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INTRODUCTION

Ina2012 metingat the Centers for Disease Control and Prevef@®C), key experts
and stakeholders identifigaiblic health knowledge gaps abaongenital heart defect€(Ds),
namely prevalence of CHDs across the lifespan, {argn outcomes of persons with CHDs, and
health services delivery for persons with CHDEhese gapsand $rategies to addressem,
formedthe basis of &HD public health science agenda@he strategiemcluded leveraging

information inexisting databasde examine the epidemiology, health outcomes, and health
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service utilization of the CHD populatidnMany databasewith CHD dataexistand are

managed by hospitals, specialty organizations, partnerships, pahltg and other
governmentaéntities Researchemnay be familiar wittsomedatabases but nothers. Anyone
planning studies to address public health knowledge gaps may benefit from an understanding of
this complex.eonstellation of databases.

The,Congenital Heart Public Health Consortium (CHPHC) was formed in 2009 as a
collaboration‘of'stakeholderstiv themission to prevent CHDs and improve outcomes for
affected individuals. The CHPHC created a datse workgroup tincreaseawareness of
opportunities to contribute to thpiblic health sciencagenda for CHDs using existing
databasesdhesworkgroup, consisting of experts in various disciplicasdjologiss, surgeons,
epidemiologists, healtbervice researchers), identified databases located in Canada or the United
States (U.S.) with information on CHDs from 1990 onward. The goals of this paper are to
provide an overview of database types and list examples of databases which may be used to
address CHD public health knowledge gajfRB approval was not deemed necessary for this
review.

Database characteristics which may be important to consider when designing a study to
address CHD public health knowledge gaps can be grouped into &rmaga) population
included,b)datacontent and c) accessibilityThe first area relates to aspects such as sample
size, inclusiorcriteria, whether the database is populatased, and whether persons are
followed for a period of time. The second relates to what variables are includedge.gntly
amount of elinical detail, information on resource utilization, or financial infdion), data
collection meehanisms and coding, atada timeliness, accuracy, and completen&s® last
area involves obtaing access to use the data, which may be costly;donsuming, or
restricted and will vary depending on the database selected.

Using.existing data is often more cost-effective and reasonable than gatheringajew da
howeverresearchs limited to the de whichareavailable and there is often no perfect dataset
to answer asparticular questioReature®f particulardatabass vary in importancgedepending
on the research questio®nedatabase’strength inansweringa questiormay be a limitation
for another question. For example, a database may be population-based Hiotitea/elinical
detail This dathasemay be good for an overall prevalence estimate, but netedsl for
analyzing treatment outcomes of a particular CHD phenotlgpethe role oftheresearcheto
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determine which characteristics are most importadtfisnd the appropriate database that will
best inform the particular research questidhis paper does not comment on the strengths or
weaknesses a@pecific databasesubrather, presents general information and additional
resources. Researchanay use this information to help determine the utility of existing

databases fdheir particular CHD public health study.

DATABASE'CATEGORIESAND EXAMPLES

We'groupedexamples of databases into categories based on type of data source
(administrative healthcare, birth defect surveillamtiajcal, survey, and vital records)\Ve
briefly deseribe,each category below, with discussion of strengths and limitaticossider
when addressing public health knowledge gaf'e. also determined whethidentified example
databasebad individuals with only CHDs (cardiapecific databases) or had individuals with
many conditions, including CHDs (general databasé&SYanples of ardiacspecific and
general databases in each of these categories aranigialles1-4. Some databaseéhavemore
than one typ®fidata sources and atreerefordistedin Table 5 undea separateombined
categoryheading (e.g., Administrative and Clinicaljhe tables providea brief description of
the database, sponsoring organization, years of data, dRdL. link for further information An
asterisk denotecardiaespecific databasedVhile basic informations provided ora variety of
databaseggesearchers are encouraged to contact dathloasefor further information to assess
thar utility., Also, becauselatabases amonstantly evolvingother databasewt captured in

these tablemay, be useful in addressing a particular question.

Administrative healthcare databases

Administrative healthcardatabases are generatlgvelopedrom facility records or
health insurance clainier billing purposes and/or to document health care proyithey are
typically not designed for research purposilst are not specific to CHDs, but still useful for
research and public health investigatioslated to CHDs We identified hirteenadministrative
healthcare databas@neof which is cardiaespecific)(Table 1), wo administrative/clinical
databases, and foadministrativegurvey databases (Tlalb).

Facility-based administrative healthcare databasgsdeall patients ah certain

institution, regardless of payeand may be able identify a person over multiple encounters.
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However thesedatabases do not have data on outside resources utilized by that individual.
Facility-baseddatabasesgsually includeghe nominal charges for the services proviadithough
the provision of hospital or aggregated departnspetificcostto-charge ratiogllow the
estimation of facilityperspetive costs> On the other hand, claims-derivedministrative
healthcare databases cover healthcare use by all enrollees in certain health plans, regardless of
where the care’is receiveahd can follow individual for as long as they are plan beneficiaries
Claims databasdgpically include millions of enrolleegnd by definition do not include non-
enrollees andthe uninsured. Thegeluded groups may be needed in a study, depending on the
particularpublic’health issue beirapdressed Claimsbaseddatabases capture billed charges
andactual paymentsade, including paymenisadeby health plans and enrollees.

