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Development Program)fi -6 &35 . {153 Hie Fe o
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(Neurodevelopmental Follow-up of Preterm Infants: What Is New?)
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R/ NGHET B AR M 45 5 (Quality-of-Care Indicators for the
Neurodevelopmental Follow-up of Very Low Birth Weight Children:
Results of an Expert Panel Process)

2:30 PM~3:30 PM
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Preventive Services Task Force Guidelines on Screening for

Cancer | °
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52 2%(The Effect of the Infant Health and Development Program
on Special Education Use at School Age)
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B R GATAE - BEEFEE T AN & e Rh & T ale
Stratus Medicine & 3#{ Dr. David Burdick /& & PHIR 222 &
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8 H 15 H(Z)

12:00 PM~2:00 PM

B Matim: o BRI ARE R E R E —KOR 2 REER
=F: DN A 151 (Factors Associated with Successful First High-Risk
Infant Clinic Visit for Very Low Birth Weight Infants in California)
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2 K 55w A Testing and Quarantine Algorithm for
Individual International Travelers Using Published Data on WHO-
Approved Vaccines and Bayes’ Theorem
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MoHW scholar report on
“Home visit and follow-up
programs for preterm infants”

Yung-Hung Chang

Outline

The U.S. approaches (intervention and follow-up) to
measure and improve preterm infants’ outcome

The issues of Taiwan’s current projects

Future work
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The U.S. approaches to measure and improve

preterm infants’ outcome _sesal determine of neatn

« Parent education' SES

VON cPacc | = Mol s bogth
VLEW database « Parent talk in NICU: Language intervention
Expanded ditehase discharge = (1100 adult word count, 12 points BSID-anguage, 18m)
e Bl 00 aduli w A naints BSID-cogrisye, 180 -
birth-weinht CCS-HAIF (High Risk Infant H
~irt-welg . 1 d under/ less tha
(ELEW, 401g-1,000g ) follow-up || | Wﬁg?t ::Eru1 SIHrJg :i:i': g
1. Patient assessmant i Follow-up
' 1,1' 2. (General assessmend (caregiver info, beeast milk) Intervention (INT) anly (FUO)
LB | 2 Interval medical assessment —
—— | 4 Medical services revies » Home visit
- : ¥ Ivision, e « Canter based
Neumingical assessment (molor, musde lone..| early educafion
sl T :_ ?ﬁwm“ BSID » Parent supporting || * Follow-up
2y 4. Autism Spectrum soreening Home assessment: group
10, Eary start program + provided up io 2 fimes »_follow-up
g-ng 11- Medical therapy program bafaore 1yo —
Bl e + assess chids home . Outcome evaluation |
13, Social concem and resouroe: e a3
14. Child peoteciive program S Ty Cognitive: 10 test
[ “Syor | Achievement i : Math and
Measuring guality of care for neurndevelopment reading
» General care Risk Behavior
Thind . th Health 'ﬁ?ﬂ' D!’!Jp—cl.l‘tﬂ' school
IS, Vision, Hearing, and Speech and Language Crime [ | saming disability {needs)
+ Developmenial and Behavioral Assessment 1Eps = l
« Peychosocial Assessment Snacizl adiscatinn mana.

Intervention that improves preterm infants’ outcome: IHDP

IHDP (Infant Health and Development Program) for low birth weight infant: multi-site, RCT

item frequency Service contents

Home visit Ifweek: discharge-1yo; 1 /2 weeks: lyo-3yo + Emotional, social, and practical support;

+ Developmentally timed information about child development

« Cuidance in how to promote their child's intellectual. physical,
and social development

