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Abstract

Background There is little information about neonatal follow-up programs (NFUPs) in China. This study aimed to conduct
a survey of hospitals participating in the Chinese Neonatal Network (CHNN) to determine the status of NFUPs, including
resources available, criteria for enrollment, neurodevelopmental assessments, and duration of follow-up.

Methods We conducted a descriptive study using an online survey of all 72 hospitals participating in CHNN in 2020. The
survey included 15 questions that were developed based on the current literature and investigators’ knowledge about follow-
up practices in China.

Results Sixty-four (89%) of the 72 hospitals responded to the survey, with an even distribution of children’s (31%), mater-
nity (33%) and general (36%) hospitals. All but one (98%) hospital had NFUPs, with 44 (70%) being established after 2010.
Eligibility criteria for follow-up were variable, but common criteria included very preterm infants < 32 weeks or <2000 g
birth weight (100%), small for gestational age (97%), hypoxic ischemic encephalopathy (98%) and postsurgery (90%).
The average follow-up rate was 70% (range: 7.5%—100%). Only 12% of hospitals followed up with patients for more than
24 months. There was significant variation in neurodevelopmental assessments, follow-up schedule, composition of staff,
and clinic facilities and resources. None of the staff had received formal training, and only four hospitals had sent staff to
foreign hospitals as observers.

Conclusions There is significant variation in eligibility criteria, duration of follow-up, types of assessments, staffing, training
and facilities available. Coordination and standardization are urgently needed.
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comprehensive evaluation of the outcomes of neonatal-
perinatal care, initiation of early intervention programs to
improve infant development outcomes, implementation of
quality improvement measures, and improvement of health
care delivery.

Some countries have established national guidelines
for neonatal follow-up using standardized tools, but this
has not yet happened in China [6-8]. To date, the devel-
opment of neonatal follow-up programs in China has not
been adequately described. In 2013, Sun et al. reported that
many provincial and sub-provincial maternity and children's
hospitals have established neonatal follow-up programs and
rehabilitation clinics, especially for those recovering from
initial brain injury, but they did not provide specifics about
the number of clinics, assessments made or interventions
provided [5]. Hu et al. published a protocol used in a hospital
in Guangzhou [9], but since neonatal follow-up programs
in China developed independently at different hospitals
with little coordination or standardization, it is unclear how
prevalent neonatal follow-up programs are, which infants are
assessed and when, what assessment tools are used or the
training received, and what resources are available.

The Chinese Neonatal Network (CHNN) was estab-
lished in 2018 as a national collaboration of NICUs, neo-
natologists and nurses to improve the training, research,
clinical care and outcomes of newborn infants in China.
It currently comprises 92 tertiary level NICUs in 31 prov-
inces across China, which participate in standardized
outcome surveillance and benchmarking, collaborative
research and quality improvement [4, 10, 11]. The 92
participating NICUs include all government-designated
neonatal centers of excellence in China, including four
national children’s medical centers, five regional children’s
medical centers, and 30 provincial perinatal or children’s
medical centers. Other hospitals comprise major referral
centers in large cities across China. CHNN establishes and
maintains a standardized database of short-term in-hospi-
tal outcomes for very preterm infants with GA < 32 weeks
or with birth weight <1500 g, as well as clinical prac-
tices in participating NICUs, and conducts collaborative
research aimed at improving quality of care. An annual
data quality audit using reabstraction of randomly selected
charts reported high quality of data collected [12]. Anec-
dotally, many of the hospitals participating in CHNN also
have neonatal follow-up programs for high-risk infants
discharged from their NICUs, but there is little informa-
tion on them.

The objective of this study was to conduct a survey to
determine the status of neonatal follow-up programs in
CHNN hospitals, including the prevalence of neonatal
follow-up programs, resources available, criteria for infant
enrollment, schedule and type of neurodevelopmental
assessments, and duration of follow-up.

Methods
Descriptive study and participants

We conducted a descriptive study using an online survey of
all 72 hospitals that were participating in CHNN in 2020.
The survey included 15 questions that were developed based
on current literature and investigators’ knowledge about
follow-up practices in China [13]. Themes included pres-
ence or absence of a neonatal follow-up program, resources
available, eligibility criteria, staffing models, services pro-
vided, timing and frequency of follow-up visits, the range of
assessments conducted at each visit, and the follow-up rate
(Supplementary Table 1). The survey was focused mainly
on follow-up during the first 5 years post discharge, as few
Chinese NICUs follow-up infants beyond that duration. The
questions were piloted at a single center, and modifications
were made following their feedback.

