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Abstract

IMPORTANCE—Firearm injuries are the second leading cause of death among US children and
adolescents. Because of the lack of resources allocated to firearm injury prevention during the past
25 years, research has lagged behind other areas of injury prevention. ldentifying timely and
important research questions regarding firearm injury prevention is a critical step for reducing
pediatric mortality.

OBJECTIVE—The Firearm Safety Among Children and Teens (FACTS) Consortium, a National
Institute for Child Health and Human Development-funded group of scientists and stakeholders,
was formed in 2017 to develop research resources for the field, including a pediatric-specific
research agenda for firearm injury prevention to assist future researchers and funders, as well as to
inform cross-disciplinary evidence-based research on this critical injury prevention topic.

EVIDENCE REVIEW—A nominal group technique process was used, including 4 key steps
(idea generation, round-robin, clarification, and voting and consensus). During idea generation,
stakeholders and workgroups generated initial research agenda topics after conducting scoping
reviews of the literature to identify existing gaps in knowledge. Agenda topics were refined
through 6 rounds of discussion and survey feedback (ie, round-robin, and clarification steps). Final
voting (using a 5-point Likert scale) was conducted to achieve consensus (=70% of consortium
ranking items at 4 or 5 priority for inclusion) around key research priorities for the next 5 years of
research in this field. Final agenda questions were reviewed by both the stakeholder group and an
external panel of research experts not affiliated with the FACTS Consortium. Feedback was
integrated and the final set of agenda items was ratified by the entire FACTS Consortium.
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FINDINGS—Overall, 26 priority agenda items with examples of specific research questions were
identified across 5 major thematic areas, including epidemiology and risk and protective factors,
primary prevention, secondary prevention and sequelae, cross-cutting prevention factors, policy,
and data enhancement.

CONCLUSIONS AND RELEVANCE—These priority agenda items, when taken together,
define a comprehensive pediatric-specific firearm injury prevention research agenda that will guide
research resource allocation within this field during the next 5 years.

Firearms are the second leading cause of death! among children and adolescents aged 1 to
18 years in the United States and responsible for more than 2570 deaths and nearly 12 000
nonfatal injuries requiring emergency department treatment in 2017.1:2 Pediatric firearm
injuries result from a range of causes, including the unintentional discharge of a firearm,
self-inflicted wounds, or the escalation of interpersonal violence. Nearly 265 million
firearms are in civilian hands in the United States,3 and a 44% increase in pediatric firearm
mortality rates has been documented during the past 5 years.?

Despite recent strides by private foundations and states, research funding, publications, and
evidence-based programs to decrease pediatric firearm injuries have lagged substantially
behind those for other forms of injury.*> Successes in reducing significant child and
adolescent health threats from communicable diseases and motor vehicles required extensive
scientific resources and translation of epidemiologic evidence to inform practical solutions
and change policy. When considering road traffic safety, the great success of these evidence-
based strategies has reduced pediatric motor vehicle crash injury and death with-out
interfering with the ability of US citizens to own and responsibly operate cars. A 2013
Institute of Medicine report® described the need for innovative research that addresses
firearm injuries. This seminal report that was focused on firearm injuries brought substantial
attention to this issue but included all age groups without specific discussion of issues
affecting pediatric populations. Currently, there is a substantial deficit of data for pediatric
firearm injuries. Such data are essential for developing and implementing efficacious firearm
injury prevention strategies and policies. The development of a pediatric-specific research
agenda is a needed next step to focus efforts to decrease the second leading cause of
pediatric mortality.

Building on this critical need, the National Institute for Child Health and Human
Development funded the Firearm Safety Among Children and Teens (FACTS) Consortium
in 2017. The primary goal of FACTS, which includes 25 scientists from 12 academic
institutions and 12 stakeholders (eAppendix in the Supplement), is to reduce pediatric
firearm injury and death while also respecting firearm ownership as a part of US society.
FACTS includes multidisciplinary expertise from medicine (emergency medicine, pediatrics,
pediatric trauma surgery, and psychiatry), public health (health behavior and education,
health policy, and epidemiology), criminology, psychology, sociology, and the fields of data
and implementation science. Stakeholder members included a diverse group of interested
parties, including firearm owners, firearm safety trainers, educators, faith-based leaders, law
enforcement professionals, and hunting enthusiasts, who share a common goal of decreasing
fire-arm injury and deaths among children. The consortium is developing research resources
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to inform the prevention of pediatric fire-arm injury and death, including the following: (1)
training a cadre of postdoctoral trainees and graduate and undergraduate students to increase
the pipeline of firearm researchers; (2) creating conferences, webinar series, and other
resources to educate researchers and policy makers about firearm injury science; (3) creating
an accessible data archive on pediatric firearm injury (https://www.childfirearmsafety.org);
and (4) funding projects to generate preliminary data that inform future research to decrease
the toll of child and adolescent injury and death from firearms.

The first focus of the consortium was to conduct substantive scoping reviews of the existing
literature’~11 to inform the current state of the science and to identify and prioritize gaps in
research. This article presents a rigorously generated comprehensive research agenda
specific to pediatric firearm injury that is intended to aid in guiding the next 5 years of
research for the field. This research agenda describes priorities for preventing both
unintentional (accidental) and intentional (ie, homicide and suicide) firearm injury and
death, as well as for preventing long-term consequences of pediatric firearm injury and
mortality.

Overview of the Agenda Development Process

A modified nominal group technique (NGT)2-17 was used to develop the research agenda
(eFigure in the Supplement). Nominal group technique is a widely accepted, highly
structured process for collecting data and developing consensus among a panel of content
experts.12-18 The technique involves the following 4 phases: silent idea generation, round-
robin presentation of ideas and further idea generation, clarification (or narrowing and
grouping) of ideas, and voting or ranking of preferred ideas to generate a prioritized agenda.
12-18 Nominal group technique was selected rather than other approaches (eg, Delphi
technique) as it generates a larger number of ideas than do traditional consensus approaches
and the structured process serves to mitigate potential sources of bias.16:18.19 Agenda
development occurred between January and October 2018, and included 45 workgroup
meetings, 2 consortium-wide video conference meetings, and 4 surveys administered via
Qualtrics. The NGT process was facilitated by the FACTS leadership team(R.M.C., PM.C.,
and M.A.Z.), all of whom have prior NGT experience. Written minutes and/or audio
recordings of all consortium meetings were maintained by nonvoting research staff.

FACTS Consortium Expert Panel and Workgroup Formation

Expert panelists (eAppendix in the Supplement) have all published pediatric firearm
research and are recognized leaders within their field of expertise. Panelists were organized
into the following 6 thematic workgroups: surveillance and epidemiology, risk and
protective factors, primary prevention, secondary prevention, policy, and data and methods.

Silent Idea Generation: Literature Review and Initial Research Priorities

Each workgroup conducted a scoping literature review with the objective of identifying
current research knowledge and gaps in a specific topic area.”~1! The reviews were
conducted across the range of firearm outcomes that were defined at the outset for clarity
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(Box). Concurrently, research staff and expert panelists conducted semistructured interviews
with 12 stakeholders (eAppendix in the Supplement) to identify independently formulated
priorities for future research. Stakeholder interviews were recorded and transcribed by
research staff with summaries shared with each workgroup. Stake-holder input was sought at
this stage to ensure inclusion of their priorities at the outset and avoid biasing the agenda.
After performing the literature reviews and receiving stakeholder input, each workgroup
generated a preliminary internal list of up to 10 research agenda priorities (51 items), with a
focus on those that would be most important for the next 5 years of research.