+ Help in caring for a developing and, initially, vulnerable child

Center based early  |beginning at age 1 year (at least 4 hr aday for 5 |a systematic educational program provided in specialized child

education days o week) and terminating at age 3 years development centers
Parent supporting 1 /2 weeks: Iyo-3yo provided information about health and safety, child reaning,
group and other parenting concems.
Follow-up (both intervention/ control)
Gaognitive function (INT vs GON) Risk Behavior (HLBW)
— ML = (INT v GOMN)
1 [ Achisvemant t-awn]
combined [HLEW|LLBW  Recepiive vocab alh Aeading HLBW infants would
10 ” be benefit most from
- - the IHDP intervention.
- - 67" 45 - -
HLEW: 2,000-2,498
- - as* 51° - 07 LLEW: 2,000 4
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IHDP secondary analysis: Effects of IHDP intervention on

special education usage

IHDP for low birth weight infant

Achievement in school: Math and readi
Interview: teacher! caragiver
« receipt of special education and support service

» Remedial math service
» Remedial reading service
L+ Speechiherapy |

|

Intervention [INT) | Follow-up only (FUD)
« Home visit
+ Center based early education boys » » Faollow-up
By * Parent supporting group nonwhite partici )
Eynls follow-up — those in low SES families | ™. -
g,_,q Resulis of Hypothesis 2
Ouiooms evaledion — \I:*h rl - Mother education {high schoal)
+ Special Education Usage « Mother age (teens)
. Gum'rt'rm:lﬂtsalt Hypothegis 1 « Special education g ( )

Remeadial reading usage _._

« Learning disability (needs) Special Education Uaaga....
Resulis of Hypothesis 1 + Unmet need Hyppthesis 3
{no diff between INT and FUIO) + Special education usage
Table 11, Cutcomes by study P 1 7t 1. e o b st g e e s | 250N Of Hypothesis 3
HDP o Folow-up Total = i maapa ¢ Faa] (N0 diff between INT and FUO)
1y e — = = = . s wee s |+ Service usage for those with LDs was

Special erucation” 5817 107 ) 185017 || B Gma  Tmn n low
Remerial reacing senvices 03 20 125 ) 10 || — L amy am s
Renedal man strces 7 {11} BE[12) o0 im || S e AN m
fpeech thaapy ans 815 ETAE T | R a wn s
BTy sanece A27 (8% 21522 342 (35 L bum [T )

T T ——— = - I

Tabile 1L Resalts of multivarisble begisilc regression |

Tor successfull first HREF visit by 12 months corecied
‘e for VLEW infests in Califorsis bom 2010 snd
min

California: CCS-CPQCC-HRIF
Factors associates with successful 15 HRIF clinic visits

Sekparind
(0] SN0 Fesin
el carm
E W R LU
P
Mk g
<A OB DAL aa
por ] Farwra
=== (T T <0801
(T RE =
ekl rin
drcan bt = [T T <081
[reyrmyE——— Frwuwen
L1
FALERT ] =i
1] 18- =080
1M 118 e
[
Srenry 0%
- 18 113 ik
3 e
i mienn ey
HADPPL ra O Mmoo ™
18 LR om
[T T =]
LS e’ ety e
Froray e
e et (BT Y -0 ] m
Dine pareni [
Frimary ngegs
Egesa Fawwin
1H TEE g
18 1En mr
ey o
Lowetal marti Ferercy
i (b i L, T4 A
ol 0r eSO )
g s [T TE T o
W e
Lovesi mariis Farmrmea
ET- T ]
- 186 145N 3
Higferal i 1M BEM14 208

s e ——

2010-201M

=85% of California’s VLBW infants were
cared for in the 127 CPQCC hospitals

Discharge = 8,070 VLEW in 7 ]
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’ A referral to the CPOGGC-CGS HRIF (54)
| Refer to HRIF e received for 6,512 (81% of survivors
Factors with the most significant impact-6n HRIF to discharge).
vigit attendance were sociode ogra/pﬁic, home
and environment, and progral ha;ed. Y
——— —_ w| \\\
| Attendto 1#HRIF* | | Not Attend to 1% HRIF |
—
4,938 (61% of survivors to discharge, ||[i2asen for not attend b
and 76% of thosa refarrad) a client not seen form was not filed 5% (32)
*Definition: At least 1 HRIF visit was s oo unbuwn” o Toal” %
completed by 12 months comected age “unable to contact” FEre s
family moved or referred to another program 13%
parant refusal S
Insurance authorization concems THE




ELBW (extreme low birth

weight) Follow-up Project

+ The Vermont Oxford Network (VON)
ELBW Infant Follow-up Study Group is
a voluntary group of follow-up clinics
collaborating to benchmark ELBW
clinical outcomes through 2 years ca
and improve both follow-up care and
the value of follow-up services for
ELBW infants and their families.

