelines on
recommended SSRI treatment lengthln our study just over half of commercially insured children with
anxiety continued SSRI treatment for 6 months. Thissiragar to 6month SSRI estimates in children
with major depressive disorder (46%wh er e gui del ines are more specifi
of continued medicatioft

The previously described gap betweenah®unt of provider contact required by evidebesed
treatments and the amount received in children with art®etyuld influence early medication
discontinuation. Medication discontinuation may be appropriate, including if the child responded to
concurrent cognitive behavioral therapy. Aslsuge cannot discern whether medication was
discontinued due to nonresponse, side effects, or other reasons, and whether a clinician advised
discontinuation. In certain instances the initial @mxiety medication was likely intended for shiatm
use (ie. benzodiazepine and hydroxyzine with short initial days supply values). It is reassuring that the
recommended medication class with the most evidence of efficacy for pediatric anxiety had the highest
continuation and that benzodiazepines were psieaaily for shortterm treatment?

Only a third of children had psychotherapy claims in the months before starting-anxaety
medication. In Medicaid enrolled children age@®years aly half received a psychosocial service in
the three months before antipsychotic initiation, demonstrating that psychotherapy and behavioral
interventions are not consistently used as alfinsttreatmenbption4®In many areas the need for
gualified practitioners to deliver quality, evideAzased psychotherapy, often makes medication the

default treatmenit’13%14¢For pediatric anxiety specifically, the benefits of treating children with an SSRI
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and CBT compared to an SSRI aloneéhbeen describeld highlighting the public health importance of
having access to psychotherapy. The advent of online and electronic sources gttétamy increase
access to psychotherapy for children unable to access traditionallzfied facdo-face therapy.
Additionally, therapy délered in primary care settings such as brief behavioral therapy for pediatric
anxiety and depression may provide another means to increase’&téss.

Around 44% of children with severe mental health impairment receive outpatient mental health
service&’ and 326 of children with anxiety report receiving treatment, 9% treated with mediéation.
These estimates highlight that our findings apply to a subset of children with anxilggrctvho were
diagnosed and initiated an aatixiety pharmacotherapy. With our additional requirements of continuous
private insurance coverage, our results are likely not generalizable to all US children. Given prior reports
of treatment differences bgsurance typé3?future research could explore whether the initial
prescription antanxiety medication diffies in children covered by Medicaid.

Almost half of children in our population had an unspecified anxiety diagnosis given most prior
to, or on, the data of ardinxiety medication initiation. The use of unspecified anxiety diagnoses has
increased, risingdm 45% (1992002) to 58% (200-2010) of all anxiety diagnoses in ambulatory
settingst>® Children classified as having an unspecified anxiety diagndsistprmedication initiation
likely include children with a sxific anxiety disorder whavere not evaluated dhe diagnosisvasnot
recorded, resulting in misclassification. However, in some cases, children with an unspecified anxiety
diagnosis mayepresent those witsubthreshold anxiety that doe®t meet the criteria for a specific
anxiety disorder. These factors limit our ability to interpret the associations between unspecified anxiety
and treatment choice.

Additional limitations should be csitdered. While we aimed to describe artkiety medication
utilization in children with anxiety, including children with-aaorbid conditions, we cannot be certain
that medications were initiated to treat anxiety. It is possible that when an anxietysiBagas recorded
on the same day as medication initiation the two events were unrelated. Additionally, little is known about

the validity of ICD9-CM anxiety diagnostic codes for children in administrative data anddCades

26



for anxiety disorders do nperfectly correspond with DSM diagnoses. Selected symptoms that may

guide antianxiety medication selection are not available in our datasource. The study design excluded
children with baseline antinxiety medication use and, given the multiple indicegtiof these

medications, we thereby excluded children with an array of previously treated conditions. We do not have
information on if and when dispensed medications were taken, including if medications filled the same
day were taken concurrently, and wiatadequate dosing was achieved. Additionally, we lack details on
whether antanxiety medications were intended for sktertm or prn (asieeded) use. Treatment length
estimates rely on correct days supply values for dispensed prescriptions. The dafastiarinformation

on prescriptions provided-nospital or obtained outside insurance (i.e. paigbbyiocket, free samples),
possibly resulting in misclassification of aatxiety medication initiation or continuation.

Regarding psychotherapjilization, we are only able to evaluate psychotherapy that is billed
through insurance claims and cannot identify therapy obtained outside of insurance; therefore, we may
underestimate the use of psychotherapy. We may also be more likely to undergstyclageherapy use
in children diagnosed with anxiety outside mental health provitlef€99, an estimated 34% of
outpatient psychotherapy visits for anxiety disorders were reported to {paseff* In 20052006, 72%
of psychiatrists accepted private acapitated insurance, which decreased to 55% in-20091%°
However, it is unclear how often psychotherapy is paid foiobpbcket and not entered through
insurance in privately insured children with anxiety. The varying patterns of psychotherapy claims
surrounding medication initiationbserved in our study may all be appropriate depending on the clinical
situation; we cannot know whether a child would have benefited from using psychotherapy prior to or
after antianxiety medication initiatiorRelatedly, we sought to describe psychabgrutilization and did
not attempt to account for differences in anxiety severity and psychiatnodudities, which likely
influence the provider type seen and psychotherapy use.

While the majority of children with anxiety initiated aiatixiety pharracotherapy with an SSRI,
as recommended by current guidelines, a third of children initiated with-83Rhantianxiety

medication and a notable proportion of children initiated with tweamtiety medication classes. By
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describing the initial antanxety pharmacotherapgnd psychtherapy claims surroundingedication
initiation in children with anxiety, our studyrovides insight into existing practices asah informfuture

research andfforts to better tailotreatment fopediatric anxiety.
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Table 3.1. Anti-anxiety medications included grouped by medication class

Medication class Generic names included

Selective serotonin Citalopram, escitalopram, fluvoxamine, fluoxetine, paroxetine, sertralir
reuptake inhibitors vilazodone

Serotonin Desvenlafaxine, duloxetine, levomilnacipran, milnacipran, venlafaxine
norepinephrine reuptaki

inhibitors

Tricyclic Amitriptyline, clomipramine, desipramine, doxepin, imipramine,
antidepressants maprotiline, nortriptyline, protriptyline, trimigmine, amoxapine*
Bupropion -

Other antidepressants Atomoxetine, isocarboxazid, mirtazapine, nefazodone, phenelzine,
selegiline transdermal, tranylcypromine, trazodone, vortioxetine

Benzodiazepines Alprazolam, chlordiazepoxide, clobazam, clonazepdonazepate,
diazepam, halazepam, lorazepam, oxazepam, prazepam

Buspirone -

Anticonvulsants Carbamazepine, gabapentin, lamotrigine, levetiracetam, pregabalin,
tiagabine, topiramatealporic acid

Atypical antipsychotics Aripiprazole, lurasidone, olangme, quetiapine, risperidone, ziprasidone

Hydroxyzine -

Betablockers Acebutolol, atenolol, atenolol/chlorthalidone, bendroflumethiazide/nad
betaxolol, bisoprolol fumarate, carteolol, carvedilol, esmolol, metoprolc
succinate, metoprolol tartrate, propranolol, timolol maleate, nadolol,
nebivolol, penbutolol sulfate, pilolol, sotalol

Other Clonidine, Dcycloserine, guanfacine, memantine, prazosin, riluzole

*Dibenzoxazepinederivative tricyclic antidepressant
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Table3.2. Patientcharacteristics of children initiating arathxiety medication and factors associated BRI initiatior?

0€

Children Initial anti-anxiety treatment group
Imzstt;_ng SSRI +another antanxiety Non-SSRI antianxiety SSRI + another
anxiety SSRI alone medication (N=5,863) medication (N=25,628) antianxiety
e = o ssridone "5
' No. (%) No. (%) Multivariable No. (%) MU|tIV8.I;)Iab|e Multivariable RR
No. (%) RR (95% Cl) R (e El) (95% Cl)
Female 49,255 (58) 31,688 (60) 3,771 (64) REF 13,796 (54) REF REF
Male 35,245 (42) 21,321 (40) 2,092 (36) 1.0(0.91.0) 11,832(46) 1.1 (1.:1.1) 0.9 (0.80.9)
Age, median (IQR) 14 (11, 16) 14 (11,16) 15(13,16) 14 (10, 16)
3-5 years 1,449 (2) 696 (1) 25(<1) 0.4(0.2-0.5) 728(3) 1.4 (1.31.5) 0.2 (0.20.3)
6-9 years 12,377 (15) 7,782 (15) 332(6) 0.4(0.40.5) 4,263(17) 1.0 (1.01.1) 0.5 (0.40.5)
10-13 years 21,997 (26) 14,525 (27) 1,269(22) 0.8(0.7-0.8)  6,203(24) 0.9 (0.91.0) 0.9 (0.80.9)
14-17 years 48,677 (58) 30,006 (57) 4,237(72) REF 14,434(56) REF REF
Anxiety disorder, index diagnosis
Unspecified 42,652 (50) 26,037 (49) 2,417(41) REF 14,198(55) REF REF
Generalized anxiety disorder 20,508 (24) 13,812 (26) 1,417(24) 1.1(1.01.2) 5,279(21) 0.8 (0.80.8) 1.4 (1.31.5)
OCD 6,194 (7) 4,773 (9) 353(6) 0.9(0.81.0) 1,068(4) 0.5 (0.50.6) 1.8 (17-2.0)
Panicdisorder 4,294 (5) 1,967 (4) 507(9) 2.0(1.92.2) 1,820(7) 1.3(1.31.4) 1.3 (1.21.4)
PTSD 3,531 (4) 1,683 (3) 492(8) 1.5(1.41.7) 1,356(5) 1.2 (1.31.2) 1.3 (1.21.4)
Social phobia 1,972 (2) 1,465 (3) 156 (3) 1.0 (0.91.2) 351 (1) 0.6 (0.60.7) 1.7 (1.51.9)
Othef 3,530 (4) 1,993 (4) 279 (5) 1.6(1.41.7) 1,258 (5) 1.1(1.61.1) 1.3 (1.21.5)
Multiple 1,819 (2) 1,279 (2) 242 (4) 1.6 (1.51.9) 298 (1) 0.6 (0.60.7) 2.1(1.92.3)
Provider type, index anxiety diagnosis
Psychiatry 20,514(24) 14,114 (27) 1,674(29) REF 4,726(18) REF REF
Psychologist; Therapist 10,124 (12) 5,761 (11) 444(8) 0.7(0.7-0.8) 3,919(15) 1.6 (1.61.7) 0.5 (0.40.5)
Family practice 11,136 (13) 7,004 (13) 788(13) 0.9(0.80.9)  3,344(13) 1.0 (1.61.1) 0.9 (0.80.9)
Pediatrics 13,565 (16) 9,574 (18) 502(9) 0.5(0.50.6)  3,489(14) 0.9 (0.80.9) 0.7 (0.70.8)
Other 20,980 (25) 12,109 (23) 1,768(30) 1.0(0.91.0)  7,103(28) 1.3(1.21.3) 0.8 (0.70.8)
Unknown 8,181 (10) 4,447 (8) 687(12) 1.0(0.91.1) 3,047(12) 1.3 (1.31.4) 0.7 (0.70.8)
Anxiety diagnosis details
Index anxiety diagnosis in inpatient 4,313(5) 1,981(4) 938(16) 21(1.92.3 1,394(5) 12 (1.21.2) 1.6 (1.51.7)




T€

setting

Prior anxiety diagnosis
Acute reaction to stress diagnosis
Anxiety-related symptoms, prior 3

month§
Psychiatric cemorbidity details

Depression diagnogis
No recorded diagnosis
Recent diagnosis
Prior diagnosis, no recent diagnosis
Self-harm related behavidr
Adjustment disorder (an¥)
No recorded diagnosis
Recent diagnosis
Prior diagnosis, no recent diagnosis
Attention deficit disorder (ADD/ADHD)
No recorded diagnosis
Recent diagnosis
Prior diagnosis, no recent diagnosis
Disruptive behavior, conduct disorder
Other episodic mood disorder
Sleep disorder
Substance use disorder
Autism spectrum, pervasive
developmental disorder
Developmental delay, learning disability
Bipolar disorder
Eating disorder
Tic
Personality disorder
Schizophrenia

Nonpsychiatric cemorbidities

Allergic rhinitis
Asthma
Fainting, dizziness

27,639(33)
861 (1)

15,688 (19)

62,350 (74)
18,875 (22)
3,275(4)
438 (1)

71,515(85)
6,826(8)
6,159(7)

69,432(82)
10,191(12)
4,877(6)
5,341 (6)
4,073 (5)
3,948(5)
2,785 (3)

2,502 (3)

2,235 (3)
1,479(2)
1,373 (2)
999 (1)
614 (1)
103 (<1)

10,608 (13)
8,423 (10)
4,374 (5)

17,809(34)
474 (1)

8,651 (16)

37,829 (71)
13,163 (25)
2,017(4)
284 (1)

44,232(83)
4,729(9)
4,048(8)

44,959(85)
5,139(10)
2,911(5)
2,876 (5)
2,036 (4)
1,918 (4)
1,308(2)

1,516 (3)

1,287 (2)
466 (1)
994 (2)
493 (1)
320 (1)
28 (<1)

6,452 (12)
4,915 (9)
2,342 (4)

1,454(25)
79(1)

1,248(21)

3,431(59)
2,231(38)
201(3)
69 (1)

4,921(84)
561(10)
381(6)

5,199(89)
428(7)
236(4)
385(7)
455(8)
400(7)
391(7)

96 (2)

76 (1)
164(3)
132(2)
45 (1)
77 (1)

*

681(12)
627(11)
384(7)

0.8(0.80.9)
1.1(0.9-1.3)

1.1(1.1-1.2)

REF
1.1(1.01.2)
0.9(0.81.1)
0.8(0.6-1.0)

REF
1.0(0.9-1.1)
0.9(0.8:0.9)

REF
1.0(0.91.2)
1.1(0.91.2)
1.1(1.01.2)
1.2(1.1-1.3)
1.6(1.51.8)
1.3(1.1-1.9)

0.9(0.7-1.1)

0.8(0.7-1.0)
1.6(1.41.9)
0.9(0.81.1)
1.2(0.91.6)
1.1(0.9-1.4)
1.4(0.82.3)

1.0(0.9-1.1)
1.1(1.01.2)
1.1(1.01.2

8,376(33)
308(1)

5,789(23)

21,090(82)
3,481(14)
1,057(4)
85(<1)

22,362(87)
1,536(6)
1,730(7)

19,274(75)
4,624(18)
1,730(7)
2,080(8)
1,582(6)
1,630(6)
1,086(4)

890(3)

872(3)
849(3)
247(1)
461(2)
217(1)
65(<1)

3,475(14)
2,881(11)
1,648(6)

1.0 (1.61.0)
1.1 (1.61.2)

1.2 (1.21.2)

REF
0.6 (0.60.6)
0.9 (0.91.0)
0.8 (0.60.9)

REF
0.9 (0.90.9)
1.0 (0.91.0)

REF
1.5 (1.51.6)
1.2 (1.31.2)
1.1 (1.31.2)
1.3 (1.21.3)
1.3 (1.31.4)
1.2 (1.21.3)

1.0 (1.01.1)