Round-Robin Phase: Presentation of Research Priorities and Further Idea Generation

Next, we conducted a 2-phase round-robin process to obtain feedback from the expert panel
on the 51-item preliminary research agenda. In the first phase, the expert panel completed a
structured survey to allow for the generation of novel research agenda ideas and to obtain
initial feedback on preliminary agenda items. In the second phase, the expert panel
participated in a video discussion to modify or identify new items. Feedback was obtained in
a structured format from the panel. The NGT facilitator was tasked with raising discussion
points from the first survey that did not surface during the discussion. The FACTS leadership
team (R.M.C., PM.C., and M.A.Z.) integrated the feedback to generate a revised agenda of
52 items for the clarification phase.

Clarification Phase: Iterative Refinement of Research Priorities

During the clarification phase, the agenda items were refined. The expert panel completed a
Qualtrics survey reviewing the preliminary list of agenda items with the objective of
identifying items with common themes and establishing greater clarity. No items were
deleted at this stage, but those with similar themes were combined and streamlined.

Ranking and Voting Phase: Developing Consensus for Research Priorities

The final NGT phase was conducted in 3 stages. First, the expert panel and stakeholders
completed an anonymous quantitative survey to establish a priority ranking for agenda
items. Items were ranked on a 5-point Likert scale identifying how important each item was
for a 5-year research agenda (1 = definitely not a priority, 2 = not a priority, 3 = important
but low priority, 4 = should be a priority, and 5 = highest priority). Qualitative feedback was
obtained on why items were chosen for inclusion or exclusion. Predetermined consensus for
agenda inclusion was defined as more than 70% of the panelists ranking the item as at least a
4 (of 5); agenda exclusion was defined as less than 50% of the panelists ranking the item as
at least a 4 (of 5). Second, items not reaching consensus were discussed at a second
consortium-wide video meeting (14 items). The expert panel then recommended, defended,
and refined these items for inclusion in the agenda. Third, a final round of anonymous voting
was conducted on the items that had not reached consensus for inclusion or exclusion in the
prior round (n = 12). Based on the final vote, 25 items were included in the semifinal
agenda.
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Finalizing the Research Agenda: External Expert and Stakeholder Review

These 25 agenda items were then presented for feedback to the 12 stakeholders and a panel
of 6 external researchers who were not included in the initial consortium process but have
established expertise in the field (eAppendix in the Supplement). Stakeholder ratings were
concordant with FACTS expert panel ratings for all agenda items (= 0.77) and, with their
input, 1 item that had previously been excluded was retained, bringing the total number of
research agenda items to 26. External expert feedback was concordant with the last round of
internal consortium ranking and suggestions were integrated. Finally, the full agenda was
presented at an in-person consortium meeting in October 2018 and ratified by the entire
FACTS Consortium.

Results
We identified 26 priority agenda items (with samples of urgent research questions that
clarify the items) across 5 major thematic areas. The final list of agenda items and research
questions (Tables 1, 2, and 3)29:21 represent the areas that the FACTS Consortium defined as
being the key priority areas for research and investment for research during the next 5 years.
Discussion

We defined an agenda to guide future research priorities for prevention of pediatric firearm
injury. This research agenda is intended to serve as a guide for future research efforts to
decrease pediatric death and injury across the thematic areas of: (1) epidemiology,
surveillance, and risk and protective factors; (2) primary, secondary, and cross-cutting
prevention; (3) policy-related issues; and (4) data enhancement priorities.

Epidemiology and Riskand Protective Factors

More information is needed that characterizes the contextual factors associated with firearm
injuries and the associations between firearm availability, storage, and presence and use of a
firearm in the home. Research that extends beyond individual-level factors to include risk
assessment across multiple ecological levels, with a focus on the intersection between
family, peer, and community-level factors, is also needed. Most research beyond the
individual level has focused on peers and families, 2223 with community factors lacking.22:23
The few community studies that have addressed more macro-level issues such as
neighborhood socioeconomic variables have not focused on social relationships (eg, social
capital and neighborhood monitoring). Only 2 studies have examined the intersection of peer
relationships with community macro-level variables.2223 Most research has focused
attention on risk factors,”:8 while few have examined factors that may reduce the negative
effects of risk exposure. Peer firearm carriage, for example may be a risk factor for youth
firearm carriage,24 but the role that family firearm safety practices may play in reducing the
risk of exposure to peer firearm carriage is unknown.22:25

Primary Prevention

Comprehensive evidence-based programs that address decreasing firearm carriage by
children and adolescents and increasing firearm safe storage among caregivers are needed
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across the ecological spectrum, including in homes, schools, healthcare settings, and the
broader community.? We also identified that the adaption of evidence-based injury and
violence prevention strategies to be applied specifically to decreasing firearm injury risk is a
priority. The panel identified engaging caregivers who own firearms as critical to achieve
lasting effects and enhance acceptance of prevention strategies focused on decreasing
firearm access by children and adolescents, as well as programs focused on increasing safety
skills for activities such as hunting. Such intervention development should also consider
fidelity and scalability of fire-arm prevention programs, including cost-benefit analyses for
intervention research.26:27 Finally, research on the outcome of existing and emerging firearm
safety technologies (eg, trigger locks and personalized “smart” guns) is lacking specific
pediatric outcomes.

Secondary Prevention and Sequelae

Policy

The existing literature focuses largely on the prevalence of posttraumatic stress disorder as a
consequence of pediatric mass shootings or firearm assault.28-37 Attention to prevalence,
correlates, and prevention of the full range of physical, mental, educational, and behavioral
effects after a pediatric firearm injury, for youths and their families, is needed. For example,
the prevalence of depression and substance use, as well as recurrent injury, after firearm
injury is poorly described. Rigorous development and validation of prevention strategies to
reduce behavioral and physical health consequences after firearm injury is needed. This
secondary prevention work must be conducted in a wide range of settings (eg, primary care,
families, and schools) and capitalize on innovative technologies (eg, remote therapy and
social media) to enhance reach and delivery across socioeconomic and geographic strata.
Finally, research on the prevalence, correlates, and prevention of firearm injury sequelae
must be conducted across the full range of firearm injury types (eg, not just mass shootings,
but also self-harm and peer violence) and the full range of firearm outcomes, including
direct victimization and indirect exposure (ie, witnessing violence or hearing about
violence).

Firearm policies remain understudied, particularly as they relate to pediatric outcomes.
Among the scant research studying the association between firearm policies and outcomes in
children,11:38 most studies have tested Child Access Prevention laws or a legislative strength
variable that represents how many specific types of firearm laws a state has implemented.
39-50 Almost nothing is known about the association of individual laws with firearm
outcomes among pediatric populations, let alone how various firearm laws work
synergistically to reduce pediatric morbidity and mortality. It is also critical to consider the
extent to which laws vary from state to state and how these variations may affect their reach
and implementation. Furthermore, we have found inconsistency in how policies are defined
and measured, making direct comparison across studies difficult. This inconsistency is most
relevant to policy categories that have differing policy elements across jurisdictions, such as
Child Access Prevention laws that differ in the criminal liability imposed (felony or
misdemeanor), the criteria for criminal liability being imposed (negligent storage or reckless
provision of the gun), and the age of the child with real or potential access to the handgun
(<14years in some states, to <18 years in others). An overarching priority is the need to
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rigorously define a measure of policy strength that is both specific to pediatric outcomes and
considers the complexities noted above. Finally, we need to better understand how firearm
policies are implemented, enforced, and communicated to the public so that we can
determine how these factors may be associated with fire-arm morbidity and mortality.