SUPPLEMENTAL TABLE § Fabm Lp Trera ty
Year

een v E

Yo Bet rdmr .

L
b
e
b L)
A
o
nn
an
a4
s
e
0y

0 o S
A7) of Wk
544 of Y0

oy
ar
wo
s
w3
ae
o
s
ar
LAl
w03
oo

il of W
%8 of 1135
T of vk
@3 B
e of T
18 of W11
85 of vEd
o T
34 of 138

44.7% (range 31.1-63.3) were
seen in HRIF

.E’@’E"E..T.--------
Extremely-low-birth-weight (ELBW,

VLBW database
Expanded databy

401g-1,000g ) fonjawu.p

Vermont Oxford Network

Data Items

« Birth location, weight and head
circuméerence, birth defects, maternal
characteristics

« Delivery and initial resuscitation

« Respiratory care/ Surgery

« Monrtality and neonatal morbidities

« Status at discharge including human milk
feeding and respiratory support

« Length of stay

Data ltems

« Hypoxic-ischemic encephalopathy.
seizures, therapeutic hypothermia,
meconium aspiration

« Other items are same as VLBW
database

N

ey Low ey gt
Dutatune

Vo g e e 1
e s g o o
s St

Data ltems

Health status

Living situation

Support after discharge

Medical and surgical re-hospitalizations
Growth, vision, and hearing
Developmental status, cerebral palsy,
gross motor milestones

Quality of follow-up care indicators for evaluating the

outcome of VLBW infant

process and 1

Indicator contents

Draft indicator criteria:
benefits for the patient,
consensus

care provider or organization
4.it covered information that

PubMed database from Jan 1966 through Mar 2003.
(key words: LBW, NICU graduates, NICU foliow-up, quaity of case for VLBW)

1.lt measured an intervention or a treatment with potential health
2. it was supported by adequate scientific evidence or professional
3. it covered care that is under the control or influence of the health

is found in the medical records

/D

areas

1. general care (19 indicators)

2. physical health (9 indicators)

3. vision, hearing, speech, and language (18)

4. developmental and behavioral assessment (19
indicators)

5. psychosocial issues (5 indicators)

IIRAT S ) S mnp

- include primary interventions such as

“ or injury pr '3
_w relate 1o the spectrum of care for condittions that
""" have a time-limited course

&

- Fomimed ot
Modified Delphi ’ ) it S it s o & apply to conditions that last 3 months or mone
method £ b bt o and cause significant mocbidity
l 1 e et .m:
/ a face-to-face e
) s panel discussion -
Based on validity(7/9) - Y ) Quality of evidence:
and feasibility (4/9) J —| eredas Nesnreas [ (1)Level I randomized controlled trials (2
c'.‘.":.....n....._.._\-u —“ : indicators) .
l s o3, s czear) (2)Level II: non-randoenized controlled trials,
she panel sic - Rl cohort or case control stidy or multiple time
l Mmmr-puu‘ 'A 5 series (5 indicators )
st bk b s by (3)Level I descriptive study or expert opinion.
\ e : (63 indicators)
" ; : 7 < J
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VLBW infant home visit and follow-up in Taiwan