1.0 (0.91.0)
1.8 (1.71.9)
0.8(0.7-0.8)
1.4 (1.31.5)
1.1 (1.01.2)
1.7 (15-2.0)

1.0 (1.01.1)
1.1 (1.01.1)
1.1(1.1-1.2)

0.8 (0.80.9)
1.0 (0.81.2)
0.9 (0.80.9)

REF
1.9 (1.82.1)
1.0 (0.91.2)
1.1 (0.91.3

REF
1.1 (1.61.2)
0.9 (0.81.0)

REF
0.6 (0.50.7)
0.9 (0.81.0)
0.9 (0.81.0)
0.8 (0.80.9)
1.1 (1.61.2)
1.0(0.9-1.0)

0.8 (0.71.0)

0.8 (0.71.0)
0.6 (0.50.7)
1.1 1.0-1.3)
0.7 (0.61.0)
1.0 (0.91.3)
0.5 (0.30.9)

1.0 (0.91.0)
1.0(0.91.1)
1.0 (0.91.1)




(4

Cardiac disorder

Migraine, chronic headache
Overweight, obesity

Visual disturbance/loss
Convulsions

Urinary incontinence, encopresis, enure:

Diabetes
Epilepsy, recurrent seizers
Hypertension
Cancer, any diagnosis
Injury events
Fracture, dislocation, sprain (nskull)
Head/brain injury, concussion, skull
fracture
Poisoning from drug, biologic
Other injury, burn
Family difficultied
Child trauma, neglett
Healthcare utilization
Preventative, well visit
Outpatient probleroriented visits,
median (IQR)
0-1
2-5
6+
Non-psychiatric inpatient admission
Psychotherapy, recént
No recorded sessions
1-2
3+
Mental health diagnostic/evaluation visit
Medication utilization
Prescriptions by therapeutic group,
median (IQR)
Oorl

2,373 (3)
2,371(3)
1,792 (2)
1,495 (2)
1,123 (1)
1,032 (1)
591 (1)

550 (1)

546 (1)

328 (<1)

12,776 (15)

3,047 (4)
1,211 (1)
17,618 (21)
1,551 (2)
654 (1)

45,235 (54)

4 (2, 6)
15,976 (19)
43,041 (51)
25,483 (30)

1,801 (2)

49,619 (59)
22,520 (27)
12,361 (15)
45,051 (53)

2 (1, 3)
35,031 (41)

1,137 (2)
1,144 (2)
1,067 (2)
806 (2)
451 (1)
599 (1)
356 (1)
205 (<1)
271 (1)
135 (<1)

7,568 (14)

1,728 (3)
713 (1)
10,318 (19)
958 (2)
332 (1)

29,208 (55)

4 (2, 6)
10,107 (19)
27,556 (52)
15,346 (29)

825 (2)

29,980 (57)
14,725 (28)
8,304 (16)
29,917 (56)

2 (1, 3)
22,654 (43)

215(4)
182(3)
145(2)
88(2)
68(1)
40(1)
47 (1)
23(<1)
47 (1)
27 (<1)

980(17)

221(4)
176(3)
1,353(23)
153(3)
106(2)

2,890(49)

3 (2, 6)
1,320(23)
2,849(49)
1,694(29)

158(3)

3,627(62)
1,353(23)
883(15)
3,294(56)

2(1, 4)
2,455(42)

1.2(1.01.3
1.1(1.01.3)
1.0(0.91.2)
1.0(0.81.2)
13(1.01.6)
0.9(0.7-1.2)
1.0(0.7-1.3)
09(0.61.3
1.0(0.81.9)
15 (1.1-2.1)

1.1(1.0-1.1)

0.9(0.81.1)
0.9(0.7-1.0)
1.0(1.0-1.1)
0.9(0.81.1)
1.0(0.81.2)

0.9(0.9-1.0)

REF

0.9(0.9-1.0)
0.9(0.8-1.0)
1.1(1.0-1.3)

REF
0.8(0.80.9)
0.9(0.9-1.0)
1.1(1.0-1.1)

REF

1,021(4)
1,045(4)
580(2)
601(2)
604 (2)
393(2)
188(1)
322(1)
228(1)
166(1)

4,228(16)

1,098(4)
322(1)
5,047(23)
440(2)
216(1)

13,137(51)

4 (2, 6)
4,549(18)
12,636(49)
8,443(33)

818(3)

16,012(62)
6,442(25)
3,174(12)
11,840(46)

2 (1, 4)
9,922(39)

1.2(1.1-1.2)
1.3 (1.21.3)
1.0 (1.01.1)
1.1(1.01.2)
1.2(1.1-1.3)
1.1 (1.61.2)
1.0 (0.91.1)
1.2(1.11.3
1.1(1.01.2
1.2(1.11.3

1.1(1.0-1.1)

1.0 (1.61.1)
0.9 (0.81.0)
1.0 (1.61.1)
1.0 (0.91.0)
1.0 (0.91.1)

1.0 (0.91.0)

REF
0.9 (0.91.0)
0.9 (0.91.0)
1.1 (1.31.2)

REF
0.9 (0.90.9)
0.9 (0.80.9)
0.8 (0.80.8)

REF

0.9 (0.81.0)
0.8 (0.70.9)
0.9 (0.81.1)
0.8 (0.71.0)
0.8 (0.61.0)
0.8 (0.61.1)
1.0 (0.81.2)
0.6 (0.4-0.8)
1.0(0.7-1.2)
0.9 (0.71.3

1.0 (0.91.0)
0.9 (0.81.0)

1.1(0.91.2)
1.0 (0.91.0)
1.0 (0.91.1)
1.0 (0.91.2)

1.0 (1.01.1)

REF
1.0(0.9-1.0)
1.0 (0.91.1)
0.9(0.8-1.0)

REF
1.0 (0.91.0)
1.1 (1.01.2)
1.4 (1.31.4)

REF




€e

2-5 42,639 (50) 26,568 (50) 2,863(49) 1.0(0.91.0) 13,208(52) 1.0 (1.601.0) 1.0 (0.91.1)
6+ 6,830 (8) 3,787 (7) 545(9) 1.1(1.01.2) 2,498(10) 1.0 (1.01.1) 1.0 (0.91.1)
ADHD medication dispensed 11,703 (14) 6,506 (12) 441(8) 0.7(0.6-0.8) 4,756(19) 1.1(1.601.1) 0.7 (0.60.7)
Opioid medication dispensed 10,769 (13) 6,032 (11) 901(15) 1.1(1.01.2) 3,836(15) 1.1(1.61.1) 1.0 (0.91.0)
Region
Northeast 14,682 (17) 9,309 (18) 1,007(17) 0.9(0.91.0) 4,366(17) 1.0 (1.61.0) 0.9(0.9-1.0)
North Central 26,131 (31) 17,345(33) 1,674(29) 0.8(0.80.9) 7,112(28) 0.9 (0.80.9) 0.9(0.9-1.0)
South 27,238 (32) 16,496 (31) 2,019(34) REF 8,723(34) REF REF
West 15,649 (19) 9,331 (18) 1,122(19) 0.9(0.91.0) 5,196(20) 1.1(1.01.1) 0.9 (0.80.9)
Unknown 800 (1) 528 (1) 41(1) 0.8(0.6-1.1) 231(1) 0.9 (0.81.0) 0.8 (0.61.1)
Year of treatment initiation
20042006 7,539 (9) 4,390 (8) 460(8) 1.0(0.91.1) 2,689(10) 1.3(1.21.3) 0.7 (0.70.8)
2007-2009 14,892 (18) 8,968 (17) 1,023(17) 1.1(1.01.2) 4,901(19) 1.2 (1.21.2) 0.9 (0.80.9)
20102012 32,334 (38) 20,213 (38) 2,310(39) 1.1(1.01.1) 9,811(38) 1.1(1.61.1) 1.0 (0.91.0)
20132014 29,735 (35) 19,438 (37) 2,070(35) REF 8,227(32) REF REF

IQR: Interquartile range, REF: Referent category

*Number not displayed due to small sample
aAll variableswere used to calculate multivariable RRsA n y

indicators for psychiatric disorders were used instead
bRecent=030 days before antinxiety medication initiation, prior=3365 days before antinxiety medication initiation

regexitetmpynpsychiatric

di agnosi sbo

wa s

‘Anxiety disorders with <1000 children: othemxiety, separation anxiety, selective mutism, anxiety due to medical condition, agoraphobia, other/specific phobia
dAny diagnostic code for abdominal pain, unspecified chaist, headache, hyperventilation, malaise/fatigue, nausea, palpations, or weight loss in the prior 3
months

€Self-harm event, ICEB-CM=E95GE959

fICD-9-CM codes used to define-toorbidities: acute stress (308.x); adjustment disorder (309.0x, 309.3xx389%9x, 309.22, 309.23, 309.24, 309.28, 309.29,
309.82, 309.83, 309.89); attention deficit disorder (314.0x); autism spectrum, pervasive developmental disorder (229.8)sdider, cyclothymic (296.0x,

296.4x, 296.5%, 296.6x, 296.7x, 296.8x, 3@); Histurbance of conduct, oppositional defiant disorder (312.x, 313.81); depression (296.2x, 296.3x, 300.4x, 309.1x,
311.x); developmental delay, learning disability (315.x, 784.61, V40.0x); eating disorder (307.1x, 307.5x); other epmbdisonde(296.9x); personality

disorder (301.x); schizophrenia (295.x); sleep disorders (327.x, 347.x, 307.4x, 780.5x); substance use disorder (2808,2%804.x, 305.x); tics (307.2x)

9Family difficulties, ICD9-CM=V61.0x, V61.20, V61.23/61.29, V61.4x%, \61.8, V61.9

hChild neglect/trauma, ICID-CM=V15.4x, V61.21, V71.81, 995.5x, 995.:8@5.85, E967.x

Non-psychiatric npatient admissia@excludes inpatients admissions withl@D-9-CM code=296319 as th@rimary or secondary diagnosggparate for

psychiatric hospitalizationsot included due to high correlation with inpatiemdexanxiety diagnosis

INumber of medication therapeutic classes, at least one dispensed prescription per Anatomical Therapeutic Chemical (Ad@paiBgstem therapeutic

subgroup



Table3.3. Initial antianxiety medication class in children with diagnosed anxiety beginninguaxigty
pharmacotherapy

Anxiety diagnosis
Primary analysis: Full same day as initial
cohort antranxiety
prescription
No. % (95% Cl)  No. % (95% CI)  No. % (95% CI)

2+ Anxiety diagnoses,
no recent comorbid
psychiatric diagnosis

SSRI alone 53,009 63% (6263) 32,044 67% (6667) 13,492 67% (6667)
SSRI+anotheant-anxiety 5863 7% (7Z7) 3,664 8% (78) 1147 6% (56)
medicatiofi
SSRI+benzodiazepine 2,528 3% 1,890 4% 652 3%
SSRI+other antidepressant 926 1% 475 1% 113 1%
SSRI+atypical antipsychotic 894 1% 299 1% 104 1%
SSRI+hydroxyzine 761 1% 511 1% 132 1%
Non-SSRI antianxiety medication 25,628 30% (3G31) 12,265 26% (2526) 5,610 28% (2728)
Benzodiazepine 7,125 8% 4,038 8% 1,735 9%
Hydroxyzine 3,244 4% 1,937 4% 750 4%
Other antidepressant 2,987 4% 1,051 2% 658 3%
Other antianxiety 2,967 4% 1,090 2% 519 3%
Atypical antipsychotic 2,264 3% 732 2% 343 2%
Bupropion 1,251 1% 592 1% 211 1%
Buspirone 1,226 1% 876 2% 253 1%
TCA 1,157 1% 497 1% 382 2%
Anticonvulsant 988 1% 289 1% 294 1%
SNRI 761 1% 345 1% 165 1%
Betablocker 705 1% 391 1% 176 1%
NonSSRI + NorRSSRI 953 1% 427 1% 124 1%

84,500 100% 47,973 100% 20,249 100%
At least two anxiety diagnoses in the prior year and no comorbid psychiatric diagnosis in the [3&falayanti
anxiety medication initiation
bPrimary analysis: SSRI+other anxiety (n=355), SSRI+buspirone (n=133), SSRbibeitar (n=110),
SSRI+anticonvulsant (n=83), SSRI+TCA (n=55), SSRipropion (n=17), SSRI+SNRI (not reported due to small
samplé
€98% of prescriptions were clonidine or guanfacine
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Table3.4. The proportion of children refilling their initial ardginxiety medication class and continuing
that medication class for six months

Refilled initial  Continued medication fol

Tl\?;al prescriptiof 6 months
Initial medication class ' % (95% CI) % (95% CI)
SSRI 58,872 81 (8081) 55 (55-56)
Benzodiazepine 10,005 25 (2426) 547
Hydroxyzine 4,165 19 (1820) 3(1-7)
Other antidepressant 4,151 58 (5659) 28(26-31)
Atypical antipsychotic 3,501 71 (6972) 41 (3843
Other antianxiety 3,424 64 (6266) 38(35-40)
Buspirone 1,474 49 (4651) 19(15-23)
Bupropion 1,459 69 (6671) 37 (33-40)
TCA 1,279 55 (5257) 27(23-32)
Anticonvulsant 1,218 64 (61-66) 35(30-39)
Betablocker 887 32 (2935) 14(9-20)
SNRI 881 66 (6369) 38(3343)

aEach medication class evaluated separately for patients initiating two classes
bCalculated from the 93% of children wil60 days of continuous insurancefatiow-up
€98% of prescriptions were clonidine or guanfacine
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Table 3.5 Treatment continuation sensitivity analysis: Proportion of children who refilled the initial anti
anxiety medication and continued treatment for 6 months, be@diagnoses in therior year

Children with at least 2 Children with one anxiety

anxiety diagnoses in the diagnosis in the prior year

prior year (n=39,613) (n=44,8873

Refilled Continued Refilled Continued

initial medication initial medication for
Initial medication class prescriptior?  for 6 months prescriptiort 6 months

SSRI 84% 61% 78% 50%
Benzodiazepine 28% 7% 23% 4%
Hydroxyzine 22% 4% 17% 3%
Other antidepressant 61% 32% 54% 24%
Atypical antipsychotic 72% 43% 69% 38%
Other antianxiety 66% 3% 62% 36%
Buspirone 57% 26% 45% 15%
Bupropion 68% 40% 69% 33%
TCA 58% 30% 52% 25%
Anticonvulsant 64% 35% 63% 34%
Betablocker 38% 21% 28% 10%
SNRI 67% 41% 66% 36%

aRestricted to the 93% of children with at least 60 days of continuous insurance enroliment
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Table 3.6 Treatment continuation sensitivity analysis: Varying the grace period to define treatment
discontinuation to 15 and 60 days

15 day grace period 60 day grace period
Refilled Continued Refilled Continued
initial medication initial medication
Initial medication class prescriptio  for 6 months prescriptiof for 6 months
SSRI 75% 41% 83% 67%
Benzodiazepine 20% 3% 29% 10%
Hydroxyzine 15% 2% 23% 8%
Other antidepressant 51% 19% 61% 3%
Atypical antipsychotic 64% 28% 74% 54%
Other antianxiety 57% 28% 68% 4%
Buspirone 43% 12% 52% 28%
Bupropion 63% 25% 70% 48%
TCA 49% 19% 58% 36%
Anticonvulsant 57% 25% 67% 46%
Betablocker 28% 9% 35% 19%
SNRI 60% 27% 68% 4%

aRestricted to the 93% of children with at least 60 days of continuous insurance enrollment
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Table 3.7 Proportion of children initiating with a neéBSRI antianxiety medication with aubsequent
SSRI fill within 3 months

