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Problem: Youth with special health care needs often experience significant difficulty transitioning into adult
health care services and adult life. Services supporting youths' transition from pediatric to adult health care
(Health Care Transition (HCT)) have been a priority for nearly 30 years to improve this transition process. The
Health Resources and Service Administration,Maternal and ChildHealth Bureau havemeasuredHCT service pro-
vision since 2001 but the longitudinal use of this measure has never been examined (Blumberg, 2003; Maternal
and Child Health Bureau, n.d.).
Eligibility Criteria: Thismanuscript highlights the consistent and inconsistent uses of HCT constructs in two prom-
inent national surveys (the National Survey of Children with Special Health Care Needs (NS-CSHCN) and the Na-
tional Survey of Children's Health (NSCH)) between2001 and 2019. All studies utilizing anHCTmeasurewithin a
national survey between the 18 years were included in this examination.
Results: Significant changes have been made to the measurement of HCT service provision resulting in inconsis-
tencies over the last 18 years. Measurement criteria and survey questions have changed substantially from the
NS-CSHCN and NSCH limiting one's ability to examine trends in HCT since 2001. Since 2016, few changes have
beenmade, allowing for analysis of trends over time. Importantly, the NSCH includes added questions pertaining
to HCT that are not included in the composite HCT outcome measure.
Conclusion: Future work should include a validation study of the HCT outcome in the National Survey of Chil-
dren's Health and inclusion of additional HCT questions to promote continued and extensive use of a measure
that more fully represents the needs of youth and their families.

© 2022 Published by Elsevier Inc.
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Services supporting the transition of youth from pediatric to adult
health care have been a priority for nearly 30 years as a response to ris-
ing numbers of youth with special health care needs (YSHCN) entering
adulthood, now estimated to be approximately one million each year
(McManus et al., 2015). HCT services were first introduced as an impor-
tant initiative by the Society of Adolescent Health andMedicine in 1993
(Blum, 1995; Blum et al., 1993). A widely cited definition of health care
transition (HCT), refers to transition as “…the purposeful, planned
movement of adolescents and young adults with chronic physical and
medical conditions from child-centered to adult-oriented health-care
care needs; HCT, health care
, American Academy of Family
N, National Survey of Children
Children's Health; CSHCN, chil-
es and Service Administration;
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systems (Blum et al., 1993).” Numerous policy recommendations by
the American Academy of Pediatrics, the American Academy of Family
Physicians, and the American College of Physicians (AAP/AAFP/ACP)
soon followed (American Academy of Pediatrics et al., 2011; White &
Cooley, 2018). Subsequently, additional HCT policy recommendations
were issued by pediatric specialty and interdisciplinary professional or-
ganizations (Betz et al., 2016; Foster et al., 2017; Lestishock et al., 2020;
Molner et al., 2019).

Federal initiatives have provided leadership to advance the develop-
ment and implementation of HCT services for YSHCN. These initiatives
have included programmatic service guidelines and performance stan-
dards for Title V Maternal and Child Health Services Block Grant
Program that provide family-centered, comprehensive, coordinated
services to eligible children, YSHCN, and their families (Maternal and
Child Health Bureau, 2021). These standards include HCT service provi-
sion for transition-aged youth. Reporting requirements were instituted
to track the progress of the Title V Program in achieving service out-
comes; hence data were gathered using the National Survey of Children
with Special Health Care Needs (NS-CSHCN) and the National Survey of
Children's Health (NSCH) (Blumberg, 2003; Ghandour et al., 2018).
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The implementation of HCT services have been shown to improve
YSHCN's continuity of care, health care knowledge, vocational markers,
and quality of life (Beresford et al., 2013; Cheak-Zamora & Farmer,
2015; Le Roux et al., 2017; Shattuck et al., 2011). Unfortunately, the im-
plementation of HCT services has significantly varied across different
groups of youth and throughout health care settings (Leeb et al., 2020;
White & Cooley, 2018; Zeng et al., 2021). Similarly, the delivery of HCT
services is measured differently across interventional studies and na-
tional surveys. National surveys have measured HCT services for 18
years, however, the mechanism of consistency utilized in the HCT mea-
sure across time has not been examined. The lack of construct consis-
tency has potential implications for tracking the changes in and
progress of HCT service provision for youth, ages 12 to 17 enrolled in
Title V Program for children with special health care needs (CSHCN).
This paper will highlight consistent and inconsistent uses of HCT con-
structs and divergent operationalization of HCT measurements in two
prominent national surveys used to affect HCT policy and system
change initiatives. Specifically, this study examined and analyzed the
use of HCT service measures in the NS-CSHCN and NSCH over the past
18 years and conclude with recommendations for consistent and cohe-
sive future use.

Review of HCT Measurement in National Surveys: 2001–2019

Overview

NS-CSHCN and NSCH goal
The NS-CSHCNs primary goal was to collect national and state-level

data on the prevalence of special health care needs in children under 18
years and examine the impact of these special needs (Blumberg, 2003;
Maternal and Child Health Bureau, 2021). This survey was conducted
three times- in 2001, 2005–2006, and 2009–2010. The NSCH expanded
this goal to assess the health and wellbeing of all children under 18
years with and without special health care needs (Ghandour et al.,
2018). This revised, consolidated survey is conducted annually, starting
in 2016 and continuing to the present. Both surveys focused on various
quality and access to care issues including medical home, health insur-
ance, care coordination, access to needed services, and transition ser-
vices. Both surveys have informed what we know about children's
health and access to care at a state and national level influencing the
quality of individual patient care, state and federal funding, and state-
level health initiatives.

HCT Measurement. HCT service provision was selected as a service
delivery goal and quality service indicator by the Health Resources
and Service Administration (HRSA) Maternal and Child Health Bureau
(MCHB) in the late 1990s (Blumberg, 2003; Strickland et al., 2011). Sim-
ilarly, the Title V Program includes the provision of HCT services as a Na-
tional Performance Measure, ensuring it will be included in each state's
five-year action plan. To assist in the evaluation of this and other Na-
tional Performance Measures, MCHB has funded and directed the
NSCH and the NS-CSHCN since 2001 to collect national- and state-
level data on child health and health care service delivery. A measure
of the provision of HCT services was implemented in the first NS-
CSHCN in 2001 and was most recently assessed in the 2019 NSCH
(Blumberg, 2003; Ghandour et al., 2018).