Home Based Hospital’ Clinic Based
HPA Home visit program Premature Baby Foundation of Taiwan
Irfant Fallow-up program
Birth Nodilie System
Maternal and Child Health Management System

discharge

T

& condition includes

{1 peoemacbadiny,

(2medical cartheter or devices

{3 Mow care capability (inclsdes post 1
discharge

depression) 1
{d low social economic SLaus

l—

#FEM (Full Scale Iniligence Cuolent lor genanl infoligen oa) WPPEL
;] ket Praschool and Ecala o Tor cog nishve
FrTe

The issues of Taiwan’s current projects

Prenatal examinaiion data[HPA)

Birth notification system (HPA)
7 Premature
neonatal transportation data IWNIGU datal hm‘nﬁ:m
THN erealed 3 Warking Groups in l b [I-IPAJT
2019 b focus an hree care quality +— THN Follow-up data
indicators. Groug, EUGR (Taiwan Meonatal Network) e
Group, and CLD Group) 32 participating hospitals
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Future work

. Establishing a nationwide quality improvement collaborative, recruits Taiwan Society of Neonatology
(Taiwan Neonatal Network), Taiwan Pediatric Association, Premature Baby Foundation of Taiwan,
public health professionals and government officials ete.

« Exchanging data among different programs.

« ldentifying the quality of care indicators.

+ Measuring outcomes (especially for follow-up)

« Improving the quality of care by peer comparison, benchmarking and performance improvement activities.
. Increasing parents engagement (talk) during NICU stay.
. Changing follow-up strategy for motor impaimment (CP—DCD)

. Addressing the impact of maternal education, mental health, and parental SES to preterm infants” health
and development.

. Intensive early education (center-based) for VLBW from 1-3yo (HLBW).

. Identification of high risk group of loss of follow up during NICU stay, and developing interventions to
improve accessibility and attendance.
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Reports on home visit and follow-up program for preterm infants

According to birth notification reports in Taiwan, the proportion of preterm infants is
about 10% of all live births, while the proportion of infants with very low birth weight
(VLBW) is about 1% of all live births. Although the birth rate in Taiwan is the lowest in the
world, the proportion of preterm infants continues to increase. Thanks to health insurance
systems and improvements in neonatal care, the infant mortality rate is continuously decreas-
ing, and more very low birth weight infants can now survive. However, these infants and
their families face a series of challenges after discharge from hospitals due to the increased
risk of developmental issues. Effective intervention and follow-up programs that coordinate
different professions are required for VLBW infants to access treatment and early interven-
tion. After reading, digesting all the provided materials, and discussing the topic of classical
intervention and follow-up programs for preterm infants in the U.S with Dr. Jason Wang and
other scholars, I have learned about the infrastructure and outcomes of different intervention
and follow-up programs. During this 4-week study and discussion, I began to reflect on
some issues regarding programs for preterm infants currently run by different departments or
organizations in Taiwan, which may result in duplication of work. Based on what I have
learned at Stanford University; I have drafted some approaches that may be the first step in
bridging those gaps.

As a preterm infant discharged from a hospital's NICU setting, it marks the beginning
of a series of challenges for both the infants and their families, especially for those with low
birth weight. The most profound issue is the neurodevelopment of these infants, which can
negatively impact cognitive functions such as IQ and school achievement. Because the first
three years of life represent a period of brain plasticity, both timely follow-up and interven-
tion are crucial for future development. My study at Stanford University mainly focused on
intervention and follow-up programs in the U.S., their outcome measures, quality care indi-
cators, and some knowledge related to new approaches for improving the neurodevelopment
of VLBW infants.

In order to decrease the risk of adverse developmental outcomes and improve neurode-
velopment, an effective intervention program with long-term outcome evaluation afterward
is important. The Infant Health and Development Program (IHDP) was a classic textbook in-
tervention program for low-birth-weight infants in the U.S., which was conducted at multiple
sites across the country, randomized, controlled, and funded by the Robert Wood Johnson
Foundation. In this program, the intervention group received intensive measures, including a
weekly home visit for the first year and biweekly home visits for the second and third years,
center-based early education on weekdays for the second and third years, parent support
groups, and regular follow-up. Furthermore, this program evaluated different long-term out-