In general, dministrativehealthcare databases can provide large sample detailed
resource utilization and financial information, and are often population-based taghttbey
capture all patients in a geographic area or health plamever, some persons may not tise
healthcare systenthus,administrative healthcadatabases ay eitherover+epresent sicker
patients oexeludethose witloutaccess to care. Another limitationldfS. administrative
healthcare'databaseshisw dataarecoded. Typically, these databasselnternational
Classificatien of Disease version 9 or 10 Clinical Modification (ICD-9-CM, ICD-10-CM) codes
which oftenrick sufficient detail to adequately characterize speCiO phenotypes or
procedures. Hence, researchers may be limited to investipatiadclasses of CHDs or
procedures Administrativedatabases may also be difficult to ac¢ces® to restrictions and
license feesand, to use, due to their size and need for strong programmers or computational
power?

One example of multirstitutional facilitybasedatabases ish e HealthareCost and
Utilization Propct (HCUP)databasg developed and managed by the Agency for Healthcare
Researctand. Quality (AHRQ)hrough a public-private partnershighe cornerstone of HCUP is
facility-level inpatient and hospital outpatiehscharge datthatinclude diagnoses and
procedure.eades, admission source, discharge status, patient demographics, papecet
source, total billed hospital charges, estimated costs, length of stay and specific hospital
characteristicsHospitals provide¢hese datamall patients, including seffay and uninsured
patients to statelevel entitieghatcreate statspecific hospital discharge databadésder
Memoranda of Agreements these entitiekintarily sharewith AHRQ their files, which become
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part of HCUPFor 2013 the most current data year availaldl state@ccounting for 97% of

the U.S. populationparticipated in HCUP The states decide which data elements are included
in standardized State Inpatient Databases (&Hd)whether AHRQ can release their files

directly to_users For2013,SID filesfor 28 states were availaldérectly from AHRQ); files for

the remaining.states can potentially be obtained from thelstatkeorganizatiorf Nationally
representative.databases based on aggregatedh&hclude the annual Nationwitiational
Inpatiert'Sample (NIShand the triennial Kids’ Inpatient Sample (KIDRther HCUP databases
which capture"CHD care are listed in TableGpies of the HCUP databases can be purchased;
aggregatedata from select HCURatdasesre freely available ehne at the HCUPnet site
(http://hcupnetiahrg.gdv Severahealth service researstudieshave used HCUP data assess

data on incidence, outcomes, facility cosisd factors related to spitalizationfor individuals
with CHDs>™*°

Health insurance claims databases inelpdblic insurers and proprietary insurance
databases,.such as Truven Health’s MarketSsaite of databaseshe MarketScahresearch
databasemelude @ommercial database$ employersponsored insurance, a Medicare database,
and a Medicaid databasspresenting claims from anonymized states who contract with Truven.
MarketSeaii data from 2005 were usénl estimate healtbare use and costs for children with
CHDs?> Owvefr thirty statebave createcbr ae in the process of creating,-phyerclaims
databasesAPCD) that combine claims from within their stdtem private and public payet$.
12 Some States have &P data available on request, which could be useful in assessing
resource utilization andealthcare costs for persons with CHD, as well as surveillance of those
with CHDs:

AHRQ has toolsvhich gates can use improve quality of care for vulnerable
populations.To help researchers answer specific health service quedittsief databasewith
results for quality measuresid databases from whiateasuresould be calculatedreavailable

ondine (http://nhgrnet.ahrg.gov/inhgrdr/resourge3 his detailed compendium has information

on over 10@atabaseand websites, includingeveral listed in this paper (e.§larketScaff,
HCUP, state APCDs, and Medical Expenditure Panel Survey (MEPS)), which dan gui

researchers to appropriate databdsea particular study questi@bout CHDs

Birth defects surveillance

This article is protected by copyright. All rights reserved


http://hcupnet.ahrq.gov/�
http://nhqrnet.ahrq.gov/inhqrdr/resources�

Surveillance of infantsvith birth defectss a core public health activityWhile the
United Sateshas no national birth defect surveillance systewmstratates maintaiteir own
surveillance progras) which can vary by which entity conducts the surveillance (e.g., health
department)pbjectives, casascertainment methoage of children included, or defects
included. Surveillance data can be used épidemiolodg investigation§®** or health service
researcH™® We presented three exples ofBirth Defect Surveillanceatabasg(Table 2)and
three in‘the'eombined categoryRifth Defects Surveillan¢8urvey (Table 5). It is beyond the
scope of this'paper to liatl birth defect programs. Howeverlist of programs with links can
be found at the/National Birth Defect Prevention Netw®{BDPN) website

(http://www.nbdpn.org/state_programs_and_related_lir).pResearchers shoutdntact

specific birth defect surveillance programsiglore opportunities to analyze the state’s data.
The strengths of birth defects surveillance databases are that they usually include a
comprehensive, population-based birth cohort of infants viith defects The NBDPN was
formed to addresses issues of surveillance, research, and prevention among U.S. birth defect
programs.>The/NBDPN has created surveillance guidelines to help standardize data
collection’®*Recently, the NBDPN developetita quality measuresd trilevel performance
criteria, focusean data completenesimeliness, and accuracy, to assess strengths and
weaknesses of prograrffs This information will be used to develop and implement national
data quality standards for birth defects surveillanb&any programs also use chart review to
validate diagnoses, obtain data from several data sources, or use modifiedCI@DRfaCD-10-
CM codeswhich are more specific for birth defects; thus, the data quality mayedaighit
However, surveillance databases have varied methodology, rarely have resoasat@untibir
financial details unless linkeéd databasewith that informationand usually do not have
detailed clinical data on treatment course, unless it related to the diagnosis of the CHD.
Furthermore, due to Health Insurance Portability and Accountability Act (HIP&g\)lations,
access todentifiable data is restricted and governed by the birth defects program. Bidtsdefe
surveillancesdatabases, unless linked to other databases to provide imiotmegond infancy,
are not longitudinal. Although birth defects surveillance databasgsobée able to address
some clinical or outcomes questions, their strengths provide important informatioe luirth