Original measurement

The MCHB developed six core outcomes for the Title V Programs
to be assessed in the 2001 and subsequent surveys. HCT was the
sixth core outcome (Outcome 6) within the 2001 NS-CSHCN. The sur-
vey broadly defined HCT as “Youth with special health care needs will
receive the services necessary to make transitions to adult life, in-
cluding adult health care, work, and independence”(McPherson
et al., 2004). The survey measured HCT service provisions utilizing
four distinct criteria. The first three criteria, referred to as guidance
92
questions, focused on discussions between the youth and their health
care provider related to 1) transferring to an adult provider, 2) chang-
ing health care needs, and 3) developing a plan for addressing said
changing needs. The fourth criteria assessed the extent to which
youth were preparing for independence by asking if the youth had
access to vocational or career training (Table 1). To successfully
meet the MCHB Outcome 6 within the NS-CSHCN, participants had
to receive all three criteria identified in the guidance questions as
well as indicate they had access to vocational or career training
(McPherson et al., 2004; Strickland et al., 2011). The measure was
restricted to YSHCN who were 12–17 years of age identified using a
5-item caregiver survey-based tool designed to reflect MCHB's defini-
tion of children with special needs. Caregivers or guardians are the
respondents to all survey questions.
Changes in HCT questions and criteria

The next iteration of the NS-CSHCN was conducted in 2005–2006.
While there are distinct similarities to the 2001 survey, significant
changes were made to the MCHB Outcome 6 and HCT questions
(Blumberg et al., 2008; US Department of Health and Human Services,
2007). The descriptions of each survey revision are detailed in Table 1.
In both the 2001 and 2005–2006 surveys, four criteria were used to
measure HCT, with three criteria assessing guidance, and one assessing
preparation for independence (Table 1).

Changes in specific criteria
The general structure of Outcome 6 did not change between the

2001 and 2005–2006 surveys as both assessed transition guidance and
the promotion of independence. Two major changes in the specific
questions occurred in the 2005–2006 NS-SHCN that changed the
scope of the HCT outcome measure. First, the guidance questions
assessing the development of a plan in 2001 were changed to examine
if providers discussed health insurance retention with the youth and
families in the 2005–2006 survey. Second, the concept of youth prepa-
ration for independencewas changed from assessing vocational and ca-
reer training received by youth to a question assessing provider
encouragement (Table 1). Specifically, participants were asked to rate
how often the provider encouraged youth to take responsibility for
their health care needs.

Revisions of the HCT questions in the 2016 NSCH survey and subse-
quent surveys included both structural changes and question changes
that again altered the scope of the HCT outcome measures. While the
2016 survey has three guidance-related questions, similar to previous
measures, participants meet the Outcome 6 criteria if they have an-
swered positively to two of the guidance questions and the indepen-
dence question. Specifically, participants had to indicate their health
care provider: 1) discussed the transition to an adult provider, at least
once (if youth did not already have an adult provider), 2) actively
worked with youth to discuss changes in health care OR how to gain
self-care skills, and 3) had time alone to speak to the youth during the
last visit (Ghandour et al., 2018; US Census Bureau, 2018). These
changes represent a reduction of guidance questions from three to
two. It is important to note theNSCH requires only one positive response
out of the three criteria if all other questions were missing or legiti-
mately skipped.

Significant changes in question topics were also introduced. The
health insurance question in 2005–2006 and 2009–2010 was replaced
with a question about promoting self-care skill development (gain
skills). Further, the independence question was again changed from
providers encouraging youth independence (take on the responsibility)
to youth having time alone with providers during the clinic visit. The
NSCH is conducted annually and all subsequent surveys (2017–2019)
have utilized the same HCT variables as the 2016 survey (U.S. Census
Bureau, 2018).



Table 1
Description of HCT Question across surveys and survey years.

HCT Criteria 2001 NS-CSHCN 2005–06 NS-CSHCN 2009–10 NS-CSHCN 2016 NSCH* 2017 NSCH 2018 NSCH 2019 NSCH

Ages in survey 13–17 years 12–17 years 12–17 years 12–17 years 12–17 years 12–17 years 12–17 years
% Meeting the
HCT Outcome

YSHCN: 5.8% YSHCN: 41% YSHCN: 40% YSHCN: 17%
Non-YSHCN: 14%

2016–2017: YSHCN: 17%
Non-YSHCN: 14%

– –

Guidance-related questions
Shift to adult
provider:

Question 1

Original question
Have (the selected
child (SC))’s doctors
or other health care
providers discussed
having SC eventually
see a doctor who
treats adults
(C6Q0A_B)?

Slight Difference from
previous survey
Do any of SC's doctors or
other health care providers
treat only children (C6Q07)?

No Difference from previous
survey
Do any of SC's doctors or
other health care providers
treat only children (C6Q07)?

Slight Difference from previous
survey
Do any of this child's doctors
or other health care providers
treat only children
(TREATCHILD)?

No Difference from previous
survey
Do any of this child's doctors
or other health care providers
treat only children?

No Difference from previous
survey
Do any of this child's doctors
or other health care providers
treat only children?

No Difference from previous
survey
Do any of this child's doctors
or other health care providers
treat only children?

Question 2 – Significant Difference
If answered yes on C6Q07:
Have they talked with you
about having SC eventually
see doctors or other health
care providers who treat
adults (C6Q0A_B)?

No Difference
If answered yes on C6Q07:
Have they talked with you
about having SC eventually
see doctors or other health
care providers who treat
adults?

No Difference
If yes, have they talked with
you about having this child
eventually see doctors or
other health care providers
who treat adults
(TREATADULT)?

No Difference
If yes, have they talked with
you about having this child
eventually see doctors or
other health care providers
who treat adults?

Slight Difference
If yes, have they talked with
you about when this child will
need to see doctors or other
health care providers who
treat adults?