Data Enhancement

Firearm research has been constrained by restrictions placed on data collection, availability
of data elements, and access to data. Research has also been limited by a lack of linkage
between data sources to increase awareness of available data and to allow for a more
comprehensive analysis. Augmenting existing data sets with variables associated with
firearm injury, and increasing researcher access to existing variables that are currently
collected but not easily available, will greatly enhance our ability to study firearm injury
outcomes, determine risk factors for firearm outcomes, and inform preventive and
therapeutic interventions. Leveraging advances in health information technology to access
and link patient-centric clinical data across the spectrum of care (eg, prehospital, hospital,
outpatient, and rehabilitation) could improve our understanding of patterns of firearm
outcomes among children. The richness of electronic health record data provides a unique
opportunity for comparative effectiveness research, which investigates the association
between diagnostic and therapeutic interventions and outcomes in heterogeneous patient
populations in real-world settings. Integrating such approaches within health care settings, as
well as involving data sources not related to health care, would aid in developing a robust
understanding of firearm outcomes. Finally, we can maximize current investments by
facilitating accessibility of existing and newly collected data in repositories, as is commonly
done in other fields.5?

In addition to the research areas noted above, we identified additional considerations for
future research. First, research guided by cutting-edge theoretical models used in other
injury prevention, public health, and behavioral research is needed to develop unbiased
conclusions. Theoretically driven research can inform prevention by identifying modifiable
risk and protective factors associated with firearm behavior that interact across socioecologic
settings. Second, research that uses rigorous designs, including qualitative data collection,
longitudinal data collection, and randomized clinical trial designs, is needed. In parallel, the
field requires that more sophisticated and robust data analytic approaches (eg, spatial
analysis and growth mixture modeling) be applied to prospective longitudinal data to
understand causal relationships. Qualitative data collection is needed to inform quantitative
findings, identify new issues to study, and inform the content and implementation of
prevention programs. Third, we need research studies with more representative samples.
Fourth, we need to improve the measurement and coding of outcomes (conceptual and
operational) to capture the complexity of firearm outcomes. Fifth, we need to apply cutting-
edge digital tools to advance measurement and intervention to capitalize on advances in
technology (eg, mobile health tools), innovative analytic methods (eg, SMS [text
messaging], social media, apps, biosensors, and self-quantification technologies), and novel
screening methods (eg, self-administered patient portals).
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Limitations

Although bias is always a possibility when using consensus techniques, the NGT process is
designed to minimize the influence of group dynamics or single individuals on the outcome.
This bias was minimized by using a structured process with participation from all
consortium experts, and by both open and anonymous feedback via multiple formats (eg,
group discussion, qualitative surveys, email and individual feedback). We also included
feedback from researchers beyond the field of firearm injury prevention, including firearm
enthusiasts and other stakeholders at multiple points during the NGT process. Finally,
feedback from an external expert panel that was not engaged in the iterative NGT group
process was used to establish a source of external validity to the recommendations included
with in this report.

Conclusions

In the mid-1980s after the seminal publication of /njury in America: A Continuing Health
Problem,>2 the United States committed to reducing the burden of injury among our
population, with substantial investment in injury prevention. Despite declines from the peak
of firearm deaths noted in 1994, rates of firearm deaths have been rising recently, with a
44% increase in 2017 relative to 2013.2 Today, children and adolescents are more likely to
die by a firearm then by any other cause except motor vehicle crash before the end of their
teen years.! Through our consensus group process, we identified key priority areas of
firearm injury prevention research for children and adolescents to help guide increasing
foundation and federal investment in this area during the next 5 years. We also posed a range
of questions across these priority areas that are answerable with rigorous research methods
and analysis used across the health and behavioral sciences, public health, economics, and
criminal justice fields. By focusing research and investment in these identified priority areas,
investigators and entities that sponsor research can make substantial strides toward
decreasing firearm injury and death among US children and adolescents.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Box.
Broad Categories of Firearm Outcomes Focused Across All Agenda ltems
Definition of Firearm Outcomes
Attitudes toward and knowledge of firearms
Access and storage of firearms
Firearm carriage
Exposure to and witnessing firearm violence
Intentional firearm injury
Self-inflicted firearm injury (suicide attempts)
Firearm perpetration and aggression (includes nonpartner and partner)
Firearm victimization (includes nonpartner and partner)
Mass shootings, including school shootings

Unintentional (accidental) firearm injury

JAMA Pediatr. Author manuscript; available in PMC 2020 December 10.



Page 15

Cunningham et al.

£)SII 0 108148 UIIM 10BISIUI SI010B) 850U} Op MOY
pue ‘(Ainfur wiealiy e Jo1je pue 210487) SSWI0INO WLILaIL 1UIIS|OPE puR PIYd 10} S|aAS] [B2160]098 SSOIOR SI0308) 9AIN0B104d A aJe JeYAN «

(s19ad

pue ‘Ajiwey ‘Jooyas ‘Allunwiwiod) s|ans| [ea160]0930190s
pUE [enpIAIpUI |[e SS0J0€ Swisiueydaw BulAjiapun J1ayy
pue SBWOJINO WLIeaJly 10} 10198} dA1198)01d puBISIapUN

£S3WI02INO0 WIeaIL} YHM PaTRII0SS. aJe ‘S|apolu UoIGeIu0d pue 3I0Mmiau [e190s BUIpn|oul ‘s101o.) [BN1X3)U0d pue ‘[euoienis ‘JUaAs JeUypn «
£S8W021IN0 dauaN|yul Ajpairebau o Ajaanisod (32us]oIA Jo sjeAeliiod BIpaw pue ‘JUSWIUOIIAUS SWOY 8y} Ul 8OUS|OIA ‘9JUB|OIA

pooyJoqybiau ‘Ba) aousjoIA Wwieasly 0} ainsodxa Jojpue (e1palw pue Hununy ‘Ba) 84Ny nd Weally e Ul UsIP[IYD JO UOITEZI[RII0S 8U) SI0P MOH
510108} [9A3]-AIUNWILIOD pUe ‘[aA8]-|00ys ‘(30us]olIA Jauped ajewnul Ajiwey

pue seaualiadxa pooypjiyd asianpe Buipnjoul) [aAs]-AJ1Le) PaIPNISISPUN UO SNJ0J B YNM ‘S|9Ad] [22160]093 a]diynwi SS09. SYSII a3 818 JeYAA

10108} J9ad pue ‘Ajiwey ‘|ooyds ‘AlunWWod

apN|oul 0] [9A3] [ENPIAIPUI BY} PUOAS] puBIXs Jey)
asoy} A|Je10adsa ‘sjans| [22160]098 SS0Joe SwisiuBydIaW
BulAjiapun J1ay) pue s10198} s1I pueIsIspun

¢£SIUISAIOPE PUR UBIP|IYD UMM SAWOY Ul 8pew SUolsioap abelols ale MOH

¢uaip]1yo Buowe xsi 108 e abelols pue diysisumo Weally piemo) sapniie pue suondsoiad syuared op MoH e