comes for both the intervention and control groups (follow-up only) at different stages (ages
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3,5, 8, and 18). Compared with the control group, low-birth-weight infants receiving inten-
sive care were more likely to have a higher 1Q score at 3 years old, but this improvement de-
creased with increasing age. However, the improvement was sustained in heavier low-birth-
weight infants. Other measures such as school achievement and risk behaviors showed the
same pattern in heavier low-birth-weight infants. This multi-site, randomized control study
with long-term evaluation yielded a high-quality dataset, making it a good candidate for sec-
ondary analysis. Here is an example of secondary analysis: the authors of this study hypothe-
sized that the intervention group with a higher IQ at 3 years old would be less likely to need
special education at 8 years old compared to the control group; however, the results showed
no difference between the intervention and control groups regarding special education usage.
Furthermore, a fraction of low-birth-weight children with learning disabilities didn't receive
special education, remedial math, remedial reading instruction, or speech therapies, which
indicates a large unmet need for special services among children with low birth weight.

Because very low birth weight infants are at high risk for neurodevelopmental, behav-
ioral, and medical sequelae, it's important to have timely follow-up and assess VLBW in-
fants' neurodevelopmental and behavioral status. This requires cooperation between follow-
up clinic members and caregivers. The High-Risk Infant Follow-up (HRIF) program is
funded by the California State Government and called CCS (California Children's Service).
CCS mandates that all CCS-approved NICUs in California should be responsible for identi-
fying and referring eligible infants to the HRIF program. The HRIF program conducts neuro-
developmental assessments, including neurosensory and neurological assessments, and de-
velopmental assessments through three clinic visits at 4-8 months, 12-16 months, and 18-36
months. In this study, out of all the discharged VLBW infants, 81% of them received HRIF
referrals, and of all HRIF referrals, 76% attended the first HRIF clinics. The authors found
that factors with the most significant impact on the first HRIF visit attendance were socio-
demographic factors (such as the mother's age), home and environment factors (such as dis-
tance from HRIF clinics), and program-based factors (such as HRIF program volume).

When policymakers try to identify the risk factors that influence the measures in the
follow-up or whether further outcomes would be affected by the intervention or follow-up
measures, linking different datasets is the first step to accomplish this investigation and fur-
ther improve the quality of care. The Vermont Oxford Network (VON) is a voluntary organi-
zation dedicated to improving the quality, safety, and value of care through a coordinated
program of data-driven quality improvement, education, and research. This network im-
proves care quality for its members through the collection of structured data items, bench-
marking reports, quality improvement collaboratives, pragmatic trials, and observational re-
search. There are some main databases in VON, from the NICU database (including the
VLBW database and expanded database) to the follow-up database (for extremely low birth
weight infants).

What measures in the follow-up program are both crucial for neurodevelopment with

evidence or professional consensus and feasible to record in medical records? Dr. Jason
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Wang and his team tried to answer this question in 2006 by reviewing the literature and
drafting candidate indicators. They then invited delegates from major associations (such as
VON and NICHD) related to this field in the U.S. and used the modified Delphi method,
which includes panel discussions, to extract the final indicators with consensus. These 70 in-
dicators comprise five areas: general care, physical health, vision, hearing, speech, and lan-
guage, developmental and behavioral assessment, and psychosocial issues. The majority of
these indicators belong to preventive care, accounting for 83%, which may imply that pre-
ventive measures are important for neurodevelopmental follow-up. Surprisingly, just two in-
dicators were supported by level I evidence (randomized control trials), while the majority of
these indicators were supported by descriptive studies or expert opinions (level III evidence).
With rigorous development processes, I believe that we could use these indicators to meas-
ure the quality of follow-up care in Taiwan.