No Difference
If yes, have they talked with
you about when this child will
need to see doctors or other
health care providers who
treat adults?

Question 3 – Significant Difference
If answered yes on C6Q07:
Would a discussion about
doctors who treat adults
have been helpful to you
(C6Q0A_C)?

No Difference
If answered yes on C6Q07:
Would a discussion about
doctors who treat adults
have been helpful to you?

– – – –

Future health
care needs:

Question 1

Original question
Have SC's doctors or
other health care
providers talked with
you or SC about how
(his/her) health care
needs might change
when (he/she)
becomes an adult
(C6Q0A)?

Slight Difference
Have SC's doctors or other
health care providers talked
with you about [his/her]
health care needs as [he/she]
becomes an adult (C6Q0A)?

No Difference
Have SC's doctors or other
health care providers talked
with you about [his/her]
health care needs as [he/she]
becomes an adult?

Significant Difference+

Has this child's doctor or other
health care provider actively
worked with this child to:
Understand the changes in
health care that happen at age
18 (For example, by
understanding changes in
privacy, consent, access to
information, or
decision-making
(CHANGEAGE)?

No Difference
Has this child's doctor or other
health care provider actively
worked with this child to:
Understand the changes in
health care that happen at age
18 (For example, by
understanding changes in
privacy, consent, access to
information, or
decision-making?

No Difference
Has this child's doctor or other
health care provider actively
worked with this child to:
Understand the changes in
health care that happen at age
18 (For example, by
understanding changes in
privacy, consent, access to
information, or
decision-making?

No Difference
Has this child's doctor or other
health care provider actively
worked with this child to:
Understand the changes in
health care that happen at age
18 (For example, by
understanding changes in
privacy, consent, access to
information, or
decision-making?

Question 2 – Significant Difference
Would a discussion about
SC's health care needs have
been helpful (C6Q0A_D)?

No Difference
Would a discussion about
SC's health care needs have
been helpful?

– – – –

Plan for
addressing
changing
needs

Original question
Has a plan for
addressing these
changing needs been
developed with SC's
doctor or other
health care providers
(C6Q0A_A)?

– – – – – –

(continued on next page)
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Table 1 (continued)

HCT Criteria 2001 NS-CSHCN 2005–06 NS-CSHCN 2009–10 NS-CSHCN 2016 NSCH* 2017 NSCH 2018 NSCH 2019 NSCH

Self-care skills Significant Difference+

Has this child's doctor or other
health care provider actively
worked with this child to:
Gain skills to manage his or
her health and health care?
(For example, by
understanding current health
needs, knowing what to do in
a medical emergency, or
taking medications he or she
may need (GAINSKILLS))?

No Difference
Has this child's doctor or other
health care provider actively
worked with this child to:
Gain skills to manage his or
her health and health care?
(For example, by
understanding current health
needs, knowing what to do in
a medical emergency, or
taking medications he or she
may need?

No Difference
Has this child's doctor or other
health care provider actively
worked with this child to:
Gain skills to manage his or
her health and health care?
(For example, by
understanding current health
needs, knowing what to do in
a medical emergency, or
taking medications he or she
may need?

No Difference
Has this child's doctor or other
health care provider actively
worked with this child to:
Gain skills to manage his or
her health and health care?
(For example, by
understanding current health
needs, knowing what to do in
a medical emergency, or
taking medications he or she
may need?

Future insurance
needs:

Question 1

– Original question
Eligibility for health
insurance often changes as
children reach adulthood.
Has anyone discussed with
you how to obtain or keep
some type of health
insurance coverage as SC
becomes an adult
(C6Q0A_E)?

No Difference
Eligibility for health
insurance often changes as
children reach adulthood.
Has anyone discussed with
you how to obtain or keep
some type of health
insurance coverage as SC
becomes an adult?

– – – –

Question 2 – Would a discussion about
health insurance have been
helpful to you (C6Q0A_F)?

Would a discussion about
health insurance have been
helpful to you?

– – – –

Independence-related Questions
Vocational or
career training

Original question
Has SC received any
vocational or career
training to help
(him/her) prepare for
a job when (he/she)
becomes an adult
(C6Q0B)?

– – – – – –

Encourage
independence

– Original question
How often do SC's doctors or
other health care providers
encourage (him/her) to take
responsibility for [his/her]
health care needs, such as:
taking medication,
understanding diagnosis, or
following medical advice
(C6Q08A)?

No Difference
How often do SC's doctors or
other health care providers
encourage (him/her) to take
responsibility for [his/her]
health care needs, such as:
taking medication,
understanding diagnosis, or
following medical advice
(C6Q08A)?

– – – –

Time alone with
provider

– – – Original question
At his or her LAST preventive
check-up, did this child have a
chance to speak with a doctor
or other health care provider
privately without you or
another adult in the room
(DOCPRIVATE)?

No Difference
At his or her LAST preventive
check-up, did this child have a
chance to speak with a doctor
or other health care provider
privately without you or
another adult in the room?

Slight Difference
If yes (seen doctor in last 12
months), at his or her LAST
medical care visit, did this
child have a chance to speak
with a doctor or other health
care provider privately,
without you or another
caregiver in the room?

No Difference
If yes (seen doctor in last 12
months), at his or her LAST
medical care visit, did this
child have a chance to speak
with a doctor or other health
care provider privately,
without you or another
caregiver in the room?

The underlinedwords/phrases represent slight changes inwording between survey years; *Change in population from childrenwith special health care needs only to childrenwith andwithout special health care needs. +In the 2016–2019NSCH only
2 guidance questions are required. If participants report positively to CHANGEAGE or GAINSKILLS that criteria are met.
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Changes in format and sampling frame

Question sets to assess individual concepts in more detail were im-
plemented in 2005–2006 and have continued. For instance, the question
examining provider discussion about the shift to an adult provider was
broken down into one question about the current type of provider
used, a second question assessing if a discussion occurred for youth
with pediatric providers, and a third question assessing if participants
thought this specific discussion would have been helpful (Table 1).