¢;9be101s Wieally ajes Buronoeld

10U SP|OYasnoy woly Jaip abelols wJeally ajes ad139ead Jey) UsIp|Iyd Yum spjoyasnoy Buiumo-iieally J0 SosIIa1oeIRYD aY) Op MOH s
¢Weall) e INOYNM 8SO0U) LLIOIY JaIP SWIBal) YIIM S0} JO SO1S1I10RIRYD BU) Op MOY ‘UBIP|IYd Ylm sployasnoy Buowy

£SHNpe pawJe aney A1unod ay} ul S|ooyds Auew MoH

¢S1UISAIOPE PUR UBIP|IYD UM SP|OY3SNoY Ul paiols SWiIeally aJe MOH s

SBLUODINO LLIBSBI1S JUSISA|OP. PUB PlIyd
S109J4€ S|00YIS Ul Jo/puR S0y 3y} Ul WLIeally & JO asn
10 9ouasaud pue ‘abelols ‘Aljiqe|ieAe syl Moy pueisiapun

£S1509 (Je18190S pue ‘yieay [eusw ‘Ajigesip ‘eansnl feuiwid ‘63) wisi-buol pue (109 aled yijeay ‘Ba) areipawiwl ayl ase JeUAA o

SAWO2IN0 WiIBaJl O1IeIpad UM pajeroosse
$1500 WJB)-BUO| pue S)eIpaLuLUl 8Y} pueisIapun

¢(@2ueurenboe Jo ‘uated ‘pusiiy ‘Ba) as|e aUOBWIOS
10 Tey} 10 asN Weally BAISUSJSP-}19S UMO 19U} Ag pa1asiold AJaA1oe s1Usdsajope pue Ualp|iyd aJe ‘saoueistindilo Jeym Ul pue ‘Usyo MOH e

siaquial Ajiwey 118yl pue ‘sjusossjope
‘UBIp[IYo Buowe asn Weally BAISUSAP UM PajeIdosse
S3WO2IN0 pue ‘suseped ‘8ouspIoul Y} puelSIspun

¢ualppiyo Buowre Bulpuey

wJeaily Jold pue ssaode wireally Jo abpajmous BuipeBal usip(iyd J1ayl pue sjualed UsamIag 9UBPIOISIP JO S0UBPIOJUOD B} SI JRUM «
¢£S3WI02INO0 WLILalL} JUSIS3|0PR PUB PIIYd 10344e 193 el [efaj|1 ay 03 1931ew [e6a] au) WOoI) UOISIBAIP WIBaIl) SS0P MOH «

¢£90UISa|0pe Ul SWiieally o aberiied pue ‘diysiaumo ‘uonisinboe 10y UOITBAIIOW aU SI JRYAN

¢SWwieally 0) ssad2e ureB Jo aiinboe s)usdsajope pue usJp|Iyd Op MOH e

¢9belres wieasy Buinunuodsip pue Bumeniul 0} 3INGLIUOI SI0)08) JRUAN «

¢sadAigns asayy arenualayIp

10198} JeYM pue (SIa111ed wieally Juasisiad SA siaLied olposids ‘Ba) swiaeally A1ed oym s)uadsajope Jo sdnosBgns JUaIayIp ayl ale JeypA «

abe1LIed Weall) JUsdSajope 40 sulaled pue swaeally
alinboe s)uads3jope puB UBIP[IYD MOY puelsiapun

¢aInsodxa 1010} aA1309104d pue XS 10ayje abels [eyuawdojanap Saop MOH e

¢poriad [eyuswdojansp Yd1ym e Jusl|es 1SOW aJe SI0}Ie) 8A1198104d PUB 3SII YIIYAA «

84N N9 wJealy pue Ainful wieally ul UaJpjIyd uegn gns 1o [ednJ pue S|I1B JO JUSWSA|OAUL PUe 3]0 U1 SI TRUAN

$S91RIS PalluN ay) Jo suoifial ssoaoe salnful wireally 4o sadA) Jualagyip arenualayip Auanod puoAaq siojoe) BulAjJapun Jeypn «
£S3WO09IN0 Weally Jo sadA) Jualalip SS0I0e PaAIasqo sanLredsip [e1oel BulAjiapun surejdxa Jeypn «

¢saunful wieally [erey Wy JUsIaIP Jo Jejiwis saunful waeally [erejuou Jo ABojoiwapida ayl SI MOH »

SAW0IINO WIeally [elesuou pue [eyey
UHIM Pajeldosse aJe (a1nynd pue 4988 pooyloqybiau
‘UOITeI0] [BINJ SA URGIN) SBIUBIBYIP [EIUBLLIUOIIAUS
pue ‘sabels Juawdojanap ‘(Sn1els J1LIOUOIA0II0S

pue ‘xas ‘AN91uy3a/aoel) sioyoey) olydesbowsap

MOY pue spualy a16ojolwapida Jusdal puelsiapun

©a1y A11J01id S1y L uisuonsand yosessay 1uebin joajdwes

ealy A1iolid

Ainlu] wJiealiq 1U83s3|0PY pue PIIYD JO SI10198 8AI193104d pue Ysiy pue ‘ABojolwapid3 ‘aoue||IaAINS J0J JUSWISIAU| pUe YdIeasay az111iolid 0] sealy

‘TalqeL

Author Manuscript Author Manuscript

Author Manuscript

uoljusnald

Author Manuscript

; available in PMC 2020 December 10.

JAMA Pediatr. Author manuscript



Page 16

Cunningham et al.

¢s1onpoud J1ayy Ut sa1bojouyoal asayl Juswajdwi 03 SiainjoeNUBW WIBAILY YIM Jauned am op MOH «

£S9WO02IN0 wieally Bunuanaid 10y ABOjoUYIa) WIealL) MBU JO AJBDI14JS 81en|eAs aM PIN0d MOH e

¢ Jayes sw.eally sexew Jey1Abojouydsl Mau e asn 0} PAZIAIUBIUI JO PaJeAIIoW 3 SIaAIBaIed UBd MOH «

¢Ureap pue Anful Jo SaW02IN0 Weally Ul Sasealdap 0} pea| ABojouyds) wieally Uews,, J0 uoneluaws|dwi saoq «

¢ABojouyday yons 1oy Aed 031 Buljim ale s1awNSU0I Yarym e Juiod aonid ays s1 JeYAA ¢SwLieally Bunisixe 0 paniollal

ag ABojouyda)} ued (SawWoIN0 wieally uo ABojouyds) Iy} JO 19843 Ul SI FRUAN ¢Sweally ,8z1jeuostad,, 03 ABOjouYIa] JO SSBUBAIIIBYS aU SI TRUAA

s1anibaed

Buowre saifojouyda) o axeldn 03 sialieq
puEISISpUN PUE SAW0INO LLLIRaILY JUSISS|ope
pue p1ya Juanaid 03 (sprenfiayes uoirealyiuspl
Aouanbaly-oipes pue s1a66111 ainssaid

J18ybiy ‘Ba) satbojouyosy Alages wieally

Mau pue Bunsixa Jo AJedlyys sy} aulwex3

¢£S3W02IN0 WLIBaIL JUSIS3|OPE pUe PlIYd 99npal djay adusjolA Jaulied ayewnUl pue 32U3JOIA AJiWe) JO UonuaAaId UBD MOH e