Total with Children with

nonSSRI 3 months SSRI prescription filled
Non-SSRI antianxiety prescription  enrollment within 3 months
medication at initiation No. No. No. % (95% CI)
Benzodiazepine 7,477 6,810 1,649 24 (2325)
Hydroxyzine 3,404 3,006 486 16 (1518)
Other antidepressant 3,225 2,889 459 16 (1517)
Other antianxiety 3,069 2,668 349 13 (1214)
Atypical antipsychotic 2,607 2,353 470 20 (1822)
Bupropion 1,442 1,273 227 18 (1620)
Buspirone 1,341 1,191 200 17 (1519)
TCA 1,224 1,092 140 13 (1115)
Anticonvulsants 1,135 987 130 13 (1115)
SNRI 880 789 109 14 (1216)
Betablocker 777 676 73 11 (913)
All non-SSRI initiators 25,628 22,884 4,121 18 (1819)

Eachmedication class evaluated separately for patients initiating two classes (4%)
averall 89% of nofSSRI initiators had 3 months continuous insurance enrollment
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Initial prescription for
an anti-anxiety
Time, 7 1 year medication, Time,

. %

L J L

I 4

T T
Continuous insurance enrollment with mental health services Treatment length evaluated
coverage
No use of any anti-anxiety related medications

Baseline covariates collected

—
Anxiety diagnosis
required

T
Psychotherapy use described

Figure 3.1. Study design, cohort of children with anxiety initiatingamtiety medication
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80% T
6-9 years 10-13 years
60% T Percent initiating
’ 14-17 years with an SSRI alone
_—\/\/S-SW\
40% T
20% T
Percent initiating with an
—— SSRI + another
= — anti-anxiety medication
0% T T T T T T T T T T 1

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Year of medication initiation

Results standardized internally by US census division (children with unknown division, n=799, excluded); imprecise
estimates for children-8 years (SSRI alone, ex. 2005: 95% CI: 36986, 2014: 37%1%); widest confidence

interval range for SSRI alorie children 69 years 13%, 103 years 9%, 147 years 7%)

aJncommon initiation with an SSRI and another @mtkiety medication in children-3 years, results not displayed

Figure 3.2. Proportion of children with anxiety initiating aamixiety medicatin with an SSRI alone and
with an SSRI+another ardinxiety medication by age grcup
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25% T

20% + ——m0

14-17 years

15% +
10-13 years

10% T

Percent initiating with a
benzodiazepine

5% T
6-9 years

O% T T T T T T T T T T 1
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Year of medication initiation

Results standardized internally by US census division (children with unknown division, n=799, excluded); dotted
lines represent 95% confidence intervals

4ncludeschildren initiating with a benzodiazepine alone or with an SSRI+benzodiazepine

bUncommon benzodiazepine initiation in childred $ears, results not displayed

Figure 3.3. Proportion of children with anxiety initiating aentixiety medication with a bendiazepine
by age group®
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Index anxiety diagnosis

aDisplayed by the anxiety disorder with the highest proportion of children initiating with an SSRI alone to the lowest
proportion of children initiating with an SSRlcale

Figure3.4. The proportion of children initiatingntiranxiety pharmacotherapy with SSRI alone,
SSRI+another antinxiety medication, or ne8SRI antianxiety medication by index anxiety diagnésis
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0.80 -

— Psychologist, therapist
0.60 -

0.40 1 M — Psychiatrist
/\—’\/.,\/ — Other provider

0.20 e - — Pediatrics

W/\ — Family practice

Proportion becoming psychotherapy users after
medication start

0.00 T T T T T T T T T T |
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Year of anti-anxiety medication initiation

Dotted lines represent 95% confidence intervals

aRestricted to nopsychotherapy users (<2 sessian8 imonths) before artinxiety medication initiation;
psychotherapy use after medication initiation defined as 2+ sessions in the following 3 months; the majority of
children with an anxiety diagnosis from a psychologist/therapist were psychotheraplyaisezsantianxiety
medication initiation and therefore were excluded from this figure

bStandardized internally (reference year=2012) by sex, age grédl(8L3, 1417 years), and region to account
for shifts in the population covered across the spahod; children with an unknown region or provider specialty
and prior psychotherapy users were excluded (included 8693,

‘Primary values under 06 oatuteearedhospitalomedicdl eloctaselsevherealbssified,i nc |l ud
multispecialty physician group, internaledicinenot elsewhere classified, nurse practitioner, and mental health
facilities; the remaininghird includes80+ different values.

Figure 3.5. Proprtion of children becoming psychotherapy users afteraantiety medication initiation
who were not users of psychotherapy prior to medication initiation by provider spééfalty
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CHAPTER 4: EXAMINING PARENTAL MEDICATION ADHERE NCE AS A PREDICTOR OF
CHILD SSRI ADHERENCE IN PEDIATRIC ANXIETY

4.1 INTRODUCTION
The estimated lifetime prevalence of pediatric anxiety disorders20%®and 8% for anxiety
disorders with severe impairméefitSdective serotonin reuptake inhibitors (SSRI) are the recommended,
and most commonly prescribed,(Aim 1) fitiste pharmacotherapy for children with anxiéty>®
Randomized controlled trials have shown SSRIs to be effective in treating pediatric anxiety over placebo
with relatively mild side effect¥311%6In pooled estimates from randomized controlled trials
approximately 5670% of children with anxiety randomized to SSRIs or serotowirepinephrine
reuptake inhibitor (SNRIs) responded to treatniént.
Poor medication adherence, the process by which patients take medications as pPésaribed,
reduce medication effectiveness. Adherence should be encouraged at SSRI initiation and evaluated as a
reason for nomesponse before dosing or agent chanfjeidepressant neadherence is common
among children and adolesceitéand in adults with anxigt®?°* However, there is limited information
specifically on SSRI adherence in children and adolescents with anxiety.
Medication adherence is influenced by many factors, including medicetated, patient
related, and provider and system related factfd=or child adherence, parents and caregivers play an
importantrole®Par ent s have responsibility in storing thei
monitoring medication adherence, benefits, and side effedth psychotropic medication considered a
more challenging treatment option when there is limited family investment or adultisigre®’ Parent
attitudes towards and involvement i npsyahotopid | dbés tr

adherenc&!*’and children and parents share common barriers to adherence.
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Identifying ways to assist patits in adhering to medications remains a research prAdfity.
Determining if parent prior adherence is predictive ofcBISRI adherence could target interventions in
children prior to and after SSRI initiation, help the provider determine an appropriate treatment plan, and
reduce unnecessary medication switches. To address current research gaps, we sought to estimate SSRI
adherence immediately after initiation in a large population of commercially insured children and
adolescents with anxiety and to deternifririor parental medication adherence was predictive of child
SSRI adherence.

4.2 METHODS
4.2.1.Study population

We identified commercially insured children in the United States from the MarketScan
Commercial Claims database. We utilized enrollment files, inpatient and outpatient services, and
outpatient, dispensed prescriptions. We included childrérY (Bears) nely initiating an SSRI between
2005 and 2014. Children were required to have continuous prescription coverage with no record of a
dispensed SSRI prescription in the year prior to SSRI initiation (Filiyand a recent anxiety
diagnosis, at least 30 dagsor to, or on, the date of SSRI initiation (index anxiety diagnosis). An anxiety
diagnosis was defined as an inpatient or outpatient anxiety9fC® code (293.84, 300.6300.3x,

309.21, 309.81, 313.23) roughly corresponding to anxiety disorders [iabrostic and Statistical

Manual of Mental Disorders, DS14,2” and we additionally included pestumatic stress disorder

(PTSD) and obsessive compulsive disorder (OCD), which were classified under anxiety disorders in the
DSM-IV. 13 We excluded children with baseline diagnoses of bipolar disorder, petgalisdrder,
schizophrenia, or autistic disorder, as anxiety would likely be treated secondary to these conditions. We
required 8months of insurance enrollment following SSRI initiation to evaluatefth adherence.

Lastly, we excluded children for whiave could not identify at least one parent in the datasource.
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4.2.2.Parent identification
The child enrollment identification number was used to identify the primary and secondary
beneficiary on the chil dés i nseondagyhangficigoyltochave We 1 e q
enrollment with prescription coverage in the year before his or her child initiated an SSRI {Figure
We considered the primary and/or secondary beneficiary to be a parent if he or she was at least 15 years
older than the dfd.
4.2.3.Child SSRI adherence measures
The primary measure of child SSRI adherence was-ther@h proportion days covered (PDC).
The PDC was calculated by summing the days supply for all SSRI prescriptions dispensed in the first 180
days of SSRI treatment and dividing the sum by 180 days.\RIEs were truncated to 1 and, where
relevant, dichotomi zed to Al ow adherencedo (PDC <0
We included three secondary measures to capture additional aspects of adherence, continuation
for 6months (persistence), modifieakedicationpossessionatio (MPR), and gap in medication coverage.
A child was considered to have discontinued SSRI treatment when there was no record of a dispensed
prescription 30 days after the pr evemainedonprescri pt
treatment 180 days after initiation, the child was considered to be persistenbatt®. The MPR
provides an estimate of days with medication coverage during time on treatment. The MPR was
calcul ated by summi ng esdbétweenghe érst and lagh SSRIprescriptiodiathes s u p
6-month period (excluding the last prescription) and dividing by the number of days between the first and
last prescription. Children without a second SSRI fill had a missing MPR. Lastly, we inclotsasare
for a gap without medication coverage between the first and second SSRI prescription fill, among
children with a second SSRI fill. We calculated days without medication coverage by subtracting the days
supply of the first SSRI fill from the numbef days between the first and second prescriptions fills
(dispensing dates). We defined a long gap without medication as 20+ days. We evaluated all SSRIs and

allowed switching between SSRI agents when calculating adherence measures.
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4.2 .4 Parent medicaion adherence measures

We examined parent adherence to 1) SSRIs, 2) statins, and 3) antihypertensives (ACEs, ARBs,
thiazides) in the year before child SSRI initiation. We selected these medication classes since SSRIs are a
common psychiatric medication @ithe drug being studied in children) and statins and antihypertensives
are commonly prescribed chronic, often preventative, medications. For parentspahéh6PDC was
calculated for each medication class and dichotomized in the same manner asrcmith.@Parents were
required to have a prescription for a medication
initiation date to calculate ar@onth PDC prior to child SSRI initiation. When two parents per child had
an available PDC mease for a medication class, their PDCs were averaged; selecting the higher parent
PDC value was also considered and results were consistent {lafdetnote). For the parent summary
adherence measueDCs were averaged across medication classes.denis#ivity analysis, among
children withouta parent statin or antihypertensive PDC measure available we identified parents with a
statin or antihypertensive prescriptiof3 ears prior to child SSRI initiation. As statins and
antihypertensives are oftém be taken chronically, we considered these parents to have discontinued the
medication and grouped them with low adherence.
4.2.5.Covariates, baseline predictors

In the year prior to SSRI initiation we measured the following ef@ldted characterist: age,
sex, psychiatric conorbidities, norpsychiatric cemorbidities, healthcare/medication utilization, region,
and anxiety diagnosis details. The index anxiety
specific diagnosis were groupedundemu | t i pl ed) and as wunspecified anx
diagnosis was provided. The provider type of the index diagnosis was identified and categorized:
psychiatry, psychologist, therapist; pediatrics; family practice; rapHicialty physician gup; other
specialty; unknown, multiple. Healthcare utilization included indicators for outpatient visits (problem
oriented and well/preventative, defined with CPT procedure codes), psychiatric apslychiatric
related inpatient admissions, and ER vidilgdication included an overall count of therapeutic classes

prescribed in the prior year, other psychiatric medications that can be prescribed for anxiety, ADHD
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medications, and opioids. Prior psychotherapy use was identified through recorded psyoh@Rédra
procedure codes.

For each childdés parent(s), we created variabl
diagnosis (anxiety, depression, adjustment disorder, substance abuse, or other), preventative/well
outpatient visit, benzodiazepine prepton fill, or psychotherapy session in the prior year. We included
an indicator for one parent being age 50 or older (above third quartile of parent age=49 years), since
adherence in older adults may be highér.
4.2.6.Statistical analysis

We describedhie mean énonth SSRI PDC with 95% confidence intervals (Cl) and estimated the
proportion of children with high adherence overall and stratified by age group, index anxiety diagnosis,
and r ecent -moraBdepredsioly daynosisoWe described BB8&I adherence stratified by
parent adherence to SSRIs, statins, and antihypertensives. Parents were classified as low adherence, high
adherence, or nemsers for each medication class. This was repeated with the secondary measures of
child adherence (&onth persistent, MPR, and gaps between fills). We estimated the crude predictive
risk difference (RD) and risk ratio (RR) with 95% Cls of high child adherence by parent adherence.
Results were stratified by sex of the parent with an adherence measuréddadechThese factors were
considered potential modifiers of the predictive association between parent adherence and child adherence
as mothers may have more regular involvement in a
trial in pediatricanxiety, 87% of caregiver baseline interviews were completed by méthétsld age
was considered gmarent involvement in medication use likely differs between older and younger
children. We estimted the multivariable predictive RR of parent adherence with high child SSRI
adherence in a full model with all child and parent level variables with a prevalence >2% using modified
Poisson regressidf® For a sensitivity analysis we examined results stratified by whether we identified 1
parent per child or 2 parents per child.

To determine if parerdevel factors improved the prediction of child adherence over-taitel

predictors, we gtimatedthe change in-statistic and clinical risk reclassification. For thetatistic
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change, we used least absolute shrinkage and selection operator (LASSO) regression methods to
automatically select predictors that resulted in the minimized -sabisted error (lambdalf° This was

done in three random training datasets (80% samples) with predictors with a prevalence >2% included as
possible predictors. In the validation datasets we estimateestigistic for the models identified in the

training datasets with and without considering the parent measures. We additionally evaluated the average
c-statistic change when allowing for all possiblev@y interactions in the models with and without

parentlevel variables.

For clinical risk reclassification the predicted probabilities of high child adherence with only
child-level variables were crosdassified with the predicted probabilities from the model also containing
child and parenlevel variableg®! This was summarized with the net reclassification index (KRlI).