The addition of this third question in the set exemplifies the
first major formatting change within the HCT outcome. Within the
2005–2006 and 2009–2010 surveys, participants meet qualifications
for each guidance question if they report they had received the discus-
sion OR if they felt that the discussion would not have been helpful. If
participants reported none of the HCT guidance discussions as helpful
(i.e., the youth had no need for guidance (“no need”)) the participant
would be identified as havingmet the three guidance questions, regard-
less of having had discussions about the transition process (Child and
Adolescent Health Measurement Initiative, 2021; US Department of
Health and Human Services, 2007). The perceived need or “no need”
questions remained in the 2009–2010 survey and were removed in
the 2016 and subsequent surveys.

The second major shift in formatting occurred with the redesign of
the NS-CSHCN and NSCH. The 2009–2010 NS-CSHCN was the final
HRSA MCHB national survey focusing on CSHCN only. Starting in
2012, HRSAMCHB funded an extensive redesign of the National Survey
of Children's Health (NSCH) and NS-CSHCN surveys (Ghandour et al.,
2018). The result of the redesign process included combining the
NSCH and NS-CSHCN surveys into one survey, the move to an annual
single-year survey, and the development of a new sampling frame and
data collection method (White & Cooley, 2018). These changes reflect
thenewHRSAMCHB sponsored data source, NSCH that includes all chil-
dren's health outcomes, bothwith andwithout SHCN. Data collection on
the revised NSCH started in 2016. It utilized a multi-mode approach to
data collection and families selected to participate were sent a letter
containing a website link to complete the survey (Ghandour et al.,
2018). The changes in sample frames and inclusion of youth with and
without SHCN signifies amajor change in the survey and improvements
in measurement and group comparisons for the HCT outcome. HCT
questions have been fairly consistent across the 2016–2019 NSCH
(Table 1) and across-year comparisons are recommended (U.S. Census
Bureau, 2019).
Table 2
Transition-related questions in the National Survey of Children's Health (NSCH) that are not cu

Survey Year Survey Question⁎

2016–17 NSCH Think about and plan for his or her future. (For example, by taking tim
about education, work, relationships, and development of independen
(PLANFUTURE))?

2016–19 NSCH Make positive choices about his or her health (for example, by eating
exercise, not using tobacco, alcohol, or other drugs, or delaying sexual

2016–19 NSCH Eligibility for health insurance often changes in young adulthood. Do y
be insured as he or she becomes an adult (HEALTHKNOW)?

2016–19 NSCH Follow-up question to HEALTHKNOW: If no, has anyone discussed wit
some type of health insurance coverage as this child becomes an adul

2018–19 NSCH Did you and this child receive a summary of your child's medical histo
conditions, allergies, medications, immunizations (MEDHISTORY))?

2016–2019 NSCH Have this child's doctors or other health care providers worked with y
written plan to meet his or her health goals and needs (WRITEPLAN)?

2016–2017 NSCH Follow-up question to WRITEPLAN: If yes, does this plan identify spec
and any health needs or problems this child may have and how to get
(PLANNEEDS)?

2018–2019 NSCH Does this plan of care address transition to doctors and other health c
adults (PLANNEEDS_R)?

2016–2019 NSCH Follow-up question to WRITEPLAN: Did you and this child receive a w
care (RECEIVECOPY)?

2016–2017 NSCH Follow-up question to WRITEPLAN: Is this plan CURRENTLY up to date

⁎ Most questions were preceded by this description: Has this child's doctor or other health

95
Additional HCT questions in the NSCH Survey

The NSCH Outcome 6 included three criteria (four questions total)
in all survey years, the survey included a total of 13 questions
related to HCT questions in 2016–2017 and 12 questions in
2018–2019 (Table 1). Additional HCT items were related to, making
positive choices, planning for the future, health insurance continuity,
and the content and delivery of a care plan. The 2018 survey revised
the wording utilized on numerous questions, deleted two HCT ques-
tions, and added one question (Table 1). Based upon a review of
published literature to date, the plan future and positive choice ques-
tions, used in Zablotsky et al. (2020) and Zeng et al. (2021), are the
only examples of these additional transition questions being assessed
in any peer-reviewed published study.
Changes in reported HCT rates across survey years

2001 NS-CSHCN survey
The scope of measure utilized in the 2001 HCT publication was lim-

ited. Three peer-reviewed studies utilizing the HCT questions from this
dataset were published (Lotstein et al., 2005; McPherson et al., 2004;
Scal & Ireland, 2005). McPherson et al. (2004) conducted the only
study to utilize the HCT questions as prescribed within the NS-CSHCN
(Outcome 6) including a vocational or career training question. Within
this study, 5.8% of the CSHCN population received HCT services. Other
studies using various HCT questions reported HCT service rates of
15–16% for CSHCN (Lotstein et al., 2005; Scal & Ireland, 2005).

2005–2006 NS-CSHCN survey
Based upon our review of the literature published to date, ten stud-

ies examined a version of the HCT outcome based on the 2005–06 NS-
CSHCN (Table 2). Seven of these studies utilized all three guidance ques-
tions and included the question regardingpreparation for independence
(Cheak-Zamora et al., 2013; Kane et al., 2009; Lotstein et al., 2009; Park
et al., 2011; Richmond et al., 2011; Richmond et al., 2012). These studies
reported similar outcomes, with 41% of participants meeting the HCT
outcome (Kane et al., 2009; Lotstein et al., 2009; Richmond et al.,
2011; Richmond et al., 2012). The consistent use of theMCHB HCT Out-
come 6 regarding transitionwas notable, themajority of the studies uti-
lized all four questions in tangent with their unique subset of questions.
(See Table 3.)
rrently in the HCT outcome measure (Outcome #6).

Changes between survey years

e to discuss future plans
t living skills

• This question was removed from the 2018–2019
survey.

healthy, getting regular
activity (POSCHOICE))?

• No changes across survey years

ou know how this child will • No changes across survey years

h you how to obtain or keep
t (KEEPINSADULT)?