(swiealy

UMO 10U Op OUM S[ENpIAIpUI BUOLUR SWBaJl) 0} SS8098 ,SIUSISS|0pEe PUe UaIp|Iyd JusAaid 0} sIaAIBaIed [asunod 0] Aem aA119813 1SOW 3y SI JBYAN
¢suods pue Bununy Joy aA12aYe 1soW s Bulures) A1ages Wiieally pasnaos-1usdss|ope JBYAN

¢sweally Jo abelols ayes ayy Buipaehial sawoy J1ays ul abueyd Juswajdwi 03 pasu sianibiased Bulumo-wieaily op uoddns Jeyn «

JUBLLIUOJIAUS BWOY 8y} Ul SBWOIINO WiIeally
JU32S3|0PE PUR P|IyYd 89NpaJ Jo Juanaid 0}
‘abeuols ayes Buipnjoul ‘sa1fisrens uonuanaid
Arewiid Jo sSauaAIdaya ay) aulwex3

¢{S1U3ISA|OPE pUB UBIP|IYD
Aq asn pue abelired uodeam asealoap pue abieiols ajes asealoul 0] AB0J02a [e190S B} SSOI0R SUOIIUBAISIUI ANUNWIWOI JO sjuauodwiod A8y ay) aJe JeUAA «
£S8WO09IN0 wJealyy Buisealdsp

e aAI%aYe ale (Burdijod Ajunwwod ‘Ba) Buidijod Jo SpoyIaW dAITBAOUUL TRYAA (SBW0INO WiIeally Juanaid djay Juswiadiojus ad1jod ued MOH e
£S9WO0IINO WILall) 9SLaloUl BIPALL [B190S PUE BIPAL 0P MOH ¢S3WO09IN0 WLieall) 3dnpaJ 0] pabelans| g eIpaw [e100S pue BIpaW Ued MOH e

¢£S3WO09IN0 WJeally Jusnaid 0} pajuswaldwi ag pInod sa1farelis ubisap [ejusaWuoIAUS PooyIoqybiau JeypA «

¢apIa1woy Jo ynesse wJealy buirenadiad

10 YS1J 1€ SJUAJS3|ope pue UaJp|Iyd Buowe sweally Jo asn pue BulAiied o) saanow Buissalppe pue sapniie Buibueyd ul aAoays ae swelboid Jeypn «
¢sBuo0yYS JeuonuaUIUN 3SB8II3P

pue SWwJeally Jo 3dUepIoAe Jo/pue Buljpuey ajes J1ay} anoidul Saljiwey 113yl pue SUadSa|ope pue uap|iyd Jo) sweifoud jeuoieanpa A1ajes wieally og

Sal|iwey

113U} pue ‘sjuadsajope ‘uaip|iyo Buowre
SaW09IN0 Wieally Buiseasdsp Jo Bunuansid
10y saibayens uonuanaid Arewrd paseq
-A1UNWWOI JO SSBUBAIIAYS By} aulwex]

¢sBuImas a1ed yieay Ul S1039319p [€I8W JO SWOIIN0 WiIBSILH UO S1I8)9 8} 818 JeUANA «

(swieally

UAO 10U Op OYM S[eNnpIAIpUL Buoue SuLIeally 0] SS909e ,SJUsdSajope pue ualp|1yd Juanaid 01 sianifialed [asunod 01 Aem aA11281)a 1SOW 8y SI TRUAN
£S1UBIS3J0pPE. pue UBIPIIYD Buowe sawodno wieally Bunusasid Joy ABayens uonuasid Arewiid e se (sa1o1jod S1apJQ U0I1I810.d

MSIY aWaJIX3 YN SaJels Ul) SI9pJQ UO0II8101d MSIY awalx3 uo azijended 03 sjeuoissajold ated yijeay Huibebus Jo sueaw aA1198))a 1SOW ay SI TRUAN
¢sbumsas

842 yyjeay ul (weally e Se yans §|asauo Bulf|iy 40 sueaw [eyey ‘a1) Buijasunod sueaw [eyid] Bunonpuod 1) SPOYISW SAIII8YS ISOW Y} .l JRUYAN «
£SaWo21no wiealy Bunuansid ul aandays (swesboad uonuanaid Arewild ‘ar) swelboid uonusasid 8ous|oIA paseq-[eldsoy a1y «

S3W02IN0 WIeally 90Npal
0] Sa1jILRY J13Y) pue ‘SJU3IS3|Ope ‘UBIP|IYD
10y saibarens uonuanaid Arewiid pasnoaoy
-91e9 1[eay JO SS3UBAIID8YA By} aulwexd

¢£S3W02IN0 Weall U0 SI1010313p [elaW pue sprend [00yos (pawiie) JO S10a448 8yl ale JeypA «

¢S1 8pIoIns wueally Buronpal 1oy swesboid paseq-|0oyds are aA11I3))8 MOH

¢(Jo1neyaq ppiyd pue uondaaiad

juated ul yorewsiw ‘B63) Ainful waeasy Jo st S, Ualpjiyo Jo Buipuelsiapun asealdul 03 swelboid paseq-100yds Ul paAjoAUl aq sjuated pinoys MoH e
¢(symnoA pabe-jooyds Areyuswiala Buowe) Ainful waealy euonusluiun pue ‘Aejd waeally ‘ssaode wireally pue (syinoA

pabe-jooyas ybiy pue pabe-jooyds ajppiw Buowe) asn pue aberried wieally Buionpas je swesboid uonuanaid adUs|OIA Pase]-]00YdS aJe A8 MOH

S3WO02IN0 Weally
2onpaJ 0} sa1bisyess uonuanaid Arewid
Paseq-]00yas [BIUSLLIUOIIAUL pUB ‘[euosladiaiul
‘[enPIAIPUI JO SSBUBAIIYS S} dulWwex]

¢ 9be101s ayes pue A1ayes wueally punose Bulusalds Jo suondaaiad 1aniBaled ale Jeyp «

¢sBumas Jayio pue ared yieay ui aonoeid prepuess Jo Led se pajuswiajdwi aq abelols ajes 1oy Bulusalds pINoYs MOH s

¢SBUINIaS Jay10 pue a1ed Ylfeay Ul SaWO02IN0 Weally SSaippe 01 SUOIUBAIRIUI JO AIaAljap

3AI1108JJ9 pue ‘sweally Buissnasip 1ojwod ‘Buiuaalds asealdul 03 SIBYI0 Jo/pue sjeuoissajold aled yieay Buowe papasu ale Bulurely Jo sadAl Jeypn «
¢£S3W02INO0 WIeall} J0J XS Je S)USISa|ope pue uaip[Iyd AJiuspl 01 sisuonnoeld Jaylo pue sjeuoissajold a1ed yijeay Joj sjoo) BUIUaaIds 1s3q sy} aJe Jeypn «
£S100Yds Ul SBWI02IN0 WIeally 10} ¥SH e YinoA Joy Buluaaios Jo adA1 pue poyiaw [ewndo ayp st JBYAN

¢Al1ayes palols

10U aJe ey} BWOY 3y} Ul SWeally ale 813y} Usym AJnuapi 0} sisuonnoeid Jay1o pue sjeuolssajold aJed yyjeay Joj sjool Buiuaalos 1saq ayl ale Jeypn «

sbuinas aed yljeay-uou pue

sBumas a1ed Yyeay SS0Joe SAWO0IINO WiIeally
10 S 18 818 OUM 3soy) AJ1uspl 0} saljiliey
18y} pue ‘sjuadsajope ‘ualpjiyd 4oy sayoeoidde
BuiusaIds 91193443 1SOW BY} pUeISIapuUN

SIUSOSIIOPY PUe LB P|IYD Buowy AInfu| Wwieslid Jo uoiues id AJewliid Yl o) IUSWISOAU | pUe Ud Jessay 921311011d 01Sesly

A1Jolid siy 1 ursuonsend) yosessay 1ueb in ajdwes

ealy A1iolid

‘¢ slqeL

Author Manuscript Author Manuscript

Author Manuscript

swia)| Bumnassol) pue uonusAsld

Author Manuscript

; available in PMC 2020 December 10.