prevalence o€HDs.
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One of the oldest birth defects surveillapcegramss the Metropolitan Atlanta
Congenital Defects Program (MOP), maintained by the Centers for Disease Control and
Prevention. Begun in 196 MACDP collectsinformation on birth defects in infants and children
up to six years of age who were born to mothers residing in seéaipolitan Atlanta
counties’' Casesare identified by trained abstractors who actively search newborn hospitals,
pediatric hespitalsandother clinical sources, armwdses are linked taital records from the
Georgia'Department of Public Health. Recaads reviewed and thoséth a CHD diagnostic
codeare classified by physicians trained in pediatric cardiglaging standard clinical
nomenclaturelerived from the Society of Thoracic Surge@wygenital HearSurgery Database
(STSCHSD).?4MACDP data orCHDs havebeen extensively analyzed, resulting in
publications’on'trends prevalencand survival® *> #*risk factors for CHDS? anda
comparison ofidministrative and clinical codirfgr CHDs*

Birth defects surveillangerograms monitothe CHDoccurence in their jurisdictioand
contribute to CHD epidemiology. However, given the rarity of birth defects, thefeen
insufficientdata in any one state to addie@®mepublic health questionsThe NBDPN also
publishes pooled data from participating programs; in the 2012 annual report ckt@al C
surveillance, data wetdghlighted® and the public health role in newborn screening for critical
CHDs was-discussed. There is also data repositoryvith data submitted byeveraltates for
infants with birth defects born 1999-2007, which has been used to study the association of
race/ethnicity with birth defect the survival of infants born with birth defeéfs* and may be

used to study*ether issues related to CHDs.

Clinical"CHD databases or registries

Manydatabases with clinicaiformation on persons with CHDs exist, includsiggle
and multitnstitational databases as well as speciedineregistriesand research datasethese
databases'vary in years of data collected, type of data, inclusion criteria, and ptopaséty.
Research datasets may havéquely different characteristiéom clinical registries.Many
clinical databases adesigned to track patient outcomes, to improve quality of care or for care
benchmarking. Howeverirge the early years of pediatric cadinterventiongsit was
recognized that the experience of any one institution was lingiteticollaboration between
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centers was necessary to have sufficient numbers to conduct meaningful outcomes.ahalys
this paper we grouped examples of mulitistitutional clinical datsets specialty care registries,
and research datasets in the “clinical” categ@rg.identified15 databasesourced primarily
from clinical practicg13 cardiaespecificones)Table 3) and tvo adminstrative/clinical
databasessourced from a combination of large administratigalthcare databases combined
with clinical practice datéTable5).

The strengtlof clinical databaset® address public health knowledge gbgs in their
detailedinformationon diagnosis, treatment, aalihical outcomes Multi-institutional clinical
databases usually amass a large sample size over time, with diversity in CHD phenotypes, patient
characteristicssand geographic representatianthermore, clinicaflatabasesftenuse sandard
nomenclature and outcomeeasuresalthough the implementation of these standards may be
inconsistent withiror acrossnstitutions ordatabase as recentlydocumented® Clinical
databasemay also have information on comorbidities and oardiac eventayhich is
especially‘important for the older populatio@linical databases are useful, for example, when
evaluatingshow clinical factors such as treatment or hospital course migienicd the long-
term outcomes‘of persons with a particular CHD phenotifmvever, clinical databases may
includeonly.certain cohorts (e.gonly personsvith a specific diagnosis amdergoing aertain
type of interventions)yith little or no longitudinal followup of only limited outcome variables,
may not be representative of the study population, and may not inekmlece utilizatioror
financial dataAccessing the data may also require special approval-forf@ecessThese
limitations4amay,be important if a researcher is interestesh antire population or patient
characteristies'which may not be consistently captured in dlid#ta (e.g., birth information).

Efforts are ongoing to enhance and improve clinical databases for CHDs. The Multi-
Societal Database Committee for Pediatric and Congenital Heart Disease was established in 2005
to provide, infrastructure for collaboratioetiveen healthcare professionals interested in the
outcomes,of persons with CHEs.This committee is working to collaborate on use of common
nomenclature;, uniform core dataset information, evaluation of case complexitppieya
mechanismrfor verifying case completeness and accuracy, and standardizatodocoig for
longitudinal followup of persons with CHDE. The outputs from this committee could help
address not only questions related to treatment outcomes, but public health qasstiehs

One example of a large clinical database with geographical and diagnostiayligeis
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STSCHSD, founded in 1994 to support quality improvemientardiothoracic surgery. As of
December 31, 2015, STS-CHSD contains 394,980 operations reported from 124 pediatric and
congenital heart surgehpospitals in th&Jnited Satesandthreecenters in Canadaith
penetrance of over 95% ingh).S, the data in ST&HSD are representative afl United Sates
pediatric and.congenital heart gaies*® Definitions of al terms and codes used in the STS
CHSD have been standardized and published, including the uselatetmational Pediatric and
Congerital*Cardiac CodéPCCC)** The STSCHSD employs data quality measures and
produces regular reports to better understand outcomes, provide benchmarks, and improve
quality of care®%3*3>38 Data from theSTSCHSDhavealsohelped fill public health
knowledge:gaps. Application di¢ STSCHSD nomenclature improved the quality of
surveillance'dat#’ for subsequent population-based analyses, e.g., pregdtends in CHDS?

I1*>and receipt of special edation by those with CHB® As with other clinical

CHD surviva
databases, aspects of the STI3SD may limit its utility to answer sonpiblic health questions

(e.g., acceswm care.