There are two programs in Taiwan that care for and follow up on very low birth weight
infants after discharge. In order to alleviate the care burden and pressure on caregivers after
discharge, to early detect developmental problems, and to provide timely early intervention,
as well as to monitor complications, the Health Promotion Administration launched a nation-
wide home-based program in 2021. By the end of July 2023, 81 hospitals had implemented
this program, covering over 97% of all VLBW infants in Taiwan. Infants weighing over
1,500¢g with conditions such as comorbidities, medical catheters or devices, or families with
low caregiving capability or low socioeconomic status are included in this program. In this
program, nurses from home care or NICUs assess the care needs before discharge and pro-
vide home visits, virtual visits, and phone visits based on the families' conditions before the
babies turn 2 years old corrected age. During this period, nurses would remind and refer
VLBW infants to follow-up clinics at 6 months, 12 months, 18 months, and 24 months for
further neurodevelopmental examinations, which are covered by national health insurance
and included in the premature infant follow-up program. The Premature Infant Follow-up
Program is another program run by the Premature Baby Foundation of Taiwan, with 67 hos-
pitals participating. This program covers over 84% of all VLBW infants in Taiwan. Hospitals
participating in this program collect NICU-related data and follow up on the health, neurode-
velopment, and neurosensory status of all VLBW infants at 6 months, 12 months, and 24
months corrected age, as well as follow up on potential learning problems (e.g., ADHD,
comprehension, speaking abilities, developmental coordination disorder, etc.) at 5 years of
age. All NICU-related data and follow-up data are collected and registered in the Taiwan
Premature Infant Follow-up Network (TPFN) database. A study from the Premature Baby
Foundation shows that around 26% of VLBW infants would be lost to follow-up by 24
months corrected age.

When reading these research articles and discussing with professors and scholars, I real-
ized that the first step for quality improvement is high-quality, reliable data that reflects out-
comes. Useful information can be generated from high-quality data. Finally, actions that sup-

port frontline perinatal care providers in designing and conducting their work could lead to
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quality improvement. All these processes would be possible only when high-quality, reliable
data exist. When I inventoried different preterm infant-related programs that currently run by
different departments or organizations in Taiwan, I found that these programs may require
integration, both in services and databases. So I used the framework of the CPQCC/CMQCC
data center and listed all candidate programs in Taiwan to find possible ways to integrate. |
hope that through the integration of these programs, we could decrease the duplication of
workload for frontline care providers and improve the quality of care.

I also listed some possible strategies that may improve care quality based on what |
learned during this 4-week study. The first strategy is establishing a nationwide quality im-
provement collaborative, which could recruit the Taiwan Society of Neonatology (Taiwan
Neonatal Network), the Taiwan Pediatric Association, the Premature Baby Foundation of
Taiwan, public health professionals, and government officials, among others, to join as mem-
bers. The objectives of this collaborative include exchanging data from different programs,
identifying quality-of-care indicators, measuring outcomes (especially for follow-up), and
improving the quality of care through peer comparison, benchmarking, and performance im-
provement activities. By doing this, I believe it's possible to continuously improve the qual-
ity of care for preterm infants.

The second strategy is to encourage parents' engagement (talk) during NICU stays. Evi-
dence highly suggests that parent talk in the NICU 4 weeks and 8 weeks prior to an infant's
due date has a powerful impact on subsequent infant language and cognitive development.

The third strategy is changing the follow-up strategy for motor impairment. For exam-
ple, the assessment for cerebral palsy is common in current follow-up programs, both in the
U.S. and Taiwan. However, more and more studies show that developmental coordination
disorder (DCD) is becoming more prevalent, and children with DCD may encounter aca-
demic challenges, behavior problems, or decreased participation in sports in school. There-
fore, it's important to assess for developmental coordination disorder before school age. So,
maybe it's time for us to rethink the items in follow-up programs.

Regarding the future work of the home visit project for very low birth infants in Tai-
wan, I noticed a lack of intensive early education in the module of the program, compared
with the IHDP program. Therefore, I would start to investigate the possibilities of incorporat-
ing early education programs into the home visit project by cooperating with social welfare

department officials, who manage early education programs in Taiwan.
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