JAMA Pediatr. Author manuscript



Page 17

Cunningham et al.

uo Ajeaig1oads (suonuaAlsul apIoINS pue ‘BulA|Ing ‘Yyijesy eiusl ‘suoiuaAISIUI 80US|OIA [eJaush Buipn|oul) s)U8dsa|ope pue UsIP]IYd J0) SUONUBAIBIUI
paseq-aouspIAg 1310 Jo uoiealjdde ay Jo A9ea1a ayl SI TRUYAA ¢SBWOIIN0 WiIea.ly 91410ads Bulonpal Je suonuaAIaiul BulSIXa ale aA1108448 MOH e

‘39U3|01A UINOA ‘ap1aIns 1o} ‘Ba) suonuanlaiul
paseq-aduapIAg Bunsixs 1sa) pue 1depy

¢siseq Ajrep

B U0 USIA Apuanbaly sjusdssjope pue Ualpjiyo ataym sadeld [enuslod Jaylo pue ‘sieridsoy ‘s|ooyas 1e sadlAIas A11INJas JO SHJauaq 1S00 ay) aJe JeUAA
¢Aanful Ja1ge WISIAIPI9aL JO uonuanaid AJepuodss JO SIS0 «

¢(Buruaalb) suonUaAIBIUI [BIUSLUUOIIAUS JO 1148US( 1S0D) «

¢£S1S00 UOIUAAIBIUI pue BUIUSaIOS 818D U)[esH «

¢SII1P |00Y3S Se Yans SUOIUSAIBIUL |00YIS «

:9]dwexa 104 ¢SUOIUBAIBIUI WLIEaILY JO SHJBUSQ PUR SISO B} aJe JeUAA

saibarens uonuanaid Arepuodas pue Arewnid
10 S}1JaUag pue SIS0D SAITR[3] B} SulWex]

SIUS0SAIOPY PUR UBIP|IYD Buowy AInfu| wres i Jo uonuam id A repuoses pue Afewlid Sso1oy Buiingsso1D 8.y eyl USWISSAU | pue Ud jeasay 921111011d 01Ses .y

¢wiayy Bunuawadwi Joj poylaw 1s8g 8y} SI Jeym pue ‘Ajunwiwiod

B Ul SAWI0D]NO WLIeally 21niny asealdap ued Teys (seate Hunooys ybiy Jo Buiusaib ‘Ba) sabueyd ubisap [LIUSLULOIIAUS SAJOAUI Tey) SUOIIUSAISIUI 813U} A1V «
¢AIunwiwod e ul 33us|oIA wiealy 1dnuisiul 01 (sBunooys jo susaned Jo siaisnjo BuiAynuapi) Buiorjod ,1ods 10y,, SN SUOIUBAIBIUL 391j0d UBD MOH o
£S3W00IN0 wirealy Butonpai 01 Ajdde 15, A108U1 SMOPUIM UBY0.d,, 8SIBAUOD 3} JO (7, K108} S183.1S ASNg,, 8Y) S30P MOH «

¢£S9WO09INO0 WJeaJly 8anpai Jo 3dniisjul UoITel|19u0Ja.) PUe UOIIRIPaW JO S|8pow AHUNWWOD Op MOH e

¢Bunooys 1o ap1ains wieainy 1o Ainfur wieasy oureipad e Jaije aejanbas annebau

Jayjo pue Aunfur aininy Buionpai 1e aA10ays 1sow aJe (suoleziuebio Alunwiwod 1o sayainyd Aq pasanijap ‘Ba) suonuaAlalul paseq-A1UNWWOD TRUYAA «

S3W09IN0 Weally
juanbasqgns aanpa. Jo Juanaid 03 Bunooys e
Jayge sabueyo ubisap [eluswuoliaug Buipnjoul
SUOIUBAIBIUI Pase]-ANUNWIWOD aulwexs

£100Y9s © Ul wiealyAg apIoins e 1o BuIlooys Jaije adual[ISa asealdul SUOIIUSAISIUI SPIM-|00YIS JO WIOOISSE|D JRUAN «

¢UONUaAIBUI Ue Se S1ayoea) Bulule Jo Aoealys ayl apinb 01 aduapiAs apinoid Bulutesy uolenwis ue ¢S1ayoeal Bullle JO S198)48 ay) aJe TeUpN
¢sbunooys 100yas 01 9119ads sa1yensed ssew aanpas 03 asedaid A|9AI08YS ISOW dM Op MOH

¢sBumas [0oyas 031 213198ds ale sanssi ssaupaledald A1[ensed Ssew JeUpA o

¢(SIsluonuaAIg)ul BPISING IO ‘syuspuaiuiiadns ‘els woddns ‘siayoesy Aq ‘Ba) Aujepow Aiaarjap Jadoad ay si reym pue ‘yeis pue yinoA yrog Buowre
saouanbasuod wsl-buo| Bunebiiw e aA11d848 1S0W SI uonUBAISIUI JeyM ‘(Bunooys apim-jooyas 4o Joys uosiad [enpiAipul ue) Bulooys |00YdS B JBIY «

swajqoid [euoireanpa

pue ‘[UOIIOWS0II0S ‘Y}fesy [elusw
juanbasgns (sanpal 10) Juanasid oykunfut
Weally B passaulM J0 paousiiadxa aney oym
S]USDS3|OPE pUR USIP[IYD 10} SUOIUBAISIUL
pue asuodsal paseq-|ooyds aulwexd

¢(douBjoIn wireally Burrep pue ‘49ad ‘YInoA feuonusiul pue ‘Ainful reuonusjuiun ‘dwsane apidIns

Jaye Buipnjour) Ainfur waeasny Jale sjeuoissajoud ared yieay Ag sBuimas aed yijeay Ul ssadde sueaw [eyls] Buissaippe 104 SpoyIaW 158q ay) ale JeYpn «
Manlun

wLIeally 03 pasodxa aJe 1o SSauIM Oym Spualiy pue ‘Ajiwey ‘siaad Buowre aejanbas aniebau wusl-Huoj Bunuanaid 1e aA110818 aJe SUOIUBAISIUL TRYAA «
¢Aanlul

wJeally 8y Jaye Agrelpawwi porsad ay3 ut (Yieay-sjsl ‘stoddns Jaad ‘Ba) saiiifepow UOIUSAISIUL SAIIIBYS PUB ‘B]qISes) ‘8]qeIdadde JSow 8y} ale JeUAA «
¢Aanful

wieally e Jayye Aj@lelpawiwi si9ad Jo wieasty Aq painful asoyy Aq uoleljelal pue WSIAIPIIBL 99npaJ A|9A1198449 1SOW Jeyl SUOIIUSAIBIUI B} aJe JeUAA «
¢8JBd PaWIojul-ewnel} 0jul pajelodiodul aq SUOIIUBAISIUL [BIOINBYS( 8SaU} U MOH e