4.3. RESULTS
4.3.1.Study population

The final cohort included 70,979 children with anxiety initiating an SERure 4.2. The
median age of children at SSRI initiation was 14 years (IQRE)141% of children were male, and a
guarter of children had a recent depression diagnosis (#dbler'he majority of children initiated on
sertraline (39%) followed by fluoxetine (%, escitalopram (15%), and citalopram (13%) and 88% had
an initial SSRI days supply of 30 days with 6% of children initiating with a days supply <30 days.
4.3.2.Child SSRI adherence

The mean énonth SSRI PDC was 0.72 with 42% of children classified ambgdow adherence
and 58% high adherence (77 %2).dke avetage MDChwasihigher i DC 09 5 %
younger children (3 years=0.76) compared to older children{¥4years=0.70) and similar in children
with and without a cenorbid depressiodiagnosis. Children with an index anxiety diagnosis of OCD
(0.79) or social phobia (0.77) had the highest mean PDC and children with panic disorder (0.68) and
PTSD (0.65) had the lowest. Results were largely consistent across the secondary adherergse measu
(Table4.2) with a slightly improved MPR and less with a gap in medication for children with a recent

depression diagnosis. Persistencemt®&nt hs was highly correl ated with
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correlation coefficient=0.87). Overall, 56% were petesit to SSRI treatment anBonths with 20%
(n=14,065) of children discontinuing treatment after the initial fill.
4.3.3.Prior parent medication adherence

Overall, two parents were identified in 70% of children. Half (49%) of children
(n=34,470/70,979)dd at least one parent PDC measure in the year before SSRI initiation. There were
20,268 children (29%) with a parent SSRI PDC (3% had two parent SSRI PDCs), 12,987 children (18%)
with a parent statin PDC (1% had two parent statin PDCs), and 15,344 rcii#@fé) with a parent
antihypertensive PDC (2% had two parent antihypertensive PDCs). The meant6PDC parent
adherence was 0.81 for SSRIs, 0.85 for statins, and 0.88 for antihypertensives.
4.3.4. (hild SSRI adherence by parent adherence

The mean SSRPDC was lower in children with parents with low SSRI adherence than in
children with parents with high adherence (mean PDC=0.70 vs. 0.77). Overall 64% of children had high
adherence if their parent had high SSRI adherence vs. 53% of children of patettsW8ERI
adherence, a 12% difference (95% Ci1l3%, RR=1.23, 95%1:1.19-1.26). Findings were similar, but
slightly attenuated, for parent statin andgra antihypertensive adherer(@able4.3). When stratified by
child age at SSRI initiation and sekparent with a PDC measure, resultsevargely consister{Figure
4.3.

The overall predictive relationship between child and parent adherence remained across the
secondary masures of child SSRI adhererf¢able 4.4 and.5). In the sensitivity analysis, 3% of
children without a parent statin adherence measure had a parent withpgeb($ prior) statin
discontinuation; 3% also had past antihypertensive discontinuation. Adherence in children with parents
who discontinued edication was similar to parents with low adherence in the prior year, with no changes
in the risk differences when grouping past discontinuation with low adherence. Results were also
consistent when stratifying by whether one or two parents were iddmigiechild (RR=1.21, 1 parent

vs. RR=1.19, 2 parents).
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In the full prediction model, parent high adherence independently predicted high child adherence
for SSRIs (RR:1.17, 95% CI:1.11420), statins (RR:1.11, 95@:1.07-1.14), and antihypertensives
(RR:1.08, 95%CI:1.051.13) compared to parent low adherence (T4ldg The parent summary
measure, parent high SSRI, statin, or antihypertensive adherence was associated with a 16% increased
likelihood of high child adherence. Children with parents withl@stance use disorder diagnosis were
less likely to be adherent (RR=0.86) and children with parents with a well visit wereiketyred be
adherent (RR=1.05) (Figure 4.4
4.3.5.Improvement in prediction

The average increase in thstatistic when paredével variables were considered as potential
predictors in addition to chiltevel variables was 0.012 (highesstatistic=0.65). When allowing for
potential interactions between variables, the averagease in the-statistic after adding paretgvel
measures was 0.013 (higheddtatistic=0.66). With clinical risk reclassification, 8% with high child
adherence saw improved reclassification into predicted probability strata (<4d9%#@nd >70%)rad
6% had worsened reclassification,(Table)4&sulting in an overall positive, but low, NRI of 0.04.

4.4. DISCUSSION

In commercially insured children with anxiety beginning an SSRI, aroundgertsent were
classified as having low adherence, somesalt of early discontinuation. SSRI adherence was higher in
children with parents highly adherent to SSRIs, statins, or antihypertensives; overall associations
remained when considering parent sex and child age. \Adfilerence is difficult to predict baseline,
parental adherence offers slight improvement in predicting child SSRI adherence even after accounting
for available childevel predictors. Parent adherence may help providers distinguistesigonders from
nonadherers, identify targets for agtlence interventions, and ultimately improve SSRI adherence in

children.
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4.4.1.Child SSRI adherence

In the Child/Adolescent Anxiety Multimodal Study (CAMS) children randomized to sertraline
(an SSRI) had high adherence (090%) at 12 weeks;
during visits, taken over a shorter perimfdime, andadherencén trials is typically higher than a general
population” To our knowledge, there are limited estimates of SSRI adherence in pediatric anxiety
outside the trial setting. In Medicaid enrolled children with depression, 21% were adherent over the first 6
months of antidepressant treatntéand in adults with anxiety and no depression, 40% were adherent to
SSRIs or SNRIs at 6 montfsBoth estimates show poorer adherence than we observed, but all
demonstrate the prevalence of ramtherence.

We observed the highest adherence in childrigiating an SSRI after an OCD diagnosis, with
socialphobia the next highest. This may be related to more specific guidelines on SSRI treatment length
for children with OCD than ne®CD anxiety disorder&:*>>The lowest adherence was in children
initiating an SSRI after a PTSD diagnosis, whichldde in part because there is less evidence of SSRI
effectiveness in children with PTSD than there is for other pediatric anxiety distrtféss such, poor
adherence may be the result of higher-response. An important consideration for our study is that we
cannot disentangle instances when-adherence led to nenesponse or when namsponse led to me
adherence.

If a child does not respond to SSRI treatment it is recommended another SSRI agent be tried
before switching medication classésVhen poor adherence is the reason for SSRiraspnse, poor
adherence will likely remain with the new medicatidiherefore, given the amount of radherence to
SSRIs, as recommended for pediatric ADHfmedication adherence should be assessed in children
before altering dsing ormedication.

4.4.2 Rarent adherence predicting child adherence

Parent adherence to SSRIs, statins, and antihypertensives at baseline was predictive of future

SSRI adherence in children with anxiety. Family histarf$SRI response can be a factongidered in

SSRI selection for a chil#>%¢If family SSRI response is associated with child S&Rponse, we may
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expect to see higher child SSRI adherence in parents with higher SSRI adherence. This assumes parents
with high adherence were more likely to be respondeditionally high parent SSRI adherence may be
a sign the parent has more favorable views on SSRIs, which could translate to improved child SSRI
adherence. Howevehé parallel associations with parent statin and antihypertensive adherence and child
SSR adherence point to other, or additional, explanations for the observed association between parent
and childadherence.

Larger unmeasured contextual factors such as pharmacy access, insurance medication coverage
and cepayments, refill reminders, relatiship with provider, or family socieconomic statf&9%:167.168
affecting bah parent and child adherence may contribute, at least in part, to our observed link between
parent and child adherenggarent views or behaviors that influence their own adherence may directly
influence their chil dods shdahersermc@,aremtibrsdivri eots|l yr
could include perceived value/acceptability of medications and their side effects, health literacy, or
general healthy behaviors. Child views of psychotropic medications has been linked with treatment
adherencé>’ This has also been shown for parent views, with higher ADHD medication adherence in
children with parents reportinhigher perceived psychosocial benefits of medic&fibigher asthra
medication adherence in children witarents who believe the medication was necessary and outweighed
medication concern'$? and negative parent views on stimulant medicatis r el ated t o t he ¢
willingness to discontinue medicatiéf.There is limited evidence for the association between individual
health literacy and adherent@including in individuals with anxiety disordet§.However, in children
with epilepsy, inadequate parent health literacy was associated with more missed medicatith doses.

Statins and antihypertensives are often used as preventative medications and parents initiating and
adhering to these medications may represent parents more likely to partake in other healthy
behavior$?*t hat coul d influence the parentoés care and
Adherent parents may also be accustotnddking daily medications to manage illness and making
regular trips to the pharmacy. Since theogsation between parent and child adherence held across age

groups, even though adolescents are more in control of their medication as parents are recommended to
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let the child manage their own medication at this*agE>shared family contextual barriers or shared
parentchild behaviors likely contribute to the observed association.
4.4.3.Clinical utility of parent adherence as a predictor

Despite the lack of narrowing in on the specific me@rarthat associates parent adherence with
child SSRI adherence, parend her ence al one can help a provider p
adherenceTheclinical utility of using parenadherence to predict child adherence is lessened by the fact
that selfreported adherence is often higher than actual adhetémeverthelesshe results do highlight
the important role parents hayveaddrassingddeerenceaotld | d 6 s
be conversing with parents on their barriers to adherence and whether those barriers will translate to
barriess for their child. In the future electronic health records may incorporate family medication
utilization, which could help identify children at highest ek poor adherenc&elatedly, future
research could examine the potential benefit of synchrorfiamgy prescription refill schedules to
reduce barriers.

The no parent adherence category essentially r
medication adherence. This group combines parents who started and already discontinued the medication,
were prescribed but never filled the prescription, do not need the medication, or may need but were never
prescribed the treatment. Therefore, it is difficult to interpret findings comparing parents with low
adherence vs. no use of the medication class.righpg the research to include additional medication
classes and medication use spanning further in the parent history, as our sensitivity analysis touched on,
would reduce the number of children without parent adherence information.

More broadly, prent alherence could potentially be used for adjustment in
pharmacoepidemiologic studies to proxy for contextual factors and fateN@rbehaviors not captured

through childlevel claims.
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4.4.4 Limitations

Our study has a number of strengths includinggisisjective adherence measures for the parent
and child aparents have been shown to overestimate adherence in chffdrémeasuring parent
adherence prior to the child beginning medication treatment, and comprising a large population of
commercially insured children in standard care. Howevangdamitations should be consider&tle use
the term 6parentdé throughout ; however, t he benefi
on the insurance plan and may not be an individual the child considers a caretaker or an individual with
i nvol vement i n t helnsoreiinstdnées loweslitiencavialues are bteradedewith
discontinuation. The reason for SSRI discontinuation may have been appropriate; the FDA antidepressant
blackbox warning could have been associated witlyeiscontinuationWe evaluated parent adherence
to three medication classes with multiple indications; the association between parent adherence and child
SSRI adherencemay not hold across other medication classes. Additionally, parent adherence was
relaively high in our population. This is partially because we did not require parents to be new users of
medications and thereby inclugeevalent users who have demonstrated some consistent medication use.
Parent adherence was the highest to antihyperesé6\CEs, ARBSs, thiazides); the PDC measure could
have been inflated in parents with multiple medications within the antihypertensivedzlasseasures
of child and parent adherence are based on dispensed prescriptions and not tmetakédication; &
used a PDC at 80% to define high vs. low adherence, which may not be a clinically releyamitdior
all cases.

Adherence measures relied on correct days supply values of dispensed presdriptaest
values could have resulted in over or uregtimation of adherence; however, this would not necessarily
result in misclassification of binary adherence measinesrrect entry of days supply values could be
pharmacy specific, which would likely be shared by the child and panentpercent of bildren were
identified as a potential sibling to another child in the cohort (same insurance plan) who separately met
inclusion requirementsye assume correlation with high child adherence to remain low given the

infrequent occurrence of siblings atiét adherence is associated with many fac€us.risk
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reclassification results are sensitive to the predicted probability strata we saléetae unaware of a
validation study in MarketScan on the accuracy of enrollment identification variablakiinglfamily
members.
4.4.5.Conclusion

Low SSRI adherence in a large populatidrtommercially insured children with anxiety was
relatively common. Consequently, adherence should be prioritized and evaluated during folicits.
High parental adherence to chronic medications at baseline was predictive of high SSRI adherence in
children with anxiety; the observed predictability couldrblated to specific parent, or shared child
parent, views or behaviors or contextual factors that affect adhereboth the parent and child.
Parental adherence may offer a way to enhance gmedaftchild SSRI adherence at baseline in children

with anxiety, with the hope of ultimately improving child SSRI adherence.
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Table4.1. Characteristics of children with initiating an SSRI stratified by high vs. low SSRI adherence

Total
N=70,979

High adherence Low adherence

(PDC.80)
N=40,982

(PDC<0.80)
N=29,997

Child-level characteristiés

Male
Age, Median (IQR)
3-9 years
10-13 years
14-17 years
Anxiety disorder, index diagnosis
Unspecifiedanxiety
Generalized anxiety disorder
OCD
Panic disorder
PTSD
Multiple specific diagnoses
Social phobia
Other specific diagnosis
3+ anxiety diagnoses, prior year
Provider type ofndexanxiety diagnosis
Psychiatry
Pediatrics
Family practice
Psychologist, therapist
Multi-specialty
Othertype
Unknown, multiple
Anxiety related symptoms, prior 90 days
Psychotherapy use, prior yéar
None
1-4 claims
5+ claims
Psychiatric cemorbiditie$
Any psychiatric diagnosis, recent
Depressiordiagnosis
Inpatient diagnosis
Specific depression diagnosis
General diagnosis
No depression diagnosis
Adjustment disorder
ADHD
Disruptive behavior, conduct disorder
Other episodic mood disorder
Sleep disorder
Substancaisedisorder
Medication use in prior year
Countof therapeutigrescriptiongroups

29,339 (41.3%)
14 (1%16)
11,192 (15.8%)
19,070 (26.9%)
40,717 (57.4%)

34,220 (48.2%)
18,094 (25.5%)
6,251 (8.8%)
3,221 (4.5%)
2,808 (4.0%)
1,742 (2.5%)
1,743 (2.5%)
2,900 (4.1%)
25,694 (36.2%)

19,918 (28.1%)
11,221 (15.8%)
9,370 (13.2%)
7,695 (10.8%)
2,325 (3.3%)
14,479 (20.4%)
5,971 (8.4%)
13,360 (18.8%)

33,322 (46.9%)
17,318 (24.4%)
20,339(28.7%)

33,550 (47.3%)

3,943 (5.6%)
9,586 (13.5%)
7,496 (10.6%)
49,954 (70.4%)
11,836 (16.7%)
14,042 (19.8%)
4,637 (6.5%)
3,653 (5.1%)
3,706 (5.2%)
2,223 (3.1%)

3 (2:5)

16,782 (40.9%)
14 (1116)
7,113 (17.4%)
11,986 (29.2%)
21,883 (53.4%)

18,985 (46.3%)
10,879 (26.5%)
4,184 (10.2%)
1,688 (4.1%)
1,267 (3.1%)
1,139 (2.8%)
1,112 (2.7%)
1,728 (4.2%)
16,573(40.4%)

12,544 (30.6%)
6,408 (15.6%)
4,299 (10.5%)
4,876 (11.9%)
1,385 (3.4%)
8,052 (19.6%)
3,418 (8.3%)
7,176 (17.5%)

16,928 (41.3%)
10,693 (26.1%)
13,361 (32.6%)

19,759 (48.2%)

2,136 (5.2%)
5,711 (13.9%)
4,186 (10.2%)
28,949 (70.6%)
7,352 (17.9%)
8,037 (19.6%)

2,664 (6.5%)

2,088 (5.1%)

1,987 (4.8%)

895 (2.2%)

3 (25)

12,557 (41.9%)
15 (1216)
4,079(13.6%)
7,084 (23.6%)
18,834 (62.8%)

15,235 (50.8%)
7,215 (24.1%)
2,067 (6.9%)
1,533 (5.1%)
1,541 (5.1%)