Data analyses and ethics

Data were analyzed descriptively and tabulated. The study
was approved by the institutional ethics board of Children’s
Hospital of Fudan University (CHFU 2018-296) and all
participating sites.

Results

Sixty-four (89%) (Supplementary Table 2) of the 72 hospi-
tals responded to the survey (Table 1). There was an even
distribution of children’s (31%), maternity (33%) and gen-
eral (36%) hospitals. All regions of the country were repre-
sented, including 27 provinces and 40 cities. Although 47%
of the hospitals were from East China, it should be noted
that this is where the majority of the population is. All but
one (98%) hospital had a neonatal follow-up program, with
58 (92%) being established after 2000 and 44 (70%) after
2010. Eligibility criteria for follow-up were variable, but
very preterm infants < 32 weeks or <2000 g birth weight
were seen by all hospitals. Other common eligibility criteria
were small for GA (97%), hypoxic ischemic encephalopa-
thy (98%) and postsurgery (90%). Patients with hyperbili-
rubinemia were only followed up by 38% of hospitals, and
intracranial injuries (intraventricular hemorrhage, intracra-
nial hemorrhage, intracranial infections) were followed up
by 32% of hospitals. The average follow-up rate was 70%
(range: 7.5%—100%).

Patients were followed up for less than 18 months
by 30 (48%) hospitals, for up to 24 months by 25 (40%)
hospitals, and for more than 24 months by only 8 (12%)
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Table 1 Geographical and organizational characteristics of the neona-
tal follow-up clinics

Table2 Assessments at neonatal follow-up clinics based on the 63
hospitals

Characteristics n/N % Characteristics n/N %

Region Follow-up endpoint
East China 30/64 46.9 CA <18 mon 30/63  47.6
North China 6/64 9.4 CA 18-24 mon 25/63  39.7
South China 7/64 10.9 CA>24 mon 8/63 12.7
Central China 6/64 9.4 Follow-up assessment tools
Northeast China 3/64 4.7 Neonatal behavior neurological assessment 51/63  81.0
Southwest China 6/64 9.4 General movement assessment 46/63  73.0
Northwest China 6/64 9.4 Bayley scales of infant & toddler development 43/63  68.2

Hospital type Ages & stages questionnaire 39/63 619
General hospital 23/64 35.9 Amiel-Tison neurologic evaluation 35/63  55.6
Children's hospital 20/64 31.2 Hammersmith infant neurological examination 17/63  27.0
Maternal infant care hospital 21/64 32.8 Alberta infant motor scale for gross motor 31/63 492

Neonatal follow-up clinic available Posture and fine motor assessment of infants 24/63  38.1
Yes 63/64 98.4 Communication symbolic behavior scales infant/ ~ 29/63  46.0
No 1/64 1.6 toddler checklist

Year of establishment of neonatal follow-up clinic Peabody developmental motor scale 29/63  46.0
1980s 2/63 32 Griffith mental development scales 10/63 159
1990s 3/63 4.8 Developmental scale for 0-6 y 4/63 6.3
2000s 14/63 ) Denver development screening test 3/63 4.8
2010s 43/63 68.2 Test of infant motor performance 3/63 4.8
2020s 1/63 1.6 Infant neurological international battery 1/63 1.6

Criteria for neonatal follow-up Modified check list for autism in toddlers 38/55  69.1
Very premature (<32 wk and/or <2000 g) 63/63 100.0 Child behavior checklist 30/55 545
Small for gestational age 61/63 96.8 Parenting stress index short form 8/55 14.5
Hypoxic ischemic encephalopathy infant 62/63 98.4 Follow-up assessment
Post-surgery 57/63 90.5 Physical examination 63/63  100.0
Hyperbilirubinemia 24/63 38.1 Neurological examination 63/63  100.0
Intracranial infection 20/63 31.7 Growth 63/63  100.0
Intraventricular/intracranial hemorrhage 19/63 30.2 Visual 57/63 905
Inherited metabolic disease 2/63 3.2 Hearing 61/63  96.8
Congenital heart disease 2/63 3.2 Psychology assessment 39/63 619
Extra-corporeal membrane oxygenation 2/63 32 Physiotherapy assessment and intervention 63/63  100.0