• No changes across survey years

ry (for example, medical • Not included in the 2016–17 surveys

ou and this child to create a • Slight wording changes in the 2018 survey from
“create a written plan” to “create a plan of care.”

ific health goals for this child
these needs met

• PLANNEEDS removed from 2018 to 2019 survey

are providers who treat • This question was not included in the 2016–17
surveys.

ritten copy of this plan of • Slight wording changes in the 2018 survey from
“receive a” to “have access to

for this child (PLANUTD)? • PLANUTD removed from 2018 to 2019 survey

care provider actively worked with this child to:



Table 3
Examination of HCT Outcome in Studies using the National Survey of Children with Special Health Care Needs (NS-CSHCN) and National Survey of Children's Health (NSCH).

Study Population and
Subsample

Eligibility
(age in
year)

Health Care Transition (HCT) variables
included

HCT outcome measure Results- met
HCT outcome

Results – Significant associations
with HCT outcome

NS-CSHCN 2001
McPherson
et al., 2004

n = 5351 13–17 Adult Doctor discussion (C6Q0A_B); Health care needs change
(C6Q0A); Develop plan for addressing needs (C6Q0A_A); Received
vocational or career training (C6Q0B);⁎

Positive response on all 4 HCT
questions.+

5.8% –

Lotstein et al.,
2005

n = 5533 13–17 Adult Doctor discussion (C6Q0A_B); Health care needs change
(C6Q0A); Develop plan for addressing needs (C6Q0A_A);

Positive response on all 3 HCT
questions.

15.3% Age; Having Access to a medical home;

Scal & Ireland,
2005

n = 4332 14–17 Adult Doctor discussion (C6Q0A_B); Health care needs change
(C6Q0A); Develop plan for addressing needs (C6Q0A_A);

Sum of the affirmative answers to
HCT questions (0 to 3).

16.35% (score of 3) Age and gender; Number of services needed;
Quality of provider interaction;

NS-CSHCN 2005–2006
Lotstein et al.,
2009

n = 18,198 12–17 Adult Doctor discussion (C6Q07, C6Q0A_B, C6Q0A_C); Changing
Health Care Needs (C6Q0A, C6Q0A_D); Health Insurance Retention
(C6Q0A_E, C6Q0A_F); Encourage Responsibility (C6Q08);⁎

Participants had to receive all 3
discussions or state they would not be
helpful AND Usually or Always
receive encouragement+

41% Age; Gender; Household language spoken;
Access to a medical home;

Kane et al.,
2009

n = 16,876 12–17 All outcome 6 variables used⁎ Outcome 6 criteria used+ 41% Race/Ethnicity; Household education level;
Household structure; Family FPL; State of
residence;

Knapp et al.,
2010

n = 36,956 12–17 All outcome 6 variables used⁎ Outcome 6 criteria used+ – Gender; Race/Ethnicity; Severity of youth's
condition; Household education level; Family
FPL; Insurance status; Family/ provider
partnership;

Scal et al.,
2009

n = 18,189; n
(arthritis) =
1052; n
(diabetes) =
389;

12–17 All outcome 6 variables used⁎ No outcome measure reported; – –

Richmond
et al., 2011

n = 14,449 12–17 (had
MH/HCT
responses
measures)

All outcome 6 variables used⁎ Outcome 6 criteria used+ 41.9% Gender; Severity of youth's condition;
Race/Ethnicity; Family FPL; Insurance status;
Region of residence;

Park et al.,
2010

n = 26,336 12–17 All outcome 6 variables used⁎ Outcome 6 criteria used+ 49% youth with PH;
40.8% youth with MH;
31.8% youth with both;

–

Nishikawa
et al., 2010

n = 18,198 12–17 Adult health care provider (C6Q07); No outcome measure reported; – –

Duke & Scal,
2011

n = 18,198 12–17 All outcome 6 variables used⁎ No outcome measure reported; – –

Richmond
et al., 2012

n = 18,198 12–17 All outcome 6 variables used⁎ Outcome 6 criteria used+ 56.7% youth with MH; Race/ethnicity

Cheak-Zamora
et al., 2012

n = 18,198;
n (ASD) = 806

12–17 All outcome 6 variables used⁎ Outcome 6 criteria used+ 43% YOSHCN and 21%
youth with ASD;

For youth with ASD: Race/ethnicity;
DD; Multiple health conditions;
Decision-making support; Provider
satisfaction;

NS-CSHCN 2009–2010
McManus
et al., 2013

n = 17,114 12–18 All outcome 6 variables used⁎ Participants had to receive all 3
discussions or state they would not be
helpful AND Usually or Always
receive encouragement.+

40% Gender; Race/ethnicity; Severity of youth's
condition; Presence of EBD; Family FPL;
Insurance status; Household language spoken;
Access to a medical home;

Blackman and
Conaway,
2014

n = 3974; n
(CP) = 80;
n (allergies) =
3894;

15–17 All outcome 6 variables used⁎ No outcome measure reported; – –

Zuckerman
et al., 2014

n (without FL or
ASD) = 37,826;
n (ASD) = 3025

12–17 All outcome 6 variables used⁎ Outcome 6 criteria used+ – –

N
.Cheak-Zam

ora,C.Betz
and

T.M
andy

JournalofPediatric
N
ursing

64
(2022)

91–101

96



n (FL) = 6505
Strickland
et al., 2015

n = 16,222 12–17 All outcome 6 variables used⁎ Outcome 6 criteria used+ 40% Gender; Race/ ethnicity; Severity of youth's
condition; Family FPL; Household primary
language;

Cheak-Zamora
& Thullen,
2017

n = 14,223 12–17 All outcome 6 variables used⁎ Outcome 6 criteria used+ 39% YSHCN; Range by
condition: 19.1% youth
with DD to 47.8% youth
with PH;

–

Downing et al.,
2017

n = 14,939; n
(HP) = 724

12–17 All outcome 6 variables used⁎ Outcome 6 criteria used+ 40% YSCHCN Transition rates similar for youth with and
without HP;

Walsh et al.,
2017

n (ASD) =
1125;

12–17 All outcome 6 variables used⁎ Outcome 6 criteria used+ 7.4% youth with ASD; Age; Race/ethnicity; ASD symptom severity;
Family FPL; Insurance status; Family-centered
care; Access to care coordination;

Nugent et al.,
2018

n = 17,114 12–17 All outcome 6 variables used⁎ Outcome 6 criteria used+ 40% YOSHCN; 11% of
youth with DS;

–

McKenzie
et al., 2019

n = 17,114 12–18 All outcome 6 variables used⁎
Did not exclude participants with “no need.”