603 (2.0%)
631 (2.1%)
1,172 (3.9%)
9,121 (30.4%)

7,374 (24.6%)
4,813 (16.0%)
5,071 (16.9%)
2,819 (9.4%)
940 (3.1%)
6,427 (21.4%)
2,553 (8.5%)
6,184 (20.6%)

16,394 (54.7%)
6,625 (22.1%)
6,978 (23.3%)

13,791 (46.0%)

1,807 (6.0%)
3,875 (12.9%)
3,310 (11.0%)
21,005 (70.0%)
4,484 (14.9%)
6,005 (20.0%)

1,973 (6.6%)

1,565 (5.2%)

1,719 (5.7%)

1,328 (4.4%)

3 (25)
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0-1
2-3
4+
Non-SSRI antidepressant
Benzodiazepine
ADHD medication
Psychological diagnosis, evaluation

26,090 (36.8%)
24,136 (34.0%)
20,753 (29.2%)
5,558 (7.8%)
7,306 (10.3%)
13,867 (19.5%)
40,815 (57.5%)

15,474 (37.8%)
14,063 (34.3%)
11,445 (27.9%)
3,006 (7.3%)
4,010(9.8%)
7,907 (19.3%)
25,671 (62.6%)

10,616 (35.4%)
10,073 (33.6%)
9,308 (31.0%)
2,552 (8.5%)
3,296 (11.0%)
5,960 (19.9%)
15,144 (50.5%)

Parentlevel characteristiés

Male parent
Female parent
Parent age, median (IQR)
Parent 50+ years
Psychiatric diagnoses
Anxiety
Depression
Adjustment disorder
Substancaisedisorder
Other diagnosis, not above
Benzodiazepine prescription
Psychotherapglaim
Outpatient well/preventative visit

59,609 (84.0%)
61,002 (85.9%)
45 (4049)
20,130 (28.4%)

13,391 (18.9%)
14,943 (21.1%)
6,336 (8.9%)
4,147 (5.8%)
2,747 (3.9%)
17,423 (24.5%)
13,820 (19.5%)
29,724 (41.9%)

34,995 (85.4%)
35,893 (87.6%)
45 (4149)
11,976 (29.2%)

7,741(18.9%)
8,629 (21.1%)
3,790 (9.2%)
1,942 (4.7%)
1,631 (4.0%)
9,836 (24.0%)
8,374 (20.4%)
18,284 (44.6%)

24,614(82.1%)

25,109 (83.7%)
44 (4049)

8,154 (27.2%)

5,650 (18.8%)
6,314 (21.0%)
2,546 (8.5%)
2,205 (7.4%)
1,116 (3.7%)
7,587 (25.3%)
5,446 (18.2%)
11,440 (38.1%)

IQR: interquartile range; OCD: obsessiv@mpulsive disorder; PTSD: Pestr a u mat i ¢

refers to the 3@ay period before SSRI initiation
aChild and parent level characteristics are defined from inpatient and outpatient diagnoses and procedures and

outpatient dispensed prescriptions

stress

di sor

bSeparation anxiety disorder (1.2%), agoraphobia (0.9%), other anxiety (0.7%), other/specific phobia (0.5%),
due to medical condition (0.5%), selective mutism (0.3%)
¢Any diagnostic code for abdominal pain, unspecified chest pain, headache, hyperventilation, malaise/fatigue,
nausea, palpations, or weight loss in the prior 3 months

dPsychotherapy CPT codes basad@corded claims: 90804, 90816, 90806, 90818, 90808, 90821, 90810,

90823, 90812, 90826, 90814, 90828, 90805, 90817, 90807, 90819, 90809, 90822, 90811, 90824, 90813, 90827,
90815, 90829, 90847, 90849, 90853, 90857, 90832, 90834, 90837, 90833, 9083690883890839

ePsychaitric cemorbidity definitions with ICD9-CM codes: Any psychiatric diagnosis (2909.x); specific
depression diagnosis (296.2x, 296.3x, 300.4x, 309.1x); general depression diagnosis (311.x); Adjustment
disorder (309.0x, 309.2209.2, 309.3x, 309.4x, 309.8209.89, 309.9x,); ADHD (314.x); Disruptive behavior,

conduct disorder (312.x, 313.81); Other episodic mood disorder (296.9x); Sleep disorder (307.4x, 327.x, 347 .X,
780.5x); Substance use disorder ((Z®R.x, 303305.x)
'Defined wih recordedCPT codes90801, 90802, 90791, 90792
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Table 4.2 SSRI adherence in children with anxiety:-8iwnth proportion days covered (PDC) and secondary adherence measures

Secondary adherence measures

High - . -
No. 6-month mean adherence Pe;stitent N(i\.Nv(\)nth Mean I\l_/'llg; Zb(;\/\?:gng; P
Children  PDC (95% Cl) ~ (PDOD80) e ssri MPRe  ((0.80°  and 2¢fill®
No. % % fills® % %

Overall 70,979 0.72(0.720.73) 40,982 58% 56% 61,070 0.86 73% 11.2%
Age group

3-9 years 11,192 0.76 (0.760.77) 7,113 64% 61% 9,785 0.88 7% 11.0%

10-13 years 19,070 0.76 (0.760.77) 11,986 63% 61% 16,961 0.87 74% 10.6%

14-17 years 40,717 0.70(0.690.70) 21,883 54% 51% 34,324 0.86 72% 11.6%
Anxiety disorder

Unspecified anxiety 34,220 0.71(0.760.71) 18,985 55% 53% 28,958 0.86 72% 11.6%

Generalized anxiety disorder 18,094  0.74 (0.740.75) 10,879 60% 58% 15,900 0.87 74% 11.0%

OCD 6,251  0.79(0.780.79) 4,184 67% 65% 5,623 0.89 78% 9.8%

Panic disorder 3,221 0.68(0.670.69) 1,688 52% 50% 2,642 0.86 71% 12.4%

PTSD 2,808 0.65(0.630.66) 1,267 45% 43% 2,325 0.84 69% 14.1%

Social phobia 1,743  0.77(0.760.78) 1,112 64% 62% 1,577 0.87 75% 9.0%

Other anxiety disordér 4,642  0.75(0.740.76) 2,867 62% 59% 4,045 0.87 75% 10.4%
Co-morbid recent depressitn

Depression 17,942 0.73(0.720.73) 10,355 58% 55% 15,678 0.87 75% 9.7%

No depression 53,037 0.72(0.720.73) 30,627 58% 56% 45,392 0.86 73% 11.7%

OCD: obsessiveompulsive disorder; PTSD: Pesaumatic stress disorder; PDC: proportion days covered; MiRified medicationpossessiomatio; ClI:
confidence interval

4Restricted to children with a second SSRI fill withim@nths, n=61,070 (86%); ¥66 of those children had a gap of more than 30 days beforé&tiie 2
bPersistence at-Months is highly correlated withatGont h PDCOO0. 80

¢Children with multiple specific diagnoses included

dDepression diagnosi$gD-9-CM: 2962x, 296.3x, 300.4x, 309.1811.% in the 30 days before SSRI initiation
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Table4.3. Child SSRI adherence stratified by parent prior medication adherenwn(g PDC)

Child high SSRI adheren

No. Mesgéhlld Crude Crude Multivariable
Children (95% CI) No. % % Diff. prediction predictior
(95% ClI) RR (95% Cl)  aRR (95% CI)

Parent SSRI adherence

Low 6,585 0.70(0.690.70) 3,463 53% REF REF REF

High® 13,683 0.77 (0.770.78) 8,823 64% 12% (1613) 1.23(1.191.26) 1.17(1.141.20)

No SSRI use 50,711 0.72(0.710.72) 28,696 57% 4% (35) 1.08 (1.051.10) 1.05 (1.021.07)
Parent statin adherence

Low 3,323 0.70(0.690.71) 1,817 55% REF REF REF

High® 9,664 0.77 (0.760.78) 6,231 64% 10% (812) 1.18(1.141.22) 1.11(1.071.14)

No statin use 57,992 0.72(0.720.72) 32,964 57% 2% (04) 1.04 (1.011.07) 1.02 (0.981.05)
Parent antihypertensive adheren

Low 2,958 0.69 (0.670.70) 1,530 52% REF REF REF

High® 12,386 0.74(0.730.74) 7,424 60% 8% (610) 1.16(1.121.20) 1.08 (1.051.13)

No antihypertensive use 55,635 0.72(0.720.73) 32,028 58% 6% (4-8) 1.11 (1.071.15) 1.06 (1.021.09)
Parent adherence (overall)

Low 10,312 0.69(0.690.70) 5,429 53% REF REF REF

High 24,167 0.76 (0.760.76) 15,258 63% 10% (912) 1.20(1.171.22) 1.16(1.131.18)

No adherence value 36,500 0.71(0.710.71) 20,295 56% 3% (24) 1.06 (1.031.08) 1.03 (1.011.05)

PDC: proportion days covered; REF: reference; ClI: confidence interval

3Parent low adherencestiont h PDC<0. 80, high adherence: PDCO0O. 80, no use:

12 months before the child initiated 8SRI (no émonth PDC able to be calculated)

bResults for alternative adherence calculation: selected higher parent PDC measure when both parents had available RSICy paoent
adherence: parent SSRI adherence: RD=13% (95%QH#),IRR=1.24 (95%lC1.21-1.28); parent statin adherence: RD=10% (95%CRB
RR=1.19 (95%CI:1.18.23); parent antihypertensive adherence: RD=8% (95%I1)pRR=1.15 (95%Cl:1.11.20)

°Full model with child and paretével variables with >2% prevalence
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Table 4.4Child SSRI 6Bmonth persistence stratified by prior parent medication adhérence

Children persistent at@onths

No. Crude % Crude prediction
Children No. % diff. RR (95% CI)
(95% CI)

Parent SSRhdherence

Low 6,585 3,372 51% REF REF

High 13,683 8,447 62% 11% (912) 1.21(1.171.24)

No SSRI use 50,711 27,598 54% 3% (25) 1.06 (1.041.09)
Parent statimdherence

Low 3,323 1,759 53% REF REF

High 9,664 5918 61% 8% (610) 1.16(1.121.20)

No statin use 57,992 31,740 55% 2% (04) 1.03(1.001.07)
Parent antihypertensivaherence

Low 2,958 1,460 49% REF REF

High 12,386 7,110 57% 8% (610) 1.16(1.121.21)

No antihypertensive use 55,635 30,847 55% 6% (48) 1.12(1.081.17)
Parentadherencéoverall)

Low 10,312 5,266 51% REF REF

High 24,167 14,572 60% 9% (810) 1.18(1.161.21)

No adherencealue 36,500 19,579 54% 3% (24) 1.05(1.031.07)

PDC: proportion days covered; REF: reference; CI: confidence interval; RR: risk ratio

3Parent low adherencesiont h PDC<0. 80, high adherence: PDCOO.

prescription in that medication class in the 6 to 12 moiéiere the child initiated an SSRI (nentonth
PDC able to be calculated)

61
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Table 4.5Secondary measures of child SSRI adherence among children with 2 SSRI fills stratified by prior parent medicatiorfadherence

No. Child high MPR Children with 20+ day gap betweefiand 2d
Children Mean fill
with2  child Crude Crude Crude Crude
SSRI MPR No. % % Diff. prediction No. % % Diff. prediction
fills (95% Cl) RR (95% CI) (95% CI) RR (95% ClI)

Parent SSRI adherence

Low 5,612 0.83 3,750 67% REF REF 797  14% REF REF

High 12,293 087 9,075 74% 7% (6,9) 1.10(1.081.12) 1,314 11% -4% (-5,-3) 0.75(0.690.82)

No SSRI use 43,165 0.87 31,843 74% 7% (6,8) 1.10(1.081.13) 4,729 11% -3% (4,-2) 0.77 (0.720.83)
Parent statin adherence

Low 2,819 0.85 1,962 70% REF REF 341 12% REF REF

High 8,581 088 6,565 77% 7% (5,9) 1.10(1.071.13) 831 10% -2% (4,-1) 0.80 (0.710.90)

No statin use 49,670 0.86 36,141 73% 3% (1,5) 1.05(1.021.07) 5668 11% -1% (-2,1) 0.94 (0.851.05)
Parent antihypertensive
adherence

Low 2,487 0.84 1,688 68% REF REF 311 13% REF REF

High 10,742 087 7,971 74% 6% (4,8) 1.09 (1.061.13) 1,136 11% -2%(-3,-1) 0.85(0.750.95)

No antihypertensive use 47,841 0.86 35,009 73% 5% (3,7) 1.08(1.051.11) 5393 11% -1%(-3,0) 0.90 (0.811.00)
Parent adherence (overall)

Low 8,758 0.84 5,963 68% REF REF 1,155 13% REF REF

High 21,342 0.87 16,0563 75% 7% (6,8) 1.10(1.091.12) 2,192 10% -3% (4,-2) 0.78(0.730.83)

No adherence value 30,970 0.86 22,652 73% 5% (4,6) 1.07 (1.061.09) 3,493 11% -2%(3,-1) 0.86 (0.860.91)

MPR: modified medication possession ratio; REF: reference; Cl: confidence interval; RR: risk ratio

%Parent low adherence:iont h proportion days covered (PDC) <pared Bad a greisogigtion éandhhtenedecaticne :

class in the 6 to 12 months before the child initiated an SSRI-(nongh PDC able to be calculated)

PDCO



Table 4.6 Clinical risk reclassification of the predicted probabilities of high child SSRI adherence

Predided probabilities of high
child SSRI adherence

Modelwith child + parent variables

Children with high adherence <40% 40-70% >70%

Model with childlevel variables No. %, row No. %, row  No. %, row Total No.
<40% 1,380 73% 502 27% 0 0% 1,882
40-70% 845 3% 27,262 88% 2,804 9% 30,911
>70% 0 0% 1,545 19% 6,644 81% 8,189

Total No. 2225 29309 9,448 40,982

Children with low adherence <40% 40-70% >70%

Model with child-level variables No. %, row No. %, row  No. %, row Total No.
<40% 2,953 84% 571 16% 0 0% 3,524
40-70% 1414 6% 21,104 90% 1,027 4% 23,545
>70% 0 0% 703 24% 2225 76% 2,928

Total No. 4,367 22378 3,252 29,997
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SSRI initiation

T i year (age 3-17 years) +6 months
—_— Continuous prescription
Anxiety insurance coverage
diagnosis

. , Child SSRI adherence evaluated

T
No prior SSRI use
Continuous prescription insurance coverage
Collection of child characteristics

Parent=Enrolled
L | primary/secondary

_ S beneficiary
Continuous prescription insurance coverage

Collection of parent characteristics
Parent adherence evaluated

Figure4.1. Aim 2 sudy schematic
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SSRI initiators (3-17 years), 2005-2014
N=328,178

A 4

Children with an anxiety diagnosis
N=96,986 (30%)

Excluded

Prior diagnosis of autistic disorder,
schizophrenia, bipolar disorder, or
personality disorder (n=4,925, 5%)

\ 4

Less than 6 months of follow-up
(n=20,405, 22%)

4’| No parent identified (n=6,770, 1%)

A 4

Final study cohort
N=70,979

Figure 42. Aim 2 study cohort inclusion criteria
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Risk difference (%) (95% CI) of high child adherence

Parent SSRI adherence (high vs. low)

. _—-r
Child 3-9 years Female parent 9.0 (5.3-12.7) |
Male parent 8.6 (2.9-14.2) .
|
|
Child 10-13 years Female parent 13.0 (10.0-16.1) *
Male parent 10.0 (5.5-14.5) —_——
|
|
Child 14-17 years Female parent 12.9 (10.5-15.2) : ¢
Male parent 13.0 (9.5-16.5) —_—

Parent statin adherence (high vs. low)

Child 3-9 years

Child 10-13 years

Female parent

Male parent

Female parent

Male parent

4.4 (-5.7-14.6)
3.9 (-2.4-10.2)

13.3 (6.4-20.3)
11.2 (6.8-15.7)

—_—
|
Child 14-17 years Female parent 10.4 (6.2-14.6) | I —
Male parent 9.7 (6.8-12.7) —

Parent antihypertensive adherence (high vs. low)

Child 3-9 years

Female parent

10.6 (2.2-19.1)

Male parent 7.0 (0.0-13.9) |
|
|
Child 10-13 years Female parent 8.7 (2.9-14.4) -
Male parent 8.0 (3.0-13.1)
|
|
Child 14-17 years Female parent 10.9 (7.3-14.5) y
Male parent 7.2 (3.8-10.6) —
LA L L B B B
-5 0 5 10 15 20

Increased high child adherence in
parents with high adherence

Figure 4.3. Difference in the proportion of children with high SSRI adherence by parent high vs. low
adherence: Stratified by parent sparent medication class, and child age
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Characteristic aRR [(95% CI)

Age, 3-9y 1.13 (1.10-1.15) —-—
10-13y 1.12 (1.10-1.14) -
14-17y Ref. ,

Anxiety disorder, GAD Ref. L]

OCD 1.09 (1.07-1.12) ! ——
PTSD 0.79 (0.76-0.83) —.