Estimated number of follow-up patients annually Occupational therapy assessment and intervention  58/63 92.1
> 1000 28/63 44.4 Behavior therapy and intervention 54/63 857
500-999 14/63 222 CA corrected age
<500 21/63 333

Estimated follow-up rate
>70% 41/63 65.1

hospitals (Table 2). The most commonly used assessment
tools were the Neonatal Behavior Neurological Assess-
ment (NBNA) (81%, n=51), General Movement Assess-
ment (GMA) (73%, n=46), Bayley Scales of Infant &
Toddler Development (BAYLEY) (68%, n=43) and Ages
& Stages Questionnaire Chinese Version (ASQ-C) (61%,
n=39). Physical, neurological, nutritional and physiother-
apy examinations were performed by all hospitals. Visual,
hearing, occupational and behavioral assessments were

@ Springer

performed by 90% (n=57), 96% (n=61), 92% (n=58)
and 85% (n=154), respectively.

Follow-up clinic staffing included doctors 100% (n=63),
nurses 82% (n=52), physiotherapists 52% (n=233), occu-
pational therapists 73% (n=46), and psychologists 27%
(n=17) (Table 3). None of the staff in participating hospi-
tals received formal training in neonatal follow-up. Sixty-
eight (n=43) percent of hospitals reported that their staff
received some form of informal training or observation at
other sites, 63% (n=40) reported that training was less than
1 year in duration, and four hospitals sent staff to attend neo-
natal follow-up programs at foreign hospitals as observers.
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Table 3 Neonatal follow-up clinic resources based on the 63 hospitals

Characteristics n/N %

Follow-up clinic staffing

Doctor 63/63 100.0
Nurse 52/63 82.5
Physiotherapist 33/63 524
Occupational therapist 46/63 73.0
Psychologist 17/63 27.0
Combined follow-up clinic (with 59/63 93.6
another department)
Developmental pediatrics 51/63 81.0
Rehabilitation 50/63 79.4
Psychology 18/63 28.6
Follow-up clinic facilities
Examination room 62/63 98.4
Room with 1-way mirror 10/63 15.9
Video capability 23/63 36.5
Virtual assessment
Yes 25/63 39.7
No 38/63 60.3

The follow-up clinic was a combined clinic in 93% (n=59),
with developmental pediatric involvement in 80% (n=51),
a rehabilitation department in 79% (n=50) and a psychol-
ogy department in 28% (n=18). Follow-up clinic facilities
included dedicated examination rooms in 98% (n=62),
rooms with one-way mirrors in 15% (n=10), and video
capability in 36% (n=23). Virtual assessments were per-
formed by 40% (n=25).

Commonly used follow-up time points for follow-up were
40 weeks, 3 months, 6 months, 12 months, 18-24 months
and 36 months corrected age, with 12 months and
18-24 months CA being the most commonly used time
points (Table 4). A variety of different assessment tools
were used at the different time points. All 64 hospitals indi-
cated that they were interested in joining a Chinese Neonatal
Follow-up Network.

Discussion

This is the first comprehensive study of the status of neona-
tal follow-up programs in China. Although the study only
included 64 of the 72 hospitals participating in CHNN in
2020, they represent major hospitals with tertiary level
NICUs in China. Our study shows that most of the follow-up
programs in China were established only recently, with 92%
being established after 2000 and 70% being established after
2010. This demonstrates an awareness of the importance
of neonatal follow-up programs in China, and NICUs are

Table 4 Assessment tools used at various follow-up time points based on the 55 hospitals

MCHAT

BAYLEY CBCL PSI

Physical NBNA ASQ GMS ANTA HINE AIMS PFMA CSBS GMDS

Time point

NA

NA

NA
NA

NA

NA

48 (87.3)

NA

55 (100.0)
55 (100.0)
55 (100.0)
55 (100.0)
55 (100.0)
53 (96.4)

40 wk
3 mon

NA

NA

15 (27.3)
20 (36.4)
25 (45.4)

26 (47.3)
27 (49.1)
22 (40.0)

11 (20.0)

15 (27.3)
19 (34.5)

35 (63.6)

NA

33 (60.0)
36 (65.4)
38 (69.1)
34 (61.8)

NA

NA
NA

6 (10.9)
6 (10.9)

NA

NA

10 (18.2)

12 (21.8)

NA

6 mon

NA

NA

10 (18.2)