Outcome 6 criteria used+ 32.1% Age; Gender; Access to a medical home;

NSCH 2016
Lebrun-Harris
et al., 2018

n = 20,708 12–17 Adult Doctor discussion (TREATCHILD, TREATADULT); Changing
Health Care Needs (CHANGEAGE); Gain skills to manage health care
(GAINSKILLS); Preventative visit with private time with the doctor
(S4Q01, K4Q20R, DOCPRIVATE);⁎

Positive response on 3 elements:
1) Adult doctor discussion;
2) Private time; 3) Changing health
care needs OR Gaining skills;+

14% youth with no
special needs; 17%
YSHCN;

Age; For YSCHN: Access to care coordination;
Written care plan;

Zablotsky
et al., 2020

n (without
conditions) =
14,800;, n
(ASD) = 586;
n (MH, DD. or
behavioral
condition) =
4735;

12–17 Worked with youth to: Plan for future (PLANFUTURE); Make positive
choices about health (POSCHOICE); Gain skills to manage health care
(GAINSKILLS); Changing Health Care Needs (CHANGEAGE); Health
Insurance Retention (HEALTHKNOW, KEEPINSADULT); Preventative
visit with private time with the doctor (S4Q01, K4Q20R,
DOCPRIVATE);

No outcome measure was reported; – –

Zeng et al.,
2020

n (YOSHCN) =
20,708;
n (ASD) = 639;

12–17 Worked with youth to: Plan for future (PLANFUTURE); Make positive
choices about health (POSCHOICE); Gain skills to manage health care
(GAINSKILLS); Changing Health Care Needs (CHANGEAGE);

Sum of the affirmative answers to
HCT questions (0, 1, and 2 or more).

2 or more HCT: 28.2%
YOSHCN; 18.8% youth
with ASD

Positive social-emotional functioning;

NSCH 2016–2017
Leeb et al.,
202049

n = 29,286 12–17 All outcome 4 variables used Outcome 6 criteria used+ 15% overall
14.2% for youth with no
mental, behavioral, or
developmental
disabilities.
15.8 youth with
mental, behavioral, or
developmental
disabilities

Presence and type of MH, DD, or behavioral
condition; access to treatment

Ilango et al.,
2021

n = 29,617 12–17 All outcome 4 variables used Outcome 6 criteria used+ 13.9% youth with no
special needs; 16.7%
YSHCN;

–

Notes: FPL, federal poverty level;MH,mental health condition; pH, physical health condition; ASD, Autism SpectrumDisorder; YOSHCN, youthwith other special health care needs; EBD, emotional, behavioral, or developmental condition; CP, cerebral
palsy; FL, functional limits; YSHCN, youth with special health care needs; DD, developmental disability; HP, Heart Problems; DS, Down syndrome;
- Not reported
⁎ HCT variables used tomeet the qualifications for Outcome 6will be documented the first time theywere used. The designation “all outcome 6 variables used”will identify that the criteria have beenmet in all subsequent studieswithin that survey

year.
+ Indicate the HCT Outcome 6 measure criteria were used to define the outcome measure in this study. The specific criteria will be documented once with subsequent use indicated by “Outcome 6 criteria used+.”
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Several of these studies utilized different populations, including
narrowing the age range from 12 to 17 years to 14–17 years or assessed
HCT in youth with specific conditions like Autism Spectrum Disorder
(ASD), Juvenile Idiopathic Arthritis, Diabetes, and Cerebral Palsy (N. C.
Cheak-Zamora et al., 2013; Park et al., 2011; N. Richmond et al., 2011).
For subpopulations within the 2005–2006 survey, rates of Outcome 6
range from 21% for youth with ASD to 56.7% for youth with mental
health issues.

2009–2010 NS-CSHCN survey
Nine studies were published examining HCT service provision based

on the 2009–2010 survey. Eight of the studies utilized the HCTmeasure
as defined in theMCHBHCT outcome on transition (Table 2) (Blackman
&Conaway, 2014; Cheak-Zamora& Thullen, 2017; Downing et al., 2017;
McKenzie et al., 2019; McManus et al., 2013; Nugent et al., 2018;
Strickland et al., 2015; Walsh et al., 2017; Zuckerman et al., 2014). Sim-
ilar to the 2005–2006 survey, around 40%of participantsmet the criteria
for the HCT Outcome 6 outcome. It is important to note that McKenzie
et al. (2019) conducted a similar analysis but did not account for partic-
ipants that reported: “no need” for a discussion as meeting the criteria
and found a lower rate of HCT service provision of 32%.

Subsequently, rates in the HCT outcome measure varied greatly
when analyzed by state and disability groups. Youth with ASD had the
lowest rates with 7.9% meeting Outcome 6 criteria followed by youth
with Down Syndrome (11%), Developmental Disabilities (19%), and
physical health conditions (47.8%) (Cheak-Zamora & Thullen, 2017;
Nugent et al., 2018; Walsh et al., 2017).

2016 and 2017 NSCH surveys
As noted previously, significant changes were made to the 2016

NSCH survey including expanding the eligibility criteria to all youth
12–17 years of age for thismeasure. Similar to the changes observed be-
tween the 2001 and 2005–2006 surveys results, the rates reported on
the 2009–2010 and 2016 surveys for Outcome 6 were significantly dif-
ferent.

Four studies have been conducted utilizing the HCT questions from
the 2016 NSCH and one additional study utilized the combined 2016
and 2017 data (Table 2) (Ilango et al., 2021; Lebrun-Harris et al.,
2018; Leeb et al., 2020; Zablotsky et al., 2020; Zeng et al., 2021). Three
of these studies utilized the HCT measure as defined in the MCHB HCT
Outcome 6. Each study found that YSHCN were more likely to receive
HCT service than those without SHCN. Specifically, rates of HCT service
provision varied from 17% for YSHCN and 15% for youth with a mental,
behavioral or developmental disability to 14% for youth without special
health care needs (Ilango et al., 2021; Lebrun-Harris et al., 2018; Leeb
et al., 2020).