Panic disorder 0.95 (0.92-0.99) —

Social phobia 1.05 (1.01-1.09) —
Unspecified 0.99 (0.97-1.00) —

Other 1.00 (0.97-1.03) ——

Multiple diagnoses 1.08 (1.04-1.12) ! —

Provider type, psychiatry Ref. b

Family practice 0.89 (0.87-0.92) ——
Pediatrics 1.02 (0.99-1.05) +—
Psychologist 0.99 (0.96-1.01) —e
Multi-specialty group 1.00 (0.96-1.04) —
Other 0.97 (0.95-1.00) —e—
Unknown 0.99 (0.96-1.02) ——
Psychotherapy, none Ref. b
1-4 claims 1.09 (1.07-1.11) ——
5+ claims 1.13 (1.11-1.16) -
Depression, Inpatient dx 1.11 (1.05-1.18) | — -
Specific dx 1.01 (0.99-1.03) —t—
General dx 1.00 (0.97-1.02) —a—
No depression dx Ref. ¢
Substance abuse 0.77 (0.73-0.81) —— I
Region, northeast Ref. s
North central 0.98 (0.96-0.99) —
South 0.90 (0.88-0.91) —-— |
West 0.95 (0.93-0.97) ——
Unknown 0.99 (0.95-1.04) — .

Acne dx 1.07 (1.05-1.09) ——

Psychological evaluation 1.10 (1.08-1.12) —

Well visit 1.11 (1.09-1.12) .

ER visit 0.93 (0.91-0.94) —— :

Parent, SSRI low PDC Ref. b

High SSRI PDC 1.17 (1.14-1.20) ——
No SSRI PDC 1.05 (1.02-1.07) ——
Parent, statin low PDC Ref. 4
High statin PDC 1.11 (1.07-1.14) —
No statin PDC 1.02 (0.98-1.05) T

Parent, antihypertensive PDC Ref. *

High antihypertensive PDC 1.08 (1.05-1.13) —
No antihypertensive PDC  1.06 (1.02-1.09) —

Parent, substance abuse 0.86 (0.83-0.89) ——

Parent, well visit 1.05 (1.04-1.06) -

T T T T T T T T T 1
070 080 090 1 1.11 1.25

Decreased child adherence

Increased child adherence

PDC: proportion days covered; Ref.: reference; RR: risk ratio; dx: diagnosis
aMultivariable, full model with all child and paretevel variables with >2% prevalence; Variables with less than

5% change in multivdéable RR(i.e. 0.952<RR <1.05)ot displayed and include (multivariable RR): female (1.04),
prior contact with psychiatrist (1.03), IC®codes for potential anxietglated symptoms (0.97), 3+ anxiety
diagnoses before SSRI initiation (1.04), adjustmésdrder diagnosis (1.00), ADHD diagnosis (0.96), development
delay/learning disability diagnosis (1.03), disruptive behavior/oppositional defiant disorder diagnosis (0.96), other
episodic mood disorder diagnosis (1.00), sleep disorder diagnosis (0.8¥9peegsant (0.97), benzodiazepine

(0.99), ADHD medication (0.98), antipsychotic (1.02), hydroxyzine (0.95), opioid (0.97), prescription medication
use (4+=0.98,-3=1.00, O1=reference), problerariented outpatient visit count (6+=1.04521.02, 0
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1=refaence), psychiatricelated inpatient admission (0.98), Rpsychiatricrelated inpatient admission (0.99),

allergic rhinitis (1.02), asthma (0.98), cardiac disorder (1.03), dysthymia (1.00), fainting/dizziness (1.00),
gastroesophageal reflux disease (},.@digraine (1.01), scoliosis (1.05), injury: fracture/sprain (0.99), injury: head
injury (0.95), injury: other (0.98), parent aged 50+ years (1.04), parent anxiety diagnosis (0.99), parent depression
diagnosis (0.98), parent adjustment disorder diagri0$9), other parent psychiatric diagnosis (1.01), parent
benzodiazepine prescription (0.97), parent psychotherapy claim$ (1.00

Figure 4. 4. Mul tivariable predictability of high
characteristicincluded
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CHAPTER 5: INCIDENCE OF MENTAL HEALTH HOSPITALIZATIONS, INPATIENT
TREATED SELF-HARM, AND EMERGENCY ROOM VISITS FOLLOWING A NEW
ANXIETY DIAGNOSIS IN CHILDREN AND ADOLESCENTS, UNITED STATES 2005 -2014
5.1. INTRODUCTION

Anxiety disorders are one of the most common mental illnesses in children and adolescents with
estimates of current worldwide prevalence from! 2886/%.2 In the United States (US) estimates of the
lifetime prevalence of pediatric anxiety range from2086*28 with a third of individuals having an
anxiety disorder by age ?5Symptoms of anxiety disorders often begin dughgdhood®'*making
childhood an important age to consider the effects of anxiety. Children with anxiety disorders are at a
heightened risk for subsequent anxiety disorders, depression, alsehahd substance abi8él-3’

Anxiety disorders can have a sustained impact on daily life, rankihm2%wuses of global
disability-adjusted life years (DALYS) in childréand individuals with anxiety disorders have
demonstrated high utilization dkalthcare serviced1°1% In 2013, axiety disorders were $0n
conditions with the largest personal health care spending in the US for children <20 years of age, totaling
3.4 billion US dollars with 8.3% spent in inpatient settings, 308%pharmaceuticals, and 82.1% in
ambulatory caré’®

Emergency room (ER) visits, mental health related hospitalizations, aftheglfevents are
serious events that place a significant burden on the patient, caregiveraltcare
systemt02:106.107.179.18¢n 2010 suicide was thé"4deading cause of death in childreris years, 3in
children 1524 years® While the causal effect of anxiety on suicide in children is not established,
anxiety has been shown to be a risk factor for suicide related behaviors in chiltine2011 the rate of
inpatienthospitalizations related to mental health in children was 26/10,000 with a mean $580&
per hospitalization anehean length of stay of days'°® While relatively uncenmon in the overall

populationmental health related hospitalizations occurred in 7%exdicaid enrolled children with a
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mental health diagnosl€® ER visits are common in children, with 18% of US children havingRvisit
in a yeamperiodi®injury being a common cause for pettic ER visits!!! Between 2009 to 2011, around
1.2 million BR visits for anxiety occurred with 6% of occurring in children under 18 y&ars.

Previous important work has described how many segeents are related to anxiétyput
there is less work longitudinally evaluating how many children with anxiety typically experience one of
these events. Describing the risk of serious, impactful events in children newly diagnosed with an anxiety
disorder can help inform cliniciansaregivers and patients at a time when information may be
particularlysoughte f t er . Thi s i nformation can contribute
caregivers and patients on the importance of managing symptoms, when to seek additiomal ttege, a
impact of cemorbid psychiatric conditions. Additionally, comparing the risk of events in children with
anxiety vs. similar children withoatnxiety can provide context to further guide expectations and focus
research efforts.

Therefore, in a cohbof commercially insured children newly diagnosed wsitixiety in an
office setting we aimed to estimate the risk of mental health related hospitalizations, inpatient treated self
harm and ERvisits overall and by age and the presence of psychiatmaeocbidities. We also estimated
the incidence of these events in a similar population of commercially insured children without diagnosed
anxiety.
5.2 METHODS
5.2.1.Datasource & study population

We used Truven Health Analyticsdéd Mar ket Scan
We utilized data from January 1, 2004 to December 31, 2014, including inpatient admissions and
services, outpatient services, outpatient dispensed prescriptions, &hglaeaenroliment files.

We identified a population of children-(¥ years) newly diagnosed with an anxiety disorder
from 20052014. We selected the first anxiety diagnosis recorded in database histor2(2d04An
anxiety diagnosis was definedas ICD-9-CM code (293.84, 300.0x, 300.2x, 300.3x, 309.21, 309.81,

313.23) corresponding to anxiety disorders in the Diagnostic and Statistical Manual of Mental Disorders,

7C
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Fourth Edition (DSMIV) 8 which included postraumatic stress disorder (PTSD) and obsessive
compulsivedisorder (OCD). We required children to have at least one year of continuous insurance
enrollment (with prescription benefits and mental health services coverage) prior to the first observed
anxiety diagnosis; this was to increase the likelihood thatlemdfied a new anxiety diagnosifigure
5.1). For example, this requirement removed children with a first anxiety diagnosis in the few months
after insurance coverage began, since with the linhitgtdry we cannot determine if thdiagnosis
represergda new diagnosis. We excluded children with a diagnosis of bipolar disorder (296.0x,-296.4x
.8X), personality disorder (301.x), schizophrenia (295.x), and autistic disorder (299.00) as it is likely that
children with these conditions have more complexohysand treatment regimens with anxiety a
secondary diagnosis.

We additionally excluded children with anxiatglated treatments in the year before their new
anxiety diagosis as we aimed to identify childreaive to anxiety treatment. We excluded aleiidwith
a dispensed SSRI prescription or a recorded psychotherapy session (CPT code) in the year prior to the
new anxiety diagnosis. We further excluded children with a benzodiazepine, buspirone, other
antidepressant, hydroxyzine, or antipsychotic prpsori in the prior year as these can be used to treat
anxiety, and antipsychotics are used to tseate of theeo-morbid conditions we excluded. We did allow
other baseline prescription medications that are sometimes used to treat anxiety {@rckets
anticonvulsants, clonidine/guanfacine) since these medications are rarely used as an haitialednti
pharmacotherap@hapterl) and have primary neanxiety indications.

Finally, the cohort was restricted to children with a new anxiety diagimoais office setting
(83%). This restriction was to focus on a more similar, clinically relevant subset of children and exclude
children diagnosed with anxiety outside an office (i.e. inpatient hospitalization, ER visit, urgent care) who

likely had a diferent trajectory leading to their diagnosis.
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Incident event definitions

Children were followed beginning the day after their new offiased anxiety diagnosis for up to
2 years. We identified the first event of interest per child. A mental health ratapdalization was
defined as an inpatient admission record with a psychiatric diagnosiO{CND code=296319) in any
placement on the inpatient admission record. For a secondary definition we defined a mental health
related hospitalization as an inigait admission record with a psychiatriaginosis in the primary
diagnostic positio®? A treated setharm event was defined as an inpatient rewdtid an ICD9-CM
external cause code{fbdes: E95@958) for intentional suicide and saffflicted injury 18318% For
another secondary outcome we examined recorded suicide ideatiof (@iz=V62.84, avable late
2005) to observe how often the code was used, acknowledging very low seri8tivity.

ER visits were defined as a claim with a category of service designated asHmBRety-
related ER visits were defined as ER visits with a diagnostic code for an anxiety disorder used to define
anxiety in the patient population or a diagnostic code for adjustment disorder with anxiety (309.24,
309.28) or acute stress disorder (308jury-related ER visits (including poisoning) were defined
broadly as ER visits with an IGB-CM diagnostic code 8089982 excluding late effectef injuries
(905-909), or EB0R99, excluding late effects (E929, E959, E969, E977, E989, E999) and E849 (place of
the injury).
5.2.2.Comparison cohort

A comparison cohort included children in the same database who matched with a child in the
anxiety coha on age, sex, date (defined as a recorded diagnostic code on the date a child was diagnosed
with anxiety, termed fAmatch da(Figue5.1). Brom all possible o mp ar i
matches (13nillion children),the same inclusion requireents used to define tla@xietycohortwere
applied:1) prior year with prescription and mental health services insurance coverage, 2) no diagnosis of
anxiety prior to or on the match date, 3) no psychotherapy, SSRI, benzodiazepine, buspirone, other
antidepressant, antipsychotic, or hydroxyzine use in the prior year, 4) no diagnosis of schizophrenia,

personality disorder, autistic disorder, and bipolar disorder, and 5) at least one diagnosis on the match

72



date from an office setting. From themaining posble matches (&nillion children) we randomly
selected up to 10 matches per child with anxietghi*d in the comparison cohort was only allowed to
match once even if they matched to multiple children. Children in the anxiety cohort were allowed in the
comparison cohort if they matched to a period before their anxiety diagnosis (3% of the comparison
cohort were children from the anxiety cohort). We defined and collectetiates and incident eveimts
the same manner for the comparison cohort as thetgroohort.
5.2.3.Primary patient covariates

For each child, age, sex, year of first anxiety diagnosis (or year of match date), and provider of
first anxiety diagnosis (or provider of diagnoses on match date) were included. For children with anxiety
wegouped children by the specific anxiety disorder
diagnosis (or match date), we created indicators for psychiatric aRasgohiatric cemorbidities,
inpatient and outpatient visits, ER visits, and matilim use. A primary variable of interest was
psychiatric cemorbidity, defined as 1) no psychiatric-owrbidity diagnosis in the prior year, 2)-co
morbid depression diagnosis in the prior year (inpatient or outpatier®ICH code=296.2x, 296.3X,
300.4% 309.1x, or 311.xx), and 3) a ndepression psychiatric gnorbidity (ICD-9-CM: 290319,
excluding anxiety and depression diagnoses). As the study cohort is restricted to treatment naive children,
a proportion of children previously treated for deprassioother psychiatric emorbidities were, by
default, excluded. The primary covariates were used to describe the study population, as stratification
criteria, and to compare the anxiety cohort with the comparison cohort.
5.2.4.Statistical analysis

We described the cohort of children newly diagnosed with anxiety and the comparison cohort.
We used Kaplan Meier estimator to estimate the cumulative incidence and associated 95% confidence
interval (Cl), of each incident event. Children were censored attherence of the first event, insurance
disenroliment, end of data (12/31/2014), or 2 years after the anxiety diagnosis (or match date). The
cumulative incidence was reported at 1 month, 6 months, and 1 year after the anxiety diagnosis (or match

date) andlisplayed up to 2 yeargVe stratifiedresultsby age group and psychiatric-owrbidity. For the
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comparison cohort we only present the stratification with no baseline psychiatniorbadities, given the
low prevalence of psychiatric gnorbidities. Theanalysis for recorded suicide ideation was restricted to
children diagnosed with anxiety (or match date) from 20084 since the ICE code was not available
until late 2005. For a sensitivity analysis we examined the incidence in a cohort of childrerseitond
anxiety diagnosis in the 3 months after their first diagnosis, as 1 diagnostic code may not represent a true
diagnosis, i.e. claim was rutut diagnosis, data entry error, or patient referred to specialist for
assessment and not subsequentigaiosed®®
5.3 RESULTS

From 20052014 there were 198,450 children with a new anxiety diagnosis in an office setting
without prior anxiety treatment. Children had a mediandde years (IQR: &5 years) and 45% were
male (Tables.1). The majotly had anew anxiety diagnosis of unspecified anxiety (53%), followed by
25% diagnosed with generalized anxiety disorder then 5% with OCD and 4% with PTSD. A psychiatrist
or psychologist/therapist was associated withatindety diagnosis in 46% of childrdollowed by 21%
diagnosed by a pediatrician. Siercent of children had a baseline depression diagnosis, with 86% of
them having a depression diagnosis at least 30 days prior to the anxiety diagnosis. Théesngghade
follow-upinsurancesnrollmentwas558 days (IQR: 233164) in the anxiety cohort aii®8days (IQR:
337-1213 in the comparisonohort.