11 (20.0)

15 (27.3)

NA NA

12 mon

24 (43.6)

NA

8 (14.5)
9 (16.4)

34(61.8) 24 (43.6)
26 (47.3)

33 (60.0)

18 (32.7)

NA NA

18-24 mon
36 mon

16 (29.1)

NA

NA

NA NA

NA

Data are presented as n (%). NBNA neonatal behavioral neurological assessment, ASQ ages & stages questionnaire, GMS general movement scale, ATNA Amil-Tison neurological assessment,

HINE Hammersmith infant neurological examination, AIMS Alberta infant motor scale, PFMA pediatric fine motor assessment, CSBS communication and symbolic behavior scales develop-

mental profile, GMDS Griffith mental developmental scales, BAYLEY Bayley scales of infant development, CBCL child behavior check list, PSI parenting stress index short form, MCHAT modi-

fied check list for autism in toddlers revised with follow-up (Chinese version), NA not applicable
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endeavoring to provide this service. Indeed, only one hos-
pital of the 64 hospitals that responded to the survey did not
have a neonatal follow-up program at the time of the survey.

The average neonatal follow-up rate of 70% was respect-
able, although most neonatal follow-up programs strive to
achieve 90%. In China, neonatal follow-up is challenging
because the lack of a perinatal regionalization system and
the competitive financial environment in which Chinese
hospitals operate mean that not all patients return to refer-
ral hospitals for neonatal follow-up. The market-oriented
health care system in China also means that patients may
misinterpret neonatal follow-up as a means for the hospital
to maximize revenue through a service that is of little ben-
efit to the patient. Communication with families is therefore
essential for promoting trust and encouraging participation
in neonatal follow-up.

There was significant variation among the follow-up pro-
grams. Eligibility criteria varied, but there was a common
focus on preterm infants born at <32 weeks GA, small for
gestational age, hypoxic ischemic encephalopathy and post-
surgical patients. In the majority of hospitals, the duration of
follow-up was short, with 88% of hospitals only following
up with patients for 24 months. Twenty-four months is often
considered to be the earliest age at which neurodevelopmen-
tal testing is sufficiently stable for prognostication. However,
more recently, Taylor et al. reported that among children
classified as having moderate to severe neurodevelopmental
impairment (NDI) at 2 years, 63% had none to mild NDI at
10 years; among children classified as having profound NDI
at 2 years, 36% had no to mild NDI at 10 years [14]. Conse-
quently, it is important to follow-up infants for longer than
2 years, as neurodevelopmental outcomes can still improve
beyond that time.

There was significant variation in the types of follow-up
assessment instruments used. Among the more commonly
used instruments, the NBNA was used by 81% (n=51),
GMA by 73% (n=46), BAYLEY by 68% (n=43) and
ASQ-C by 61% (n=39) [15-18]. The NBNA is a domestic
instrument developed by Bao et al. in 1991 based on the
method of Brazelton and Amiel-Tison [19], as well as their
own experience in China, for behavioral neurological meas-
urement in newborns. This instrument has been validated
in China for predicting the prognosis of term asphyxiated
infants (sensitivity: 84.6%, specificity: 97.4%) at 12—14 days
[20]. The NBNA assesses functional abilities, reflexes and
responses, and stability of behavioral status in five clusters:
behavior, passive tone, active tone, primary reflexes, and
general assessment. GMA has been used to assess spontane-
ous general movements of infants from preterm to approxi-
mately 5 months post term age [20]. GMA (sensitivity: 98%,
specificity: 91%) has been proven to be one of the tools with
the best predictive validity for the early detection of cerebral
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palsy, particularly at 3—5 months of age. The GMA has been
shown to be reliable and valid for the Chinese population,
with high sensitivity, specificity, inter-scorer reliability and
test—retest reliability [21]. BAYLEY is a well-known psy-
chometric instrument that provides useful information for
the early identification of infants who might have develop-
mental problems [22]. It is the most commonly used test
in infant developmental assessments internationally. The
BAYLEY scores across five subdomains: cognitive, lan-
guage, motor, social-emotional and adaptive behavior. The
Chinese version has been validated and used in Taiwan Prov-
ince of China [23], and is currently being validated in main-
land of China. The ASQ-C is a screening tool for infant
neurodevelopmental evaluation at different corrected ages.
The ASQ-C was tested and validated in mainland of China
using a representative national sample aged 1-66 months
and demonstrated to be a reliable and valid measure [24]. It
can effectively screen five key developmental areas: com-
munication, gross motor, fine motor, problem solving, and
personal-social. These instruments may therefore form a
common base for building a standardized protocol for neo-
natal follow-up in China.