¢34 J0 Alfenb pue adual|ISal aSeaoul pue (JoIAeYaq AXSI pue ‘asn adueISgns ‘Wiey-4|as 1ua1indal ‘uolssaidap ‘A1aIxue ‘Japlosip

ssalls onjewneansod) sawooIno anlebau ayebniw pue ssaippe 03 ‘Aunful waealiy ayy Jaye Ajdreipawil potiad ay) Ul 9AI198448 818 SUOIIUBAIBIUI JRUAN «

S3W09IN0 [UONRINP
PUE ‘[eUOIIOW0I0S ‘Yi[eay [elusw pue
wisIAIp19al Ainful wirealiy Buipnjoul sawodno
wiieally uanbasqgns (sonpau 10) Juanaid

01 Aunful wiealiy e passaulm Jo pasusiiadxa
anBY OYM SJUBIS3|OpE pue UaIp[Iyd

10} SUOIUBAJSIUI PISE]-a1ed U)eay aulwexs

¢Aanfur wieaayy o1yelpad e Jo aejanbas aAirebau Jo s10301pald pue ‘S10lelapow ‘SI0jeIpawW BIPaW [BI20S aJe JRUAN

¢{S1UBIS3|Ope pUE UBIP|IYd afe-]00Yyds SS0Ioe

AJreuoneu pue ‘Ajunwiwod pasodxa ayp ul ‘sjooyds pasodxa ayi ul SYINoA uo sBUIIO0YS |00YIS JO S198J48 Uieay [eJolABYSg puUB [ejuswl 8y ale Jeypn «
¢Aanfur wieally e Jaiye adual|ISas AlUNWWOD pue ‘AjILe) ‘JUadsa|ope ‘PplIyd aA0IdWI SUOIIUBAIBIUL JRUAN «

¢80UB|0IA JO SaInsodxa aAle|NWIND Jo AInful wieally e Jaye SaWwooNo wieally aAlehau 1eadal Jo WSIAIPIOAL JO SJUBUILLISISP pue sulaled sy ate Jeypn
¢Aanfur waeaany ouyeipad e Jsye N0 Jeyl aejanbas (sioineyaq

Aisi Jayio ‘B3) [esoineyaq pue ‘(wsiAIp1oas ‘Ba) Ainfur ‘(Japlosip ssais direwnelnsod ‘63) yieay [elusw 10y S101oe) Buiiesspow pue Buiieipaw ase Jeypn «
$SIX91U0D

lednJ pue ‘uegngns ‘uegan ssooe Jayip Ainfur wureally ouleipad e Jalje aejanbas yieay [eusw pue [eaisAyd pue uonouny Ajiwey Jo sulaned op MOH e
¢Aanlur waeaay ourelpad e Jaye sjuated ay) 4oy aejanbas yieay [ealsAyd pue [ejusw ayl aJe Jeypn «

guonouny Ajiwey uo Ainfur wiealy e Jo 19348 ayp S1 1Y\ «

Ainfur weaaiy

|erejuou Jo [ele) e Buissaunm Jo Burousiiadxe
Ja)e SaljIwey J18Y} pue ‘siuadsajope
‘uaJp|iyo Buowe Ind20 Jey) sejanbas yieay
|eJuaW pue ‘[eUOIIRINPS ‘[BUOIIOWS0IJ0S
‘learsAyd o susaned ayl sulwex3

SIUSOSB|OPY PUE LB IP|IYD BuoWw Y SSW0INO Wi fes i Jo ssousnbssuo) YifeaH W .ie1-Huo ] pue A repuodas Jo U0IUSAS Id BY) o) IUSWISSAU | pUe UD Jessay 821111011d 01Ses .y

¢ ABojouyoa) A1ages Wieslly INOCE SIBUMO WesIL) BUOWE SUIBOUO0D SSBIPPE M 0P MOH o
¢SJUSOS3JOPE PUE UBIP|IYD 10} SSWOIINO Wieall) Juanaid sa1bojouyda) Weall) asay) op ||SM MOH e

A111011d SIY 1 u1suonsanQ Yo Jeasay 1uab in ajdwes

ealy A1iolid

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

; available in PMC 2020 December 10.

JAMA Pediatr. Author manuscript



Page 18

Cunningham et al.

£ UOIEI[19U098)
pue ‘uonel|igeya) ‘Buroualuas 03 19adsal YlM 89U3JOIA UNB PaNILILWOD aABY OYM SUINOA 0} sasuodsal adnsnl [BUILULID SAIIO8YS 1SOW B} 8Je JRUAA
¢swieboud (sauajoin dnolb) aoualialap pasnaoy uo sdnolb Alunwiwiod yim Jaurted 1saq 891jod ued MOH

£S9WO02IN0 WiieaJly 8onpas (sily 1o uonsanb pue dois pue |osred paldalip) SLoya aAndeold J0 8duasad JusWadIoua ad1jod pasesldul s8oq «

¢£lou s (suods 1o Bununy ‘6a) weasny ayl Jo Jasn ayi si

US| 0pE 8} UBYM JuaIaip Jo Jejiwis Buibessaw ay) S MOH ¢SIUadSajope Yim asn 1oy paldepe ag Buljasunod A1ayes sueal [eyla] PInoys 1o Ued MoH
¢sasse|a Buturen A1ages pue ‘Bununy ‘Bunnods ‘Hy se yans

S3IIAIIO® WIBaIL) JUSISA|0pE Jaylo pue sweifoid uonuanaid apIaIns Jaylo oul pajelodiodul ag Buljasunod suesw [eyis| pue A1ajes Wieall) ued MoH
¢(8ansnl feuiwiio pue ‘sjooyas ‘ased Arewnd

‘Ba) sBuILS SS040R SALI0IINO Wiieally adnpas 01 paljdde aq Jybiw sweifoid uonussid 8oUB|OIA SJUBISB|OPE pue UaIp|Iyd Bunsixs Buisiwold Jeyn «

PR UERRET (o]0

pue UBIP[IY Jo} WY pue ‘Ainful ‘adus]oIA wieally Juanbasgns Buionpal 1e aAdaya swielboid uonuanaid aus|olA pased-[endsoy 1Ualind aly »
¢S9WO0IIN0 WeaIl)

S3WO02IN0
914199dS-WJea1) JUSISB|OPE PUR PlIYd Bulonpal
Je SS3UBAII08Y3 13y} a1en[eAs 0} (SUOIIUSAISIUI
92110d pue ‘A1ajes awoy ‘Juswiealy

pue uonuanaid Japiosip ssaiis olrewnesnsod

A111011d SIY 1 u1suonsanQ Yo Jeasay 1uab in ajdwes

ealy A1iolid

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

; available in PMC 2020 December 10.

JAMA Pediatr. Author manuscript



Page 19

Cunningham et al.