For thecomparisorcohort, 10matches were identified for >99% childrienthe anxiety cohort.
The comparison cohort had a lower baseline prevalenggyohiatric cemorbidities,medication
utilization, outpatient visits and selectedon-psychiatric cemorbidities(Table5.1). Of the top 70% most
common ICD9 diagnoss recaded on the match date,%/had a code related to a vaccination or routine
visit/exam, 3% were psychiatrdtagnoses, % were injury/pain related diagnoses, 32% related to general
acute concerns (ex. feverar infection, common cold) 98 were related toanditions likely requiring
repeat visitdut less sever@x. acneskin infection, chronic rhinitis), and ¥ diagnoses for potentially

for more chronic, severe conditions (ex. asthma, ohasigpecified chest pgin

74



5.3.1.Cumulative incidence inchildren with diagnosed anxiety

Table5.2 displays the -month, 6month, and dyear cumulative incidence of each event in
children with anxietyFigure5.2,5.3). Oneyear after a new anxiety diagnosis 2.0% of children had a
mental health related hospitadtion. The incidence lowers slightly to 1.7% (95% CI:1L&) when
restricting to hospitalizations with a mental health diagnosis listdee primaryposition Around 6 per
10,000 (0.06%) children had an inpatient, treatedrs@lin event 8nonths aftea new anxiety diagnosis
and 8 per 10,000 by 1 yedrrecorded suicide ideation claim occurred in 1.0% of children in the year
after an anxiety diagnosiBR visits were common with 12% of children having an ER visit within 6
months and 20% within 1 yeaknxiety-related ER visits occurred in 1.4% of children a year after a new
anxiety diagosis.
5.3.2.Cumulative incidence in the comparison cohort

In the comparison cohort, the cumulative incidence of each outcome was lower thidrénc
with anxiety(Table 5.2 Figures5.2, 5.3). Oneyear after the match date 0.5% of children had a mental
health related hospitalization. Around 1 in 10,@80drenhad an inpatient treated sélrm event by the
end of oneyear. The incidence of an ER visit was 8% -am@nths and 13% atylear and injuy related
ER visits at 4% and% respectively.
5.3.3.Age and psychiatric cemorbidity stratification

The cumulative incidence of each event varied by age at anxiety diagnottie prekence of
basdine psychiatric cemorbidities(Table5.3: 1-year incidence)The incidence of mental health related
hospitalizations (8nonths: 5.1%, 95%1:4.6-5.6), inpatient treated sefiarm events @nonths: 0.43%,
95%CI:0.30:0.60), and anxietyelated ER visits (#nonths: 2.2%, 95%1:1.9-2.6) following a new
anxiety diagnosis occurred more frequently in childreri74ears with canorbid depression compared
to other ages and aoorbidity groupgFigure5.4). In turn, in children 1417 years without a psychiatric
co-morbidity diagmmsed at baseline, the incidence of mental health related hospitalizatiem®atits
was 1.6% (959%1:1.5-1.7), inpatient treated sdffarm events 0.07% (95@:0.05-0.10), and anxiety

related ER visits 1.4% (95%l:1.3-1.5).
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Restrictingthe comparison dwrtto childrenwithout any baselinegychiatric cemorbidity
(N=1,805682 91%), the cumulative incidence of events remained lower than in children with anxiety
and no psychiatric-morbidity (Table5.3).
5.3.4.Sensitivity analysis

In children with a seond recorded anxiety diagnosis at least 90 days after the first diagnosis
(n=113,437, 57%), the incidence of ER visits overall and injury related ER visits was siroitddren
without a followup anxiety diagnosis within 90 days 85013. There wasn increased cumulative
incidence innpatienttreated setharm events, mental health related hospitalizations, and anxiety related
ER visitsin children with a second, followp anxietydiagnosigTable 5.4. For example, 2.4% (95% CI:
2.32.5) had a maal health related hospitalization 1 year after a new anxiety diagnosis in the cohort with
a secondnxiety diagnosis compared to 1.3% (95% CI:1L4 in children with one anxiety diagnosis
5.4. DISCUSSION

Serious, high healthcare utilizing events were relatively common in the months after children
were newly diagnosed with anxiety in an office setting. Older children witharbid depression had a
higher incidence of mental health related hospitalizatiamsiety-related ER visits, and inpatient treated
seltharm events. However, these events still occurred in children with anxiety and no baseline psychiatric
co-morbidity and at a higher incidence than in a similar population of children without anxigty. O
findings add to the literature on pediatric anxiety to inform patients, caregivers, and providers at a time
when understanding the condition and future risks may be particularly useful.
5.4.1.Variation by age and psychiatric cemorbidity

We observea higher incidence of treated sedrm, mental health related hospitalizations, and
ER visits in older children. This is consistent witleyaous findings; the rate of ERsits for anxiety or
stress disorders in children increased substantially by aljeh& rate in children 104 years €old
higher than children-8 years, and even higher for childrenrIA'¥° In another example, anxietglated
ER visits occurred at a rate of 0.8 per 1,000 children <15 years of age and 5.4 per 1,00018ged 15

yearst® The rate of setharm injury also increases with age (i.e. 22024 rate: age-9 years: 4 per
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100,000; age H24: 154 per 100,000, 1B: 390 per 100,000%° To note, we measure age at a new,
recorded anxiety diagnosis and we do kraiw the age when symptoms began.

Children with a baseline depression diagnosis prior to or on the date they recetveduaxiety
diagnosis had a higher risk for the events considered than children withmatrlbim depression. This is
consistent with other research including higher reported medical costs in individuals with anxiety and co
morbid depression compared talividuals with only anxiety?* Co-morbid depression is highly
prevalent in those with anxiéf§ with depressive disorders most often developempadary to pediatric
anxiety? Given our baseline restrictions (no prior antidepressants and psychotherapy) aved tha
examined children with a new anxiety diagnosis, only 6% of children in our cohort had diagnosed
depression. Depression is especially associated withaetf event$® and monitoring suicide risk in
children with anxiety andeemorbid depression is recommendétVhile inpatient treated selfarm
events were much less common in children withoutmodid depression diagnosis at baseline, thiey d
occur in a small number. Theevalencef depression is expected to increase over time and
understanding if and when depression symptoms developed in children would further inform the results.

Further, baseline anxiety severity, which we cannot directly measure, would be another important
factor to consider in addition to age and psychiatrieraorbidity. We saw a higher incidence of mental
health related events iitdren with a followup anxiety diagnosi€hildrenwith arecordedollow-up
anxietydiagnosignay havehigher baseline severitZhildren without a followup anxiety diagnosis
within 3 months may include children with more mild anxjdtyt alsachildren with moderate to severe
anxiety tha do not receive followp care
5.4.2.Comparison cohort considerations

Prior studies fond serious events to occur more frequently in individuals with anxiety disorders
compared to individuals without anxiety. For example, adults with anxiety had higher-negital
related inpatient admissions, inpatient visits, and ER visits than col¥frtSncluding adults with
anxiety ancho co-morbid depressin®* In Denmark, the incidence of death by suicide was 0.61% over

15 years in adults with PTS&@&mpared to 0.04% in the comparison cohtiiot specific to anxiety
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disorders, 34% of Medicaid enrolletillren (321 years) with a mental health diagnosis had an ER visit
in 1999 compared to 20% in other enrolled childi¥n.

Some of the observed differences in incidence between the anxiety and comparison cohorts could
be related to baseline differences inmorbidities, as the anxiety cohort had higher recorded co
morbidities and prior healthcare utilization. In the literature, selected comorbidities were higher in adults
with anxiety than control groupé'%4along with a higher Charlson comorbidity index prior to a stress
disarder diagnosis compared to a control grétiiRelatedly, we do not investigate a causal relationship
betwea anxiety and the events considered; the differences in the cumulative incidences between the
anxiety and comparison cohorts should not be interpreted causally. While we have the date of a new
anxiety diagnosis, we do not know when anxiety first develapeldcannot ensure temporality for
baseline covariates. For example, somatic symptoms are common in children with anxiety and can
include chest pain, abdominal pain/stomachaches, and heada¢h&8The baseline ffierences we see
in diagnoses for migraines/chronic headaches and cardiac disorders could be diagnoses resulting from the
anxiety disorder, beforanxietywas recognized. The differences in baselinencobidities are part of the
full picture when estimatig how often events are experienced in a population witlvéhdut an anxiety
disorder.

The comparison cohort in our study is also not meant to provide incidence estimates for the
national, genergbopulation, but in @ommercially insuredohort withthe same baseline exclusions as
the anxiety cohort (ex. naive tertain psychiatric treatmendédgnoses). For reference, in the US the
estimated annual percentage of privately insured childiEhygars in with an ER visit was 16% in 1997,
15% in 2010and 11% in 2012 This is fairly similar to our comparison cohort #82014), with 13%
of children 317 years with an ER visit in a year.
5.4.3.Timing and follow-up of events

For treated selharm, mentahealth related hospitalizations, and anxiety related ER visits we see
greater separation in the cumulative incideleveen the comparison and anxiety cabiorthe first

months after the anxiety diagnosis. We expect more events following a new anxiety diagnosis, as children
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with a newanxiety diagnosis are likely experiencing symptoms at a level that resultediimgseek
advice/care from a medical provider. In contrast, many children in the comparison cohort were matched
on a diagnosis associated with routine care (vaccination, well visit) and we would not expect to see an
increase in events followinhosediagnosticcodes Future research could examine the care received
leading up to and at an anxiety diagnosis but also the care received during and after each of these serious
events to determine wheiraprovements are needed. Only 13% of all aged individuals sawtalmen
health specialist during an anxieglated ER visit® In Canada, almost 3% of children with an ER visit
for anxiety or gtessrelated returned within 3 days for another mental health related problem and only
30% of children had a followp visit 7 days after dischard¢.
5.4.4.Treated seltharm estimates, part of the picture

The treated, inpatient sdifarm events and recorded suicide ideation we observe represent a small
fraction of all suicidal ideation and behavior. The results presented may be considerably underestimated
and should be viewed as a lower limit of the event incidence. This is partially because our definition for
selfharm required a recordedd®de, whichare often incomplete in claims data;%with low
sensitivity but high specificity in identifying suicide attem{f#sThe ICD-9 code for suicide ideation was
found to be present in only 3% of patients with suicide ideation recorded in health recofd@Sisde
ideation and behavior are seffported more frequently than our specific eveninitédns; in high school
students, 16% reported they had seriously considered suicide and 8% reported they had attempted suicide
one or more times during the prior yéat'in the CAMS 12week randomized controlled trial of
children with moderate to severe anxiety 0.8% reporteehseih behavior, 2.3% suicide ideation, and no
suicide attempt® We saw a lower incidence of treated $&fm events than thigal population
especially considering the trial excluded children with baseline depression; however, this is a component
of our definition and that we identified children at a new diagnosis and included childreail\s@herity
levels. In a longitudinastudy, children treated with cognitive behavioral therapy for anxiety (n=66) were

followed for 719 years and 9% had made at least 1 suicide attempt and 27% reported experiencing
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suicidal ideatiort!? These findings highlight that risk can remain over time and are important to consider
past the 2 years we evaludta our study.
5.4.5.Management of anxiety disorders

Children aml adolescents often do not seek professional help for mental health pF8blems
including children and adolescents with anxiety disorders, despite the impairments. Eugntesiof
adolescents with anxiety reported receiving care for their condition, 29% of adolescents with a severe
anxiety disorder, lower than care in adolescents with depression (38%) and ADHB t&0%lar to
other findings®® For some children with mild severity, education and support may help manage
symptoms, bt anxiety should be monitored at follawp visits for change®.Typically the course for
pediatric anxiety disorders is thditgo be chronic and persistéaitthe majority of children in the
Child/Adolescent Anxiety MultModal Extended Longerm Study (CAMELS) experienced relapse or
chronic anxiety during the 5 years of follayp 22 The costs of untreated anxiety disorders could
potentially be reduced with appropriate c&faVhile we did not corider treatment or care received
following a new anxiety diagnosis or know the baseline severity, the incidence of the evaluated events
hints to the fact that many children withxiety may need improved care
5.4.6.Limitations

Limitations of the worlkshould be considered. As we mention previously, treatedhaatf and
suicide ideation are underestimated based on our definition and results should be viewed as the lower
limit of the actual incidence. We cannot be certain we are identifying the datecohe c hi | dbés f i r st
diagnosis. Children may have beepypously diagnosednd children with a recorded IC®anxiety
diagnosis may not meet the clinical criteria for an anxiety disorder. Relatbdtren in thecomparison
cohortcould have had uliagnosednxiety. We miss any outcomes that resulted in death if the patient
was not first admitted to the hospital; given the age of the study cokbrty@ars), death does not
account for substantial loss to follayp and the competing risk of deatbuwid have a minimal influence
on estimatedDifferences in recorded suicide ideation between the anxiety cohort and the comparison

cohort could be related to reporting opportunities; children subsequently receiving psychotherapy may
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have more opportunitige report suicidal ideation. Our definition of injury related ER visits is broad and
allows an injuryrelated ICD9 diagnostic code to be in any diagnostic position (ex. not just the
primary/secondary cause). When consideringnoobid depression, admitiative codes for depression
have shown reasonable concordance wighlical record$?® however, undiagnosednrecorded
depression is missed. We additionally exclude children with previously treated depression given
exclusion criteria. As stated previously, we recognize some treatdthselfbehaviors were missed, but
it is very likely that the outcomes iderifl were true event8Ve restricted our analysis to children
diagnosed with anxiety in an office setting to provide information on a clinically relevant subset of
children. While outside the scope of this study, children with an anxiety diagnosis firste@©utside
an officearean important subset to descrilbether. Our comparison cohort was meant to provide context
for the incidence of events under the same definitions and in a similar population of children, it is possible
that due to inclusion redyements we selected a sicker or healthier subset than intended.
5.4.7.Conclusion