2018 and 2019 NSCH surveys
Based upon a review of the literature published to date there has not

been a published study that has assessed HCT service provision utilizing
the 2018 or 2019 NSCH.

Discussion

Examination of HCT service measures used NS-CSHCN and NSCH
surveys over the past 18 years reveal the ongoing attention directed to
measure, track, and assess HCT service provision as a prioritized perfor-
mance standard for Title V Maternal and Child Health Services Block
Grant Programs. Nevertheless, challenges to accurately track progress
with this performance standard are evident as the measurement of
HCT has been operationalized inconsistently in both NS-CSHCN and
NSCH surveys.

Since 2001, national surveys containing items about HCT service
provision have consistently focused on healthcare providers having
conversations with patients about moving to an adult provider,
youths' changing needs, and improving youths' independence. The
98
2001 survey included a broader scope of service requirements includ-
ing vocational support (Blumberg, 2003). While this most closely
aligns with the AAP/AAFP/ACP definition and policy recommenda-
tions around HCT service provision, the scope of the survey was
narrowed to health care service provision and health-related inde-
pendence in the 2005–2006 survey and has continued to have a
narrower scope. Since 2005, items have focused on the HCT prepara-
tion, only one aspect of the recommended process, which include ex-
tended HCT preparation, transfer of care support, and post-transfer
follow-up (American Academy of Pediatrics et al., 2002; American
Academy of Pediatrics et al., 2011; Betz, 2017; US Department of
Health and Human Services, 2007). More recent literature utilizes
this comprehensive understanding of HCT services, based on a devel-
opmental and interagency framework, delineating the conceptual dif-
ferences between the HCT preparation transfer of care, and post-
transfer (Betz, 2017). It is relevant to acknowledge that the extent to
which HCT services are provided is primarily relegated to the prepara-
tory period (ages 12 to 17 years) prior to the commonly accepted pe-
riod of actual transfer of care and transition into adulthood between
18 and 21 years of age. As such, the HCT measure found in the NS-
CSHCN and NSCH surveys does not fully nor adequately captured
this pivotal period that is determinant of the HCT services process.

The 2005–2006 and 2009–2010 national surveys incorporate care-
givers' perceived need for HCT services (no need) in their definition of
HCT service provision. Within the 2005–2006 surveys, participants
were asked to assess if they needed each HCT service. If the participant
(i.e., the youth's caregiver) indicated the service was not needed; their
receipt of that service was no longer included in the criteria for meeting
the HCT outcome. In themost extreme case, a participant could indicate
no HCT guidance questions were needed, leaving the provider encour-
agement question as the sole indicator of HCT services. In contrast,
the 2001 and the 2016–2019 surveys based the provision of HCT
service on the actual delivery of the service, without the caregiver's
assessment of need (White & Cooley, 2018). It is likely that the differ-
ences observed in rates of HCT service provision between 2001,
2005–2006, 2009–2010, and 2016 are due to the addition of the “no
need” questions (i.e., the youth had no need for guidance) in 2005 and
their removal in 2016. HCT service provision was highest at 40–41% in
the surveys with the “no need” option and was dramatically lower in
surveys without this option- 5.8% in 2001 and 14–17% in 2016 and
2017. Previous studies have shown caregivers appreciation for and
desire to continue pediatric relationships into adulthood, so it is likely,
and not surprising, that many caregivers indicate not needing guidance
for the transfer to adult providers thus increasing rates of HCT service
provision within those years (Cheak-Zamora et al., 2015; N. C. Cheak-
Zamora & Teti, 2015; Mazurek et al., 2021).

To date, theHCTmeasurewasmost frequently and consistently used
within the 2005–2006 and 2009–2010 surveys. Twenty peer-reviewed
studies have examined HCT questions or the outcome measure in the
2005–2006 and 2009–2010 surveys. Eighteen of these studies utilized
the MCHB HCT outcome measure (Outcome 6). As previously afore-
mentioned, only one study utilized the HCT outcome measure in the
2001 survey and only three studies have used the 2016 and 2017 HCT
outcome measures as recommended (Lebrun-Harris et al., 2018; Leeb
et al., 2020; McPherson et al., 2004).

Summary of achievements

The inclusion of HCT service provision measures utilized consis-
tently over the last 18 years indicates the importance of this topic across
providers, researchers, and funding sectors. The assessment of HCT ser-
vice provision across time led to new initiatives such as state and re-
gional tracking, prioritization at the state and federal level, the
inclusion of transition services in health care policies like the Affordable
Care Act, Employment First Initiative, and the creation of the MCHB
Center for Health Care Transition Improvement (Federal Partners in
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Transition Strategic Planning Committee, 2015). Utilizing the NS-
CSHCN and NSCH data, researchers have identified disparities in HCT
service provisions across and within special needs populations
(Cheak-Zamora et al., 2013; McManus et al., 2015; White & Cooley,
2018).

The advances to date have led to many strengths regarding the in-
clusion of HCT service provision outcomes across the years, including
the focus on services provided and independence and coordination be-
tween HCTmeasurement outcome and guidelines and funding require-
ments (American Academy of Pediatrics et al., 2011). The focus on
service provision, specifically how health care providers were imple-
menting transition discussions, was a revolutionary step as it prioritizes
the various needs of youthwhen implemented in 2001. Providing guid-
ance and promoting independence was an extension of the health care
provider's responsibilities at the time. Adding these questions to a na-
tional survey and evaluating them in regional and state Title V funding
requirements expanded the practice approaches of health care pro-
viders and helped the health care system move to a more holistic and
person-centered view of health care (Maternal and Child Health
Bureau, 2021).