Surveys

In"surveys, individualareusuallysampledrom a defined population and queried using a
structuredsinstrumer{e.g., telephone questionngite generate information anrepresentative
samplewith respect to a target population of interest (e.g., children €&8 gf age). @ta can
be used to.profile key issues in the population of individwéls CHDs to help set priorities for
healthcarespolicy, develop programasd improve servicesThe utility of survey data for
answering ' €HD public health questioreries depending on the survey design, sample
composition and size, timeframe, and topics or questions included. In general, uaveys t
include persons with CHDs may be large overall (i.e. a nationally representative sample), but
may have.a.small number of total or sped@idD phenotypes, which may limit utility of the
database \We identifiedseveral examples ofatabases with survey information which may be
useful in public health studies of CHOB/e general survey databad@sble 4), four
administratie/survey databas€$able 5) andthreebirth defect surveillance/survey databases
(Tableb).

A strength of the identified surveys is that they ask the person or their proxgn(e.g.,
parent) about a broad range of topielevant tgpublic health (i.e., medical and namedical
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exposures, resource utilization, demographics, seoomomic data, care coordination,

continuity of care, barriers to care). Data important for understanding public health aspects of
CHDs, such as setkported information on quality of life or pregnancy exposures, may be
available in suryey data and not in other types of data sources. However, survey iofoignat
self-reporteds.often retrospective, and may have varying degrees of validity and ieecdlldia
from surveysaretypically crosssectional providing information about the population at one
point in‘time=which may limit genefaability of research findingsSurveys typically lack
identifiers'that'could otherwise be used for linking with other databégeke the survey may

be conducted repeatedly, it is usually on a different sample each time as very few sdrveys re
contact participants to obtain longitudinal data.

Twormain sources of national populatibased datarethe Decennial Census and the
American Community Survey (ACS). The Decennial Census has been conducted sinas 1790
required by the U.S. Constitution. Most households receive aghestionnaire angrior to
2010 one in every six househol@éseivel a more detailed long questionnaire on
socioeconemies. After 2000, the Census Bureau redesigned the census and the socioeconomic
guestionnairesbecame the ACS. The ACS surveys households monthly and provides yearly
information.to communities in 1-, 3and Syear reportd? Data and tools to use this data from
these surveys are publically availablée Census and ACS can be useful denominator and
comparison data in studies of CHD population. Furthermore, these data can be linked to othe
databases.to study community level factors influencing health and outcomes of péitsons w
CHDs.

TheNational Survey of Children with Special Health Care NeedsOSISEN)is a
telephone survey sponsored by the federal Maternal and Child Health Bureau, designed to
periodicallysample the L&. population tadentify children < 18 gars of age with special
healthcare.need$ Telephone numbessererandomly dialed to identify households with one or
more children < 18ears of age. Trained interviewers askee parent or guardian questions to
identify allehildren in the household witipecial healthcare neediswas administered three
timesbetween, 2001 and 2010. In the 2009-2010 survey, Gitidsa specific condition prompt.
Topics covered include child’s health and functional status, insurance coverage, access to
healthcare, careoordination, and impact of health conditions on thil@nd their family**

The survey is being integrated into the National Survey of Children’s Health, batilvil
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providethe same irdepth look at the lives of children with special health care needs. Survey
strengths includethat itwas population-based and providadlically availablecomparison
datasets. It describedhe population of CSHCN and provided a snapshot of the impasgedfial

healthcare needdlowever, CHI3 and treatment are not confirmed by a medical record source.

Vital records

The"U.Svital recordssystem is a federdaitate partnership in which state vitatord
agencieseceive federal fund®r providing statiical data concerning vital ever{isse birth,
death, and fetal deattBirth and death certificates enumeralidive births and deaths occurring
in the United &ates providing a comprehensive populatibasedcohort. Thus, ¥al records are
importantinfCHD public health studies. Although all states have vital recdeda,content
varies slightly by stateThe National Center for Health StatistifdCHS)has promulgated
national standard certificatéisat define the content and data elemé&nfs.Researchers should
contact the department of health in the particular states of interest to obtain informnation
availablestatespecific vital records databases.

Birth and death certificatentain protected personal identifiable information. However,
NCHS has.national, de-identified, publicly available data files (e.g., birth, deatpgeaod-
linked birthififant death dat&j useful for public health studiegor example, causes of death
information from dath certificatesvas used talescribed annual CHD mortality in thimited
Statesby age, race, and s&x.Periodlinked birth-death data were used to identify racial
differencessirrinfant mortality due to birth defects such as CliO0%ie NCHS also maintains
the NationalDeath Index (NDI), a restrictadcess, centralized databasealbktate death
records.

Although,vitalrecords data areisefu| there are some limitations to consider. ghality
of birth defectgeporting on birth and fetal deatbrtificates is generally pocand thus may
influence the gality of a particular stud§”*° Researchersave identified limitations in ability to
identify all. de€edents with a specific illness or tieabndition>® ** The coding on birth or
death recordsor the checkboxes used on many birth/fetal death certificates, may not provide
accurate or sufficierdiagnostic detailfor some studies. Furthermore, birth and death
certificates may use different coding systems. Death certificates have been coding underlying
cause of death using ICD-10 since 1999, well ahead of clinical utilization of IGCML{Br
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billing purposes, which became official as of October 1, 2(Résouce utilizationand
cost/charge datarenot presently reported in these documents. Finally, due to the personal
identifying information, individualevel vital records are not easily accessible to general

researchers and often must be linked at thethdapartment or via the NDI.