There was a lack of systematic training for neonatal fol-
low-up. Sixty-eight percent of hospitals reported that their
staff only received informal training, mostly through obser-
vation at other hospitals for less than 1 year duration, and the
remaining hospitals were self-trained. Only four hospitals
sent their staff abroad as observers to establish follow-up
programs. Training is important to ensure the quality of
developmental assessments and should be a priority for the
future. Otherwise, prognostication and interventions may be
baseless, and comparison and benchmarking of outcomes
become meaningless.

Embrace of the multidisciplinary team concept for assess-
ing neurodevelopment in infants appears to be mixed. While
physicians (100%), nurses (82%) and occupational therapists
(73%) are commonly used in follow-up clinics, physiothera-
pists (52%), psychologists (26%) and behavioral therapists
(0%) are less frequently or not used. Consequently, there is
room for encouraging the multidisciplinary concept. There
is varied involvement of different hospital departments (neo-
natology, developmental pediatrics, rehabilitation, psychol-
ogy) in neonatal follow-up, but they are not always coor-
dinated or work as a single team, which would streamline
the process for assessment, intervention and referral. Most
hospitals have basic facilities (e.g., dedicated examination
rooms) for neonatal follow-up but lack facilities for more
in-depth examinations (e.g., video capability, rooms with
one-way mirrors).

Many developed countries, such as the UK, Canada and
Australia, have adopted national guidelines with common
criteria and standardized tools for neonatal follow-up [6-8].
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Guidelines should be comprehensive, practical, achievable,
affordable, cost-effective and adapted to the country’s needs.
The results of this survey are informative and will be used
by CHNN to create a national neonatal follow-up guideline
suited to the needs of China.

In summary, neonatal follow-up programs are currently
available in most tertiary level hospitals with NICUs in
China, but there is significant variation in eligibility criteria,
duration of follow-up, types of assessment instruments used,
staffing, training and facilities available. Standardization of
neonatal follow-up protocols and resources would be a major
step forward and should be a priority for CHNN.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s12519-023-00742-6.

Acknowledgements We acknowledge the participants in this survey,
and the Chinese Neonatal Network and Children’s Hospital of Fudan
University for supporting this survey.

Author contributions ZQ contributed to conception and design, acqui-
sition of data, data analysis and interpretation, and drafting of the
manuscript. LSK contributed to conception and design, data analysis
and interpretation. All authors critically revised the manuscript, and
approved the final version of the manuscript.

Funding This study was supported by Canadian Institute of Health
Research (No. CTP87518) and China Medical Board (No. 21-438).

Data availability All data generated or analyzed during this study are
included in this manuscript. Further inquiries can be directed to the
corresponding author.

Declarations

Ethical approval Chinese Neonatal Network was approved by the Eth-
ics Committee of the Children’s Hospital of Fudan University (CHFU
2018-296) which was recognized by all participating hospitals. Waiver
of consent were granted at all sites.

Conflict of interest No financial or non-financial benefits have been re-
ceived or will be received from any party related directly or indirectly
to the subject of this article. Authors Shoo K. Lee and Wen-Hao Zhou
are members of the Editorial Board for World Journal of Pediatrics. The
paper was handled by the other Editor and has undergone rigorous peer
review process. Authors Shoo K. Lee and Wen-Hao Zhou were not in-
volved in the journal's review of, or decisions related to, this manuscript.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article's Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article's Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

References

1. The World Bank Data. Mortality rate, neonatal (per 1,000 live
births)-China. https://data.worldbank.org/indicator/SH.DYN.
NMRT?locations=CN. Accessed 16 Apr 2023.

2. Zhu ZC, Yuan L, Wang J, Li QP, Yang CZ, Gao XR, et al. Mor-
tality and morbidity of infants born extremely preterm at tertiary
medical centers in China from 2010 to 2019. JAMA Netw Open.
2021;4:e219382.

3. ZhangJ, Sun K, Zhang YJ. The rising preterm birth rate in China:
a cause for concern. Lancet Glob Health. 2021;9:e1179-80.