Further, promoting independence for YSHCNwas an important step
in seeing people with disabilities as a whole person and able to be self-
sufficient. Initially, the implementation of this conceptwas limited (one
question in surveys between 2001 and 2010), but it set an important
precedent. HCT provision questions expanded on this precedent in the
2016–2019 surveys by assessing if providers encouraged youth to gain
new skills and promoted private time between youth and the provider.
While these additionsmay seem small, once again, they expand how re-
searchers, clinicians, and policymakers define quality care and normal-
ize this care for all youth.

The consistent definition of HCT service provision in 2005–2010 im-
proved our understanding of HCT services, the use of the measure, and
the ability to identify trends over time. While the definition changed
significantly in 2016, the NSCH utilized the same questions to assess
HCT provision in 2016, 2017, 2018, and 2019 surveys, with only slight
wording changes in 2018 to improve clarity. Additional in-depth docu-
mentation of the questions assessed, and measurement codes were re-
leased with the 2019 survey, making the measure easier to use and
document. This change is expected to improve the utilization of the
HCT measure in years to come. Lastly, the HCT outcome measure has
consistently reflected guidelines introduced by leading organizations
in pediatrics, family, and adult medicine; these measures reflect a
medical-centric approach to care. Aligning the HCT measure with pro-
fessional guidelines, designatingHCT services as aNational Performance
Measure for the Title V Program, and consistently including themeasure
in NS-CSHCN and NSCH surveys have allowed for timely and reliable
reporting of HCT provision across the country (Kogan et al., 2015). Fu-
ture alignment with professional guidelines will include extending the
age groupings of adolescents into the pivotal period of the actual trans-
fer of care to adult services and transition into adulthood.

Recommendations

The overall implementation of HCT measures has been an asset, but
there are substantial limitations with how it has been defined, imple-
mented, and tested. These challenges include the narrow scope of the
measure across time, the limited number of variables included in the
outcome measure, handling of participant preferences and missing
data, and lack of validation of the outcome measure. Utilizing a service
delivery outcome to assess HCT has resulted in leaving out many other
aspects of the transition to adult health care services (American Acad-
emy of Pediatrics et al., 2011; White & Cooley, 2018). The current HCT
measure leaves out information about how youth and families are pre-
paring for the transfer of care and youths' readiness to transition to an
adult care setting. Youth HCT readiness is a well-developed field of
study with many validated measures for the general population,
99
YSHCN, and youth with specific health conditions (Betz et al., 2021;
Cheak-Zamora, Petroski, et al., 2020; Cheak-Zamora, Teti, & Tait, 2020;
Ferris et al., 2012; Ferris et al., 2015; Sawicki et al., 2009). The inclusion
of a youth readiness measure in national surveys would add an impor-
tant layer to our understanding of HCT.

Furthermore, caregivers describe needing additional HCT services
than what is currently being assessed in the national survey. These sup-
plementary needs include support preparing youth for various aspects
of adulthood, self-management skills, care coordination, finding a
knowledgeable adult provider willing to take on a new patient, assis-
tance navigating eligibility requirements for insurance and other service
systems, and help to acquire accommodations in other areas of the per-
son's life. The three components included in the 2016–2019 surveys (i.e.
shift to an adult provider, private timewith a provider, and gain skills or
understanding health care changes) only touch on a few of these iden-
tified needs. In all, the NSCH includes 13 questions related to HCT ser-
vices. If added to the HCT measure, the inclusion of some or all of
these questions will improve the comprehensiveness and representa-
tiveness of the measure.

Allowing participants with missing data (legitimate skips) to be in-
cluded in HCT outcome measures has been a consistent issue in the
HCT outcome. In the current survey, participants can skip three out of
four HCT questions and be designated as meeting the outcome. Specifi-
cally, if the youth “has at least one valid positive response to any of these
components and the remainder of the components were missing or le-
gitimately skipped” they are categorized asmeeting theHCT criteria (US
Census Bureau, 2018). It is unclear the number of participants that fail to
answer one or more of the HCT questions, but this could have a pro-
found effect on the number of participants identified as achieving the
outcome measure. Future studies should report the number of partici-
pants with one, two, or three skippedHCT questions and utilize alterna-
tive coding methods to reclassify participants with multiple missing
responses.

Finally, the HCT outcome measure has not been validated in any of
the national studies. The MCHB utilized a panel of experts to re-
examine the existing HCT question, decide on the best composite mea-
sure (Outcome 6) to be used in the 2016 survey, and recommend future
measurement considerations. The ideal next step is to develop a com-
prehensive measure of HCT service provision using advanced statistical
analysis to identify model fitness and examine the validity of the mea-
sure. Examining the model fit of the various HCT questions would en-
sure that all relevant variables are included in the outcome measure.
This would likely broaden our definition of what HCT services should
be and lead to better representation of the needs of youth and their fam-
ilies during the transition to adulthood and an adult model of care. Ad-
ditionally, it would be valuable to convene a panel of experts that are
representative of a broad constituency of stakeholders including self-
advocates, family members, interdisciplinary researchers, and clinical
experts with recognized HCT expertise.
Conclusion

This literature review aims to synthesize the use of HCTmeasures in
themost utilized national studies on children's health. Remarkably, HCT
services have been assessed in national surveys for nearly 20 years. Hav-
ing a consistent measure of HCT provision has improved our under-
standing of how, where, and to whom these services are provided.
The use of the HCT outcome measure in Title V programming has led
to the popularization of the topic and wide utilization of this and
other HCT measures in public and private clinic settings (Kogan et al.,
2015; Maternal and Child Health Bureau, 2021). The full implementa-
tion of HCT services has the potential to increase the quality of care, im-
prove patient access to needed services, reduce clinic over-crowding,
and move pediatric clinics closer to medical home standards (Gray
et al., 2018; Lotstein et al., 2009; Schmidt et al., 2020).
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Continued utilization of the HCT outcomemeasure in the NSCH will
lead to a better understanding of clinical care. The newmethodology of
the NSCH allows for comparisons between youth with typical develop-
ment and those with varying physical, mental, and developmental dis-
abilities. The annual data collection and distribution method will also
add to the continued and timely understanding of this and other quality
of caremeasures. Future inclusion of otherHCT questions and validation
of the HCT outcome measure is recommended to promote continued
and extensive use of a measure that represents the broad needs of
youth and their families.
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