COMBINING DATABASES ACROSS CATEGORIES

Combining databasesnmaximizestrengthandminimizelimitations of individual
databaset® addressssueghatmay not be possible using a single database (Tableds)
example, bylinking data from a clinical database (STHSD) with an administrative database
(Pediatric Health Information SysteiiAHIS)), multiple studies on healthcare utilization with
robust clinical data have been conductel. Leveraging existing databases through linkage is
also important to understand long-term and longitudinal outcomes for persons with OH®s.
example is the linkage of the Pediatric Cardiac Care Consortium (PCCC) with national registries.
The PCCC. contains data on patients who have undef@jdBenterventions at 47 U.8enters
between 1982-@nd 2011, with direct identifiers available for patients enrolledAppilt 2003>°
The availability’of direct identifiers allowed linkagé PCCC datavith the NDI and the United
Network for,Sharedrgans (UNOS), therelgyroviding significant information regarding the
long term.otitcomes after palliative or corrective procediirékese linkagemayaddressome
of the individual databasgeaknesses regarding longerm and longitudinal follow-up.
Experts across disciplines agree that there needs to be a better mechaloisgitémlinal
follow-up of'persons with CHDs across the lifesparongitudinal data can provide unique
outcomes infarmatioh®’ Restrictedaccess data files, such as NDI and the corresponding state
level records, magilsobe useful for otherecad-based linkage studies of persons with CHDs.
Birth defecs suryeillance data lve been linked to vital records to examine CHD prevalthce

and survival>>®

and to longitudinal school records to investigateipt of special education
servicesamongchildren with CHDs® Such populatiofrased estimates are attainable only
through linkage of multile databases.

Throughout ths paper we have noted unique databases which span two database
categories. However, databases from different categories have also been daonfuima new
standalone database®©ne example of a database that spanscategories (i.e., birth defect

surveillance and surveys) iset National Birth Bfects Prevention Study (NBDPS). The NBDPS
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is a multisite collaborative caseontrol study to evaluate potential genetic and environmental
risk factors for major congenital malformations, including CH3. Cases of CHDs are
identified from lirth defect surveillance datandstructured teephone intervieware conducted
with mothers of case and controlswestigationaising NBDPS data have contributed to
understanding.CHDs, including occurrence risk associated with maternal sritobiregity®*
medication.usé? ®° and descriptive epidemiologic studies of select CH3&. The strength of
studiessuchas'the NBDPIS that they are larggopulation-basednulti-center studies with
standadized'interview protocolmedical record review and classificat@inCHDs However,
limitations existincluding potentially inaccurate or biased afloof exposures of interest due to
selfreport.

CDCfrecognized the possibilities for research and surveilldinocagh linking data
across various sourceb 2012,CDC awarded grants tihe New York State Department of
Health, Emory University iftlanta, Georgia, and the Massachts®epartment of Public
Healthfor a pilot study to develop population-based surveillance of adolescents and adults with
CHDs. Thesgrantees combined data within their states from a variety of data sources including
birth defecs surveillancedata Medicaiddata, hospital discharge data, vital records, provider
reports, and.clinibilling data®® As results are being analyzed from this pilot, a new
collaborative with five sites is expanding on this work.

While examplef specific databassombinationsxist a coordinated effort to use data
for answeing public health questiorsoncerning CHDss lacking.The consolidation of
heterogeneous,datasets raisigmificant challengeselated to confidentialitygovernance,
nomenclaturesand coding structure, and information technology capabilities. Evenaffort
combining multiinstitutionalelectronic health recordeHR) data on CHD have identified many
obstacles: For example, there aieherent complexities of database interaction, such as non
standard variable deitions or database structure. Furthermoegadrerom disparate
populations.andifferent time points across the life sp&omerepresent a crossection of the
populationwhile others include only those patients seenspexcifichealthcare setting, or at the
time of a speeific event (such aggery or cardiac intervention). Procedural datasets include far
more clinical detailhan administrative sources. The types of coding schemes used for each
database®aries,as well as the experience of the database manager or healthcare provider that
selects the codes, both of which create inherent heterogeneity in the accuracy andtgrainula
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the congenital diagnosid/ariables for accurate linkage between dataset may not be adequate,
though this could be assisted through the use of a global unique identifier as has been endorsed

by the National Institutes of Health for other grouptp(s:/ndar.nih.gov/tools_guid_tool.himl

Furthermareissues of HIPAA compliance may be raised, since consent for data use in one
database may.not carry over to a conglomerate. To help atttrsexhallenges) January
2015, the National Heart, Lung, and Blood InstitiNéILBI) convened a workgroup to develop
a vision‘foran‘integrated data network for CHD reseaiidie subsequent report summarizes the
discussions‘aniientifiescritical elements as well as potential barriersintegrating CHD
data>’
CONCLUSION

There aremumerous databases available to address public health knowledge gaps about
CHDsacross the lifespan. Databases can be grouped into broad categories with particular
strengths and limitations. Undgainding the relative characteristics of different databases is
important for choosing the best datatswer a particular research questmmto identify

opportunities®te maximize strengths and minimize limitations through databaseebnkag
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Table 1 Administrativehealthcare database exampleghe United States and Canada from 1990 onvearpotential use icongenital heart defects

(CHDs)public health investigation€ardiacspecific databases are marked with an asterisk (*).