Following a new anxiety diagnosis, a significant proportion of children experience a mental
health related hospitalization, inpatient treatedsaifn, oranER visit. The incidence of events in
children with anxiety varied by age and by the presence of psychiatmodudities and occur more
often than in children without anxiety. Describing the incidence of these events adds to understanding the
impact and burden of datric anxiety disorders. The information can possibly encourage proper

management of anxiety symptoms and help focus research efforts within pediatric anxiety.
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Table5.1. Patient characteristics of children newly diagnosed with anxietytaldden in the comparison
cohort

Children with new

. : . Comparison cohort
anxiety diagnosis

(n=1,980,082)

(n=198,450
No. % No. %
Matching factors
Male 89,341 45.0% 891,444  45.0%
Age, Median (IQR) 12 (815) 12 (815)
3-9 years 65,052 32.8% 648,983 32.8%
10-13 years 56,462 28.5% 563,197 28.4%
14-17 years 76,936 38.8% 767,902 38.8%
Year of treatment initiation
20052006 15,582 7.9% 155,025 7.8%
20072009 37,197 18.7% 370,582 18.7%
20102012 78,245 39.4% 781,564 39.5%
20132014 67,426 34.0% 672,911 34.0%
Region of first anxiety diagnosis
North central 53,987 27.2% 539,754 27.3%
Northeast 41,423 20.9% 413,809 20.9%
South 61,423 31.0% 614,178 31.0%
Unknown 2,313 1.2% 19,512 1.0%
West 39,304 19.8% 392,829 19.8%
Child characteristids
Initial anxiety diagnosis
Unspecific anxiety 104,838 52.8% -
Generalized anxiety disorder 50,433 25.4% -
OCD 9,816 4.9% -
PTSD 8,066 4.1% -
Panic disorder 6,861 3.5% -
Separation anxiety disorder 5,674 2.9% -
Other, multiple 12,762  6.4% -
Provider type, anxiety diagnosis/match dat
Psychiatry; Psychologist, therapist 91,539 46.1% 39,781 2.0%
Pediatrics 42,633 21.5% 702458  35.8%
Family practice 20,309 10.2% 266,621 135%
Multi-specialty group 7,615 3.8% 101,543 5.1%
Other 26,012 13.1% 621,388 31.M%
Unknown, multiple 10,342 5.2% 248,291 12.5%

Anxiety related symptoms, prior 90 days 28,339 14.3% 140,823 7.1%
Psychiatric cemorbidities

Any other psychiatric diagnosis 53,963 27.2% 174400 8.8%
Depression 12,294  6.2% 16,270 0.8%
Adjustment disorder 6,619 3.3% 26,423 1.3%
ADHD 23,895 12.0% 95,854 4.8%
Developmental delgyearning disability 5,204 2.6% 16,387 0.8%
Disruptive behavior, conduct disorder 5,428 2.7% 10,136 0.5%
Other episodic mood disorder 1,653 0.8% 2,830 0.1%
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Sleep disorder 5,917 3.0% 14,255 0.7%

Substance abuse 1,529 0.8% 4,931 0.2%
Suicidality
Seltharm 124 0.1% 144 0.0%
Suicide ideation 488 0.2% 708 0.0%
Medication use in prior year
Count, therapeutic subgroups 2 (1-3) 1(03)
0-1 92,765 46.7% 1,034,653 52.3%
2-4 82,995 41.8% 793,672 40.1%
5+ 22,690 11.4% 151,757 7.7%
ADHD medication 19,895 10.0% 106,283  5.4%
Opioid 16,759 8.4% 164,418 8.3%
Non-psychiatric cemorbidities
Acne 14,870 7.5% 145,646  7.4%
Allergic rhinitis 24,822 12.5% 195,983 9.9%
Anemia 2,414 1.2% 20,731 1.0%
Asthma 18,603 9.4% 154,189  7.8%
Cancer diagnosis 486 0.2% 4,533 0.2%
Cardiac disorder 3,188 1.6% 17,629 0.9%
Dysrhythmia 1,886 1.0% 10,267 0.5%
Diabetes 1,067 0.5% 10,345 0.5%
Epileps/, convulsions 2,461 1.2% 15,583 0.8%
Fainting, dizziness 6,865 3.5% 33,827 1.7%
Gastreesophageal reflux disease 5,480 2.8% 19,576 1.0%
Hearing loss/problems 3,844 1.9% 29,311 1.5%
Injury
Fracture, sprain 25,280 12.7% 290,402 14.7%
Head injury 6,169 3.1% 54,348 2.7%
Poisoning 595 0.3% 1,839 0.1%
Other 37,935 19.1% 358,908 18.1%
Migraine, chronic headache 4,042 2.0% 22,211 1.1%
Overweight, obese 3,257 1.6% 23,463 1.2%
Spine curvature 3,551 1.8% 32,009 1.6%
Visual disturbance/loss 3,527 1.8% 22,959 1.2%
Well visit 115,380 58.1% 1,221,235 61.7%
Outpatient, problem oriented visit 3 (1-5) 2 (1-4)
0-1 50,283 25.3% 653,417 33.0%
2-5 101,050 50.9% 1,011,636 51.1%
6+ 47,117 23.7% 315,029 15.9%
Inpatient admissions
Psychiatric diagnosis 546 0.3% 1,519 0.1%
No-psychiatric diagnosis 2,733 1.4% 24,063 1.2%
Emergency room visit
None 160,212 80.7% 1,652,013 83.4%
1 visit 29,433 14.8% 264,833 13.4%
2+ visits 8,805 4.4% 63,236 3.2%

IQR: interquartile range; PTSD: petsaumatic stress disorder; OCD: obsessigenpulsive disorder;
ADHD: attentiondeficit/hyperactivitydisorder
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aAgoraphobia 0.4%; anxiety due to medical condition 0.5%; social phobia 1.8%; other, specific phobia
1.5%; other anxiety 1.1%; selective mutism 0.5%; multiple specific anxiety diagnoses 0.7%
bDetailed definitions of covariates in Appendix 5
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Table 5.2. Cumulative incidence of serious events at 1 month, 6 months, and 1 year in children following a new anx$yatidgnahe
comparison cohort

1 month 6 months 1 vyear
No. Risk (95% Cl) No. Risk (95%Cl) No. events  Risk (95% Cl)
events events

Mental health related hospitalizatio

Children with anxiety 642 0.33% (0.360.35) 2,189 1.20% (1.151.25) 3,248 1.95% (1.892.02)

Comparison cohort 1,168 0.06% (0.060.06) 4,827 0.26% (0.260.27) 8,318 0.49% (048-0.50
Inpatient, treated seliarm

Children with anxiety 31 0.02% (0.010.02) 101 0.06% (0.050.07) 131 0.08% (0.060.09)

Comparison cohort 20 0.00% (0.060.00) 126 0.01% (0.010.01) 230 0.01% (0.010.02)
Anxiety-relatedER visit

Children with anxiety 599 0.31% (0.280.33) 1,620 0.88% (0.840.93) 2,371 1.41% (1.361.47)

Comparison cohort 590 0.03% (0.020.03 2,645 0.14% (0.140.15 4,657 0.27% (027-0.28)
ER visits (any)

Children with anxiety 5,198 2.7% (2.62.7) 21,173 11.7% (11.611.9) 32,518 19.8% (19.620.0)

Comparison cohort 34,573 1.8% (18-1.9 145,612 7.9% (7.97.9) 233,108 13.5% (13.413.5
Injury-related ER visits

Children with anxiety 1,764 0.9% (0.90.9) 9,148 5.1% (5.05.2) 15,186 9.4% (9.39.5)

Comparison cohort 12932 0.7% (0.60.7) 67,485 3.7% (3.73.7) 113483 6.6% (6.66.7)
Recorded suicide ideatibn

Children with anxiety 312 0.17% (0.150.18) 1,080 0.62% (0.580.66) 1,626 1.026 (0.971.07)

Comparison cohort 435 0.02%6 (0.020.03) 2,021 0.11% (0.110.12 3,597 0.22% (0.210.23

&Children diagnosed with anxiety (or match date) in 2005 excluded from analysis
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Table5.3. Oneyear cumulative incidence of events after a new anxiety diagnosis in children stratified by age at anxiety diagnesisrid co

psychiatric conditions

Mental health related

Inpatient treated setiarm

Anxiety-related ER

ER visits

Injury-related ER

Total hospitalization visits visits
e e\’:leor'lts Risk (95% CI) e\'tl:r.lts Risk (95% CI) e\tl:r;ts Risk (95% CI) e\lj(ec)ﬁts (95R(’:|(C:I) e\'j;r'lts (95R°I/ikCI)
Age at anxiety
diagnosis

3-9 years 65,052 229 0.4% (0.40.5) * 233 0.4% (0.40.5) 8988 17% (1617) 4,198 8% (89)

10-13 years 56,432 789 1.7% (1.61.8) 22 0.04% (0.020.07) 621 1.3%(1.21.4) 8,388 18% (1818) 4,348 9% (9-10)

14-17 years 76,936 2,230 3.5% (3.33.6) 109 0.17% (0.140.20) 1,571 2.3% (2.22.5) 15,142 24% (2324) 6,640 11% (1611)

Psychiatric ce
morbidity?

Depression 12,294 630 6.3% (5.86.8) 46 0.43% (0.320.57) 301 3.1% (2.73.4) 2,629 27% (2628) 1,187 13% (1213)
3-9 years 1,056 * - * - * - 159  19% (1622) 80 10%(8-12)
10-13 years 2,903 125  53% (4.46.3) 10  0.39% (0.260.70) 65  2.8% (2.23.6) 558  24% (2226) 275 12% (1%14)
14-17 years 8,335 497 7.4% (6.88.0) 36 0.50% (0.360.69) 230  3.5%(3.03.9) 1,912 29% (2831) 832  13% (1214)

Other 41,669 757 2.2% (2.12.4) 20  0.06% (0.040.09) 449  1.3% (1.21.5) 6,903 21% (2621) 3,297 10% (1610)
3-9 years 16,691 118 0.9% (0.71.0) * - 78 0.6% (0.50.7) 2,441 18% (1719) 1,101 8% (89)
10-13 years 12,456 186  1.9% (1.62.2) * - 123 1.2%(1.615) 1,838 18%(1819) 966  10% (911)
14-17 years 12,522 453  4.4%(4.44.8) 19  0.18% (0.110.27) 258 2.5%(2.22.8) 2624 26% (2527) 1,230 12% (1213)

None recorded 144,487 1,861 1.5% (1.51.6) 65 0.05% (0.040.07) 1,621 1.3%(1.21.4) 22,986 19% (1919) 10,702 9% (99)
3-9 years 47,305 103 0.3% (0.20.3) * - 149  0.4% (0.30.4) 6,388 16% (1616) 3,017 8% (%-8)
10-13 years 41,103 478 1.4% (1.31.5) 11 0.03% (0.020.06) 433 1.2% (1.11.3) 5992 17% (1718) 3,107 9% (9-10)
14-17 years 56,079 1,280 2.7%(2.629) 58  0.12% (0.090.15) 1,039 2.2% (2.02.3) 10,606 23% (2223) 4,578 10% (1610)

Reference cohort, no psychiatric-cwrbidity”
3-9 years 595,329 356  0.1% (0.10.1) * - 363  0.1%(0.1-0.1) 60,993 12% (1212) 27,764 6% (66)
10-13 years 510,547 1,309  0.3% (0.30.3 21 0.01% (0.000.08 1,008 0.2% (0.20.2) 51,710 12% (1212) 28,496 7% (67)
14-17 years 703,050 3626 0.6% (0.60.6) 141  0.02% (0.020.03) 2376 0.4%(0.40.4) 92,556 15% (1415 43,656 7% (7-7)

*Not displayed due to low event count
@Baseline psychiatric diagnoses given on the date of anxiety diagnosis or in the prior year

®N=1,808,926 (removed 175,568 with baseline depression or other psyotiagnosis)



Table 5.4 Sensitivity analysis: Cumulative incidenicethe anxiety cohontestricedto children with a
second anxiety diagno3is

Children with a secahanxiety
diagnosis (n=113,437%)
Mental health related
hospitalization
Inpatient, treated selfarm
Anxiety-related ER visits
ER visit, any
Injury-related ER visits
Children without a second
anxiety diagnosis (n=85,01%)
Mental health related
hospitalization
Inpatient, treated selfarm

Anxiety-related ER visits

ER visit, any
Injury-related ER visits

1 month 6 months 1 year
No.
. No. . No. .
event Risk (95% CI) Risk (95% CI) Risk (95% CI)
S events ents
0,
516 0.46% (0.420.50) 1,663 1.56% (1.491.63) 2,379 2'422/(:5(5'32'
25 0.02% (0.010.03) 80 0.08% (0.060.09) 99 0.10% (0.080.12
594  0.53% (0.480.57) 1,439 1.33% (1.271.40) 1,910 1.90% (1.811.98)
3,211 2.8% (2.82.9) 12,622 12.0% (11.812.2) 19,233 19.8% (19.620.1)
1,076 1.0% (0.91.0) 5,457 5.2% (5.15.4) 9,018 9.5% (9.39.7)
126  0.15% (0.120.18) 526 0.71% (0.650.77) 869  1.31%(1.221.40)
* - 21 0.03% (0.020.04) 32 0.05% (0.020.07)
0.74 % (0.68
* - 0,
181 0.26% (0.230.30) 461 0.82)
1,987 2.4% (2.32.5) 8,551 11.4% (11.211.7) 13,285 19.7% (19.420.0)
688 0.8% (0.80.9) 3,691 5.0% (4.85.1) 6,168 9.3% (9.19.5)

*Not displayed due to low event count
aSecond anxiety diagnosiecordedwithin 90 days of the first diagnosis
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New anxiety diagnosis,
2005-2014
Age 3-17 years
-1 year (office setting) +2 years

' »H N

L J L )

Anxiety cohort

No anxiety diagnosis

Insurance enrollment (prescription and mental

health services) Mental health related hospitalizations
Inpatient, treated self-harm
Recorded suicide ideation

ER visits (Any, Anxiety-related, Injury-related)

No antidepressants, benzodiazepine, buspirone,

antipsychotic, hydroxyzine prescription

No recorded psychotherapy use

No schizophrenia, personality disorder, bipolar

disorder, autistic disorder diagnosis v
A |

v
v

Comparison cohort Matched on age, sex, date, region
(1+ claim in office setting)

Figure 5.1Studydesign with inclusion criteria for the anxiety cohort and comparison cohort
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Figure5.2. Cumulative incidence of mental health related hospitalizations, inpatient treatedrself
and anxiety related ER visits following a new anxiety diagnositildren and in a comparison cohort
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Figure5.3. Cumulative incidence of ER visits and injury related ER visits following a new anxiety
diagnosis in children and in a comparison cohort
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