¢s9say1odAy mau Bunsa) 1oy siayoseasal
J3Y10 03 3|qejree (suoissiwdad Jadoid yiim) s1es elep Bunsixa axew 0} SI8ydJeasal 8ZIANUBUI 0} Aem 1saq a3 S1 JBYM o

$19S e1ep JO BUUI|-SS0O puUe SISAJeue 8} Jo) MO][e ey} salio)isodal
elep pazijeliuad Buneals Ag A1gissadde pue Ajige]iene erep anoidw]

¢Be| 8w [enueIsqNs SpIoAR Tyl Yiesp pue saunful wieally 10) walsAs soue|isaIns yiesy o1jgnd fewndo sy st JRUYAA

Alferow pue Alpiglow wieally 104 WalsAs

90UB||19AINS 1SN0 © dojanap 0} eJep Jay1o pue ‘SwialsAS uolewoul
o1ydelBfoab ‘snsuad ‘walsAs [endsoy ‘Isulwexa [ealpaw ‘SadIAISS
[eaipaw Aouablalla 1Ua1INd 3ul| 0} SaouUBAPE[ea1fojouUYDa) Uo azijelide)

¢£SBWIO2INO LWLIBSII-UOU JBUI0 UIIM SBLIOIINO WALl JO UosLiedwod ay) 10j Mojje 0) yoaessal BuioBuo Jayio
Ul SBLUOJINO WIBaI1Y O} paje|al Sa|qeLIeA A8y 81e0diooul 0] SI8y0Jeasal 8ZIANUadUI pue aBeinoous 03 Aem 15aq Ul S JRUA

S18S BIep YINS UIY}IM S|qelIeA
Bunisixa 01 $S329® JaY2Ieasal asealdul Se ||aM Se ‘Sa|qeLIeA [euolIppe
UM S)8S elep Jeuolfal Jo [ed0] Jo/pue Jeuoiteu abire] Bunsixe uawbny

SIUBDSI0PY PUE UBIP|IYD Buowy Anfu| w.res i Jo JusweouRyUT BIeq Ul JUSWISOAU | PUE LD Jessay 8Z1111011d 01Ses 1y

cuoneuawsa|dwi

10 aInseaw e azi[en}daduod o3 8|qissod 11 S| ¢911qnd sy} 01 PaFedIUNWIWOD SME| 3S3Y} 8B :SMe| U0[}I810.d SS9V PJIUD o
{uaip|iya Joy Aljeniowy/A)pigiow parejal-wieally 193jJe 1yl Saop ‘S1aylo ueyl (WalsAS %9ayD punolfsoeg feulwi)

JUeISU| [eUOIBN) WB1SAS 32ayd punoibxoeq syl 0jul spodas Buliaiua Je 1a)1aq ale Sa)els awWos :SMe| 323yd punoibyoeg «

¢SME| Uans 1o} uolreiuawa|duil JO SaInseaw payeldosse ate Jeypn ¢o1gnd

3y} 01 ParedIuNWIOI (SMe| U0I1198]01d SS320Y PlIYD ‘Ba) S1uadsajope pue usip|iyd Bunoaye sainseaw Ao1jod wireally aJe MOH e
£S9WO0IINO0 Weally PJIYD 10a44e Salels ss04oe (WalsAS %98yD

punoJbyoeg [eullLID JUBISU| [RUOITEN) WIB)SAS 3298Ud punolfxoeg ayl Jo (spJodal Jo Bullaius ‘1) asn [e1jualayIp S8op MOH e
¢P1aL 8y ul Buipuelsiapun pre (Jjam yorew pue paubisap ate yiog papinoid) sisAfeur Adrjod e yum Apnis uonejuswajdwi

ue Burired pjnom moy ‘uonejuswajdwi Ad1jod Jo sainseaw pooB aney jou op Ajjesauab saipnis Ao1jod weally JuanD «

a11gnd
3y} 0} PaIedIUNWWIOD pUB ‘Padlojua ‘pajuswiajduil ale Sjusdsajope pue
uaIp|1yod 1oy aAndslold ag Aew Jeys saroljod wieally Moy pueisispun

¢ansiBiauAs (sseyaind o1 ywiad pue
abe wnwiuiw ‘63) %98yd punolbxaeq e 1oy pasu ayy BuiAyioads sme| pue weally e aseyaind Aew oym Bu1loLISAI SMe| 81 MOH o

SAWODINO WLIBaJ1Y JUSISI|OPe PUe PIIYd JO YSH ay}
2onpal 0] A|[eansibiauAs yiom Aew saioljod wieally moy puelsiapun

$S8WO0IINO0 WIBaII) JUSISA|OPE PUB PlIyd 193)Je ‘(sa1a1jod

p10231 dansnl ajiuaAn( ‘6a) oiy10ads wieally 10U aJe eyl asoyy Buipnjoul ‘aduajoIA BuIdNpal Je pawie SMe| SNOLIBA Op MOH e
¢uaIp1yo Buowre Ajjeniow pue A)pIgiow paje|ai-wieall) aonpal s19p.I0 uo199104d 3sil aWalxa 0q «

cuaIpIiyd

Buowre Aujerow pue ANpIQIOW pale|ai-Wieally UM pajeloosse ajels e ul A1ied pajeaduod Jo) palinbal sprepuels ay aiy «
$93U2 puno.Byjoeq UoRIUNWWY «

SMe| %9342 punolfxoeq aaisuayaidwo) «

sme| Buisuaoi] aseyaind 03 Jiwlad «

:9|dwexa 104 ¢uaipjiyo Buowre Aujeniow

pue AJIpIQIOW paje|ai-Wieall) 199)e SUoIdLISal aseydind uoiunwiwe pue wieally jo uolreluswa)dwi syl BuiAyoads sme| oq «

SBLUIODINO LLIBSJ1S JUSISS|OP. PUB PJIYyd UO Sa1dtjod wieally
PasNa04-p|IYd pue Pasnaoy-}npe BUIISIXe J0 103443 dY} pueIsIapuN

$S8WO0IINO0 JUBISB|OPE PUE PIYD 0} 81ejal A8} Se $1039e) SSauldLIS Ad1jod Juaiaplp JO soueliodwl aAIRR[al B} S1IBYA «
¢SSaUBAdaYa Adrjod aausnppul Asyr op moy pue suoisinocad Ad1jod ul saouaiayip Jueodwl are JeUAA o

SaW09)N0
JU3IS3|0PE pUB PJIYD UO 193449 18y} 01 d)ejal Asy se AjJejnaied
‘sa1o110d paje|aJ-wiealny 1oy wiaisAs Buipod waogiun e dojpasq

SJURDSII0PY PUe UBIP|IYD Buowy AInfu| w.realld 1994V eyl Saidljod Buluiwex3 Ul JUSWISOAU | pUe Ud Jeasay 9z131401.1d 01Sealy

A11Io1id siy 1 ursuoisand) Yo sessay 1ueb in ajdwes

ealy A1iolid

‘€ 9lqeL

Swia]| UBWadUBRYUT e1eq pue Ad1jod

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

; available in PMC 2020 December 10.

JAMA Pediatr. Author manuscript



	Abstract
	Methods
	Overview of the Agenda Development Process
	FACTS Consortium Expert Panel and Workgroup Formation
	Silent Idea Generation: Literature Review and Initial Research Priorities
	Round-Robin Phase: Presentation of Research Priorities and Further Idea Generation
	Clarification Phase: Iterative Refinement of Research Priorities
	Ranking and Voting Phase: Developing Consensus for Research Priorities
	Finalizing the Research Agenda: External Expert and Stakeholder Review

	Results
	Discussion
	Epidemiology and Riskand Protective Factors
	Primary Prevention
	Secondary Prevention and Sequelae
	Policy
	Data Enhancement
	Limitations

	Conclusions
	References
	Table 1.
	Table 2.
	Table 3.