) o Sponsoring
Name Brief Description o DataYears URL (accessed as dfine 1, 2016
Organization
ADMINISTRATIVE —Heathcare Cost and Utilization Project (HCUP) Databases
Weighted sample of the SID data (see below) tsed Every 3
. ) ] i ) ] o Agency for Healthcare
Kids' Inpatient Database | identify, track, & analyze national trends in pediatric years;

Research and Quality

http://www.hcupus.ahrg.gov/kidoverview.jsp

(KID) inpatienthealthcare. Sampling weightselp provide (AHROQ) 1997
national estimates. present
Nationwide Emergency | Sampled fronthe SID and SEDData (see belowis the Agency for Healthcare
Department Sample largest alpayer emergency department (ED) database in tResearch and Quality | 20062013 | http://www.hcupus.ahrq.gov/nedsoverview.jsp
(NEDS) U.S. Wsed tocreate estimates of ED care. (AHRQ)
Weighted sample of discharges from U.S. community
_ _ ) _ o ) ) Agency for Healthcare
Nationwide/National hospitals, which is thiargest publicly available apayer ) 1988 ) o
_ ) ) ) ) _ Research and Quality http://www.hcupus.ahrg.gov/nisoverview.jsp
Inpatient Sample (NIS) inpatient healthcare database in tH& Sampling weights (AHRO) present
help providenational estimates.
. . p Sampledrom the SID data (see below), used to create | Agency for Healthcare
Nationwide Readmissn . ) o ) o
estimates of national readmission rates for all payers and Besearch and Quality | 2013 http://www.hcupus.ahrg.gov/nrdoverview.jsp
Database (NRD) .
uninsured. (AHRQ)
Encounter data for ambulatory surgénother outpatient
StateAmbulatory Surgical | servicefrom hospitalowned facilities. Capture of hospial| Agency for Healthcare 1997
and Service Databases based outpatient diagnostic and/or pediatric cardiac Research and Quality . http://www.hcupus.ahrg.gov/sasdoverview.jsp
resen
(SASD) catheterization is variable, as iatd content & years. Some (AHRQ) P
states have nehospital outpatient data.
State Emergency Dischargedata on all ED visitén a given fate that do not | Agency for Healthcare | 1999 http://www.hcupus.ahrq.gov/seddoverview.jsp
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Department Databases result in an admission. ED visits resulting in @&bions are| Research and Quality | present
(SEDD) captured in the SID (AHRQ)
) Inpatient discharge data from participating states tice Agency for Healthcare
State Inpatient Databases| ] ] ) 1990- ] o
(SID) identify, track, & analyzestatetrends in healthcare Research and Quality . http://www.hcupus.ahrq.gov/sidoverview.jsp
resen
utilization, access, charges, quality, and outcomes. (AHRQ) P
ADMINISTRATIVE="Others
Collection of claims data by newartisan, nosprofit
: organization on over 50 million people with emplayer
Healthcare Cost Institute _ _ Healthcare Cost 2007 o
sponsored insurance. Annual reports published and data ) http://www.healthcostinstitute.org/
(HCCI) Database ) ) Institute (HCCI) present
available to researchers to better understitedrminants of
US health care costs and uttion
Database system linking healthcare usage through http://truvenhealth.com/yothealthcare
MarketScafi Research 0 o ) TruvenHealth 1995 .
commercial insurance, Medicaid and Medicare to analyze a ) focus/analytieresearch/marketscarsearch
Databases ] Analytics present
variety of outcomes. databases
o ) Contain enrollment information and paid claims & ¢ate | Centers for Medicare .
Medicaid Analytic o o ) ] o . http://www.resdac.org/crrdata/file
level for all Medicaid beneficiarider inpatient and and Medicaid Services| 19992012 ] o .
Extracts (MAX) ) o o family/MedicaidAnalytic-ExtractsMAX
outpatient care, prescription medications. (CMS)
National Associatiomof . ] ) ]
) ] Database of 96hildren’s hospitals in the US witrath to
Children’s Hospitals ] . ] o ] ] ] .
. analyze inpatient populatisntarget quality improvement, | National Children's http://www.childrenshospitals.net/Am/Template
(NACH) Case Mix ] o ] o 20002012 ]
. enhance hospital utilization& support advocacy on behalf Hospital Association fm?Section=Home3
Comparative Data . .
of children’s hospitals.
Program
o Database of clinical and financial data frd@8itertiary care
Pediatric Health o ) ) - ) _ ) )
) pediatric hospitals in the US affiliated with th&idren's Children's Hospital 1992 ) _
Information System _ o ) o http://www.childrenshospitals.org/
Hospital Association. Data can be linked across encountefssociation present

(PHIS)

within the same hospital.
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* Quebec Congnital Heart
Disease Database

Database from 3 provinegide administrative databases,
capturing demographics, diagnoses, procedures, and he

services used throughout a patient's life.

McGill Adult Unit
alfrongenital Heart

DiseaseExcellence

1983

present

none

Table 2 Birth defects surveillance database examplése United States and Canddam 1990 onward for potential usedongenital heart defects

(CHDs) public health investigations.

) o Sponsoring Data
Name Brief Description o URL (accessed as dtine 1, 2016
Organization Years
Statewide populatiobased birth defects surveillance

) _ program for live born infants age 1 year. Multiple data _
Florida Birth Defects . ) . ) Florida Department of | 1999

] sources & linkages, includingpspital& ambulatory http://fbdr.org/
Registry (FBDR) Health present

discharge dateChildren’s Medical Services Florida, vital

records, other administrative and clinical data.

Metropolitan Atlanta

CongenitaDefects

Populationbased birth defects surveillance program for lij
born& stillborn infants, fetuses, and children diagnosed

to 6 years of age born to residents of metropolitan Atlant

I CDC! —National

aCenter on Birth Defects

1967-

http://www.cdc.gov/ncbddd/birthdefects/macdp

Georgia. Multiple clinical data sources withrlkage to vital | andDevelopmental present | ml
Program (MACDP) ) o ) o o
records. Active case finding, review and classification off Disabilities
CHDs.
National Birth Defects Data registryffrom 12birth defect surveillance systems ) )
_ ) ) _ ) National Birth Defects | 1998
PreventiorNetwork (including FBDR and MACDPgollaborating on birth ) http:/Avww.nbdpn.org/
Prevention Network 2007

(NBDPN) Data Repositary

defects surveillance, research, and prevergiojects

Table 3. Clinicadatabase exampl@sthe United States and Canddam 1990 onward for potential usedongenital heart defects (CHDO®)blic

health investigationsCardiacspecific databases amearked with an asterisk (*).
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] o Sponsoring Data
Name Brief Description o URL (accessed as dfine 1, 2016
Organization Years
] 1 Databasef patient and procedural characteristics on Boston Children’s
* Congenital Cardiac o ] ]
o catheterization procedures performed for congeéital Hospital 2007 ]
Catheterization Outcomes . ) o ] ) https://c3peqgi.chboston.org
. acquired heart disease in infants, children, anttadtl5 Cardiovascular present
Project (C3PO) o
pediatric heart centers. Program
* Congenital Cardiae Registry for demographic and procedural information on ) ] . ]
) ) ] ; o ] ) Children's Hospital of | 2005 http://www.chmfoundation.org/congenital
Interventional Study patientsundergoing diagnostic & interventional cardiac o _ o ) )
) o Michigan Foundation | 2010 cardiaeinterventionalstudy-consortiumcase/
Consortium (CCISE) catheterizations for CHD.
* Congenital Evaluation, McGill University,
Reporting, and Ticking Database for providers of adults with CHid multicenter | University of 2010
_ ) o ) ) http://www.congenerate.org/
Endeavor collaboration, researcR, quality metric initiatives. SherbrookeUniversity | present
(CONGENERATE) of Montreal
) Databasdor multi-institutional clinical studies evaluating ]
* Congenital Heart o ) _ Congenital Heart
) surgical interventionfor CHD. Goals increasecorrelate, _ 1985
Surgeons Society (CHSS) ) ) ) Surg®ns’ Society http://lwww.chssdc.org/
& disseminaté&knowledge of physiology, pathology and present
Database (CHSS)
therapy
Registry of demographics, managem&mntutcomes of
* IMproving Pediatric.and | pediatric and adult patientstwiCHD undergoing diagnostic American College of
Adult Congenital & interventioncardiac catheterizatiorzsd Cardiology/National 2010 .
] . ) https://www.ncd.com/webncdr/impact/home
Treatments (IMPACT™)) | electrophysiology procedures 55 sites. Datéor Cardiovascular Data | present
Registry performance measurement, benchmarking, and quality | Registry
improvement initiatives.
* Mid-Atlantic Group of Registry of outcomes for specific cardiac interventional | Johns Hopkins 2003 )
) ) o ) ) ) http://www.magicgroup.org/html/news.html
Interventional Cardiology | catheterizations for CHDs and pulmonary hypertension at Waiversity 2010
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(MAGIC)

sites.

* National Pediatric

Providers & family networkvhich collects data, conducts

Joint Council on

Cardiology Quality research& uses quality improvement science to improve . 2006 ] .
. ) . | Congenital Heart https://jcchdgi.org/
Improvement outcomes. Multicenter database to identify care variatiorn SD_ present
isease
Collaborative & best practices, and test hypotheses.
Organ Procurement Database containing secure data on all wait listgn ]
) _ United Network for 1987
Transplant Network donation& transplant evestin the U.S. Database can be ) http://optn.transplant.hrsa.gov/
_ ) _ Organ Sharing (UNOS]) present
Database queried online and reports available.
Registry of cardiac catheterizations, surgegeautopsies
* Pediatric Cardiac"Care | for infants, children, and adults with congenital oq@iced | University of 1982
) ) o . ] http://www.pcccweb.com
Consortium (PCCC) heart disease from 57 pediatric cardieaters Includes Minnesota 2011
outcomes & longitudinal patient tracking
Consortium of pediatric cardiac critical care, cardiac ) )
. ] Nationallnstitutes of
o . . | surgery, & cardiology which collects data on outcomes & . ]
* Pediatric Cardiac.Critica ) ) Health/ University of | 2009 )
. practice, provides performance feedback, and promotes| http://pc4quality.org/
Care Consortium«(PC4) | . ] _| Michigan / present
improvemenbased on empirical analysis and collaboratiye )
] Participating Sites
learning.
Collaboration of clinical sites & data coordinating center
o that conducts research to improve outcomes and quality|of
* Pediatric Heart Network | ) _ ) ) _ National HeartL.ung, 2001 o
life of children with congenital and acquired heart diseasge. ) http://www.pediatricheartnetwork.com/
(PHN) ) _ & Blood Institute present
Centers follow study protocol to collect identicaka and
treat patients in similar ways
o International, prospective, event driven database for rese¢ ) )
* Pediatric Heart ) ) o . University of Alabama
in the field of pediatric heart transplantatior TS o 1993 o
Transplant Study (PHTS) ) ) | Birmingham School of http://www.uab.edu/medicine/phts/
advanceshe science & treatment of children during listing o present
Database Medicine

for and following heart transplantation
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* Society of Thoracic Database for quality improvement, patient safety, and

Surgeons Congenital Heaftresearctwhich contains data on >95% of pediatric cardia¢ Society of Thoracic 1994 http://www.sts.org/staationatdatabase/databasg
Surgery Databad&STS operations in the US.dpreser#l20United States pediatric| Surgeons present | managers/congenittileartsurgerydatabase
CHSD) cardiac surgery hospitals & 3 in Canada

Virtual Pediatric Intensive | Collaboration of 115 hospitals to improve criticatea 1998

Care Unit Systes) LLC quality& outcomes throughctionablereports data none http://www.myvps.org/abowps.html

(VPS) management, & research present

* Western Canadian Database containing data on all diagnosed pediatric hea| Western Canadian 2006

Children's Heart Network | disease and CHD cases for five Canadiassind adult Children's Heart oresent http://www.westernchildrensheartnetwork.ca/
Database (WCCHN) CHD cases in one site. Network

Table 4. Survey,database examplethenUnited States and Canddam 1990 onward for potential usedongenital heart defects (CHO®)blic

health investigations.

) o Sponsoring Data
Name Brief Description o URL (accessed as dtine 1, 2016
Organization Years
Part of the Decennial Census Progranis a nationwide United States
American Community continuoussurveysent to a small perctage of U.S. Decennial Census 2005
) ) ) http://www.census.gov/prograrssirveys/acs/
Survey (ACS) households tgather demographic, housing, social, and Program- Census present
economic data and provide yearly reports. Bureau
Survey of all U.S. households done every ten years, consis
. of short and long forms. As of 2010, only the stortn is United States Census | 179G
Decennial Census ] https://www.census.gov/
done-the longform replaced by the ACS. Data is used for | Bureau present
NUMEerous purposes.
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Survey of households &stimate use of health services, cost

Agency forHealthcare

Medical Expenditure Panel o ) 1996
payment& availability. Sirveys have 3 components: core Research and Quality http://meps.ahrg.gov/mepsweb/
Survey (MEPS) . o Present
household, insurance/employer, and the medicaliger (AHRQ)
Surveyof households to estimatiee amount, distributior&
_ ) effects of illnes disability in the US across demographics L )
National Health Interview. . ) i CDC" -National Center| 1957 )
andsocioeconomic status. Updated questions on select topics. o http://www.cdc.gov/nchs/nhis.htm
Survey (NHIS) ) ] ) ) for Health Statistics present.
Main source of health information of the US population.
National Survey on Random samplsurveyof households in all states to assess | CDC" -Natioral Center 2000
Children with Special prevalence & impact of special healthcaezds among for Health Statistics- ]
) . . ) . 2005, http://www.cdc.gov/nchs/slaits/cshcn.htm
HealthCare Needs.(NS children in the US Survey has core & special topic areas sugtMaternal Child Health 2009

CSHCN)

as CHDs

Bureau

Table 5. Combinedatabase examplé&sthe United States and Canddam 1990 onward for potential usedongenital heart defects (CHDO®)blic

health investigations.

. o Sponsoring Data
Name Brief Description o URL (accessed as dtine 1, 2016
Organization Years
ADMINISTRATIVE-AND CLINICAL
Collaboration of 18 integrated healthcare delivestams
Healthcare Systems i i o o ) i
implementing researdindings in clinical practice. Working 2006
Research Network o ) none http://www.hcsrn.org/en/
(HCSRN) over a broad scope of indicators, they aim to develop an present
extensive and usable database.
Pediatric Health Database augmenting the existiPiglS database by linkingl Agency for Healthcare | 2009 http://www.prisnetwork.org/research/phis_plus.
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Information System Plus
(PHIS+)

electronic health records of laboratory andiokbbgy reports
from 6 of the 43Children’s Hospital Association hospitals
to conduct clinical comparative effectiveness research

projects.

Research and Quality
(AHRQ) and Children's

Hospital Association

2012

ml

ADMINISTRATIVE AND SURVEY

National Ambulatory

National sample survey of ndaderal officebased

_ o _ _ CDC! -National Center | 1973
Medical Care Survey physicians to provide datm ambulatory medical care o http://www.cdc.gov/nchs/ahcd/about_ahcd.htm
) ) for Health Statistics present
(NAMCS) services in the U.S.
_ ) National sample survey of hospithergencyoutpatient
Nationd Hospital _ ) . )
) hospitatbased & norhospital ambulatory surgery centers| CDC" -National Center| 1992
Ambulatory MedicalCare ) . . o http://www.cdc.gov/nchs/ahcd/aboubcal.htm
Providesdata on care dtospitatbased ambulatory services for Health Statistics present
Survey (NFAMCS) )
and ambulatory surgical centers.
. ] Probability survey of inpatients discharged from-on . )
Nationd Hospital ) ) ) CDC" -National Center| 1965
] Federal shorstayU.S. hospitals Provides national o http://www.cdc.gov/nchs/nhds.htm
Discharge Survey«(NHDS . o . ) for Health Statistics 2010
estimates of hospital inpatient services.
_ ) Survey combining data from NHAMCS, NHDS, and drug . )
Nationd Hospital Care CDC" -National Center | 2011 http://www.cdc.gov/nchs/nhcs.htm
abuse network. o
Survey (NHCS) for Health Statistics present
BIRTH DEFECTSURVEILLANCE AND SURVEY
Birth Defects Study To o ) ) Centers for Birth
Multi-site ppulatiorbased, caseontrol study ofL 7 birth 2014
Evaluate Pregnaney o o Defects Research and http://bdsteps.org/
defects building upon findings from the NBDPS. ) preset
exposureS (BESTEPS) Prevention
. ) Multi-site ppulatiorbased, caseontrol study 030 birth )
National Birth Defects ) Centers for Birth
_ defects. Includematernainterview & cheek cell 1997
Prevention Study ) ) Defects Research and http://www.nbdps.org/
specimens from family members. Excludes syndrotnes 2011

(NBDPS)

chromosomal abnormalities.

Prevention
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Pregnancy Health
Interview Study (Birth
Defects Study)

Multi-site casecontrol study of birth defects & newborn
health focuses oenvironmental posures (primarily
medications) in pregnancy. Includes maternal Vikev,
medical record release. Genedfiecimend 9922008.

Slone Epidemiology
Center at Boston

University

1979

present

http://www.bu.edu/slone/research/studies/phis/
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