4. Hei MY, Li XY, Shi Y, Cao Y, Sun JH, Wu H, et al. Chinese
Neonatal network (CHNN)-a national protocol for collaborative
research and quality improvement in neonatal care. BMJ Open.
2022;12:e051175.

5. Sun B, Shao XM, Cao Y, Xia SW, Yue HN. Neonatal-perinatal
medicine in a transitional period in China. Arch Dis Child Fetal
Neonatal Ed. 2013;98:F440-4.

6. Hendson L, Church PT, Banihani R. Canadian follow-up care
of the extremely preterm infant after discharge from the neona-
tal intensive care unit. Paediatr Child Health. 2022;27:359-71.

7. Government of Western Australia Child and Adolescent Health
Service (Neonatology). Neonatal follow up program. https://
www.cahs.health.wa.gov.au/-/media/HSPs/CAHS/Documents/
Health-Professionals/Neonatology-guidelines/Follow-Up-Progr
am.pdf. Accessed 16 Apr 2023.

8. Mckinnon K, Huertas-Ceballos A. Developmental follow-up of
children and young people born preterm, NICE guideline 2017.
Arch Dis Child Educ Pract Ed. 2019;104:221-3.

9. HuP,Han AZ, Hu Y, Wen YQ, Liang JJ, Xiao WQ, et al. Cohort
protocol: Guangzhou high-risk infant cohort study. BMJ Open.
2020;10:e037829.

10. Hei MY, Li XY, Shi Y, Cao Y, Sun JH, Wu H, et al. The Chinese
neonatal network: a new platform of national collaboration on
quality improvement for preterm infants. Pediatr Med. 2022.
https://doi.org/10.21037/pm-21-114.

11. CaoY, Jiang SY, Sun JH, Hei MY, Wang LS, Zhang HY, et al.
Assessment of neonatal intensive care unit practices, morbid-
ity, and mortality among very preterm infants in China. JAMA
Netw Open. 2021;4:¢2118904.

12. Sun J, Cao Y, Hei M, Sun HQ, Wang LS, Zhou W, et al.
Data quality improvement and internal data audit of the Chi-
nese neonatal network data collection system. Front Pediatr.
2021;9:711200.

13. Albaghli F, Church P, Ballantyne M, Girardi A, Synnes A. Neo-
natal follow-up programs in Canada: a national survey. Paediatr
Child Health. 2021;26:e46-51.

14. Taylor GL, Joseph RM, Kuban KCK, Douglass LM, Laux J,
Andrews B, et al. Changes in neurodevelopmental outcomes from
age 2 to 10 years for children born extremely preterm. Pediatrics.
2021;147:€2020001040.

15. Hual,LiY, Ye K, Ma YJ, Lin S, Gu G, et al. The reliability and
validity of Bayley-III cognitive scale in China’s male and female
children. Early Human Dev. 2019;129:71-8.

16. Xie H, Clifford J, Squires J, Chen CY, Bian XY, Yue Q. Adapting
and validating a developmental assessment for Chinese infants
and toddlers: the ages & stages questionnaires: inventory. Infant
Behav Dev. 2017;49:281-95.

17. Wang Y, Zhu P, Yang Z, Gu G. Establishing an early identification
score system for cerebral palsy based on detailed assessment of
general movements. J Int Med Res. 2020;48:300060520902579.

18. Bao XL, Yu RJ, Li ZS, Zhang BL. Twenty item behavioral neu-
rological assessment for normal newborns in 12 cities of China.
Chin Med J (Engl). 1991;104:742-6.

@ Springer


https://doi.org/10.1007/s12519-023-00742-6
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://data.worldbank.org/indicator/SH.DYN.NMRT?locations=CN
https://data.worldbank.org/indicator/SH.DYN.NMRT?locations=CN
https://www.cahs.health.wa.gov.au/-/media/HSPs/CAHS/Documents/Health-Professionals/Neonatology-guidelines/Follow-Up-Program.pdf
https://www.cahs.health.wa.gov.au/-/media/HSPs/CAHS/Documents/Health-Professionals/Neonatology-guidelines/Follow-Up-Program.pdf
https://www.cahs.health.wa.gov.au/-/media/HSPs/CAHS/Documents/Health-Professionals/Neonatology-guidelines/Follow-Up-Program.pdf
https://www.cahs.health.wa.gov.au/-/media/HSPs/CAHS/Documents/Health-Professionals/Neonatology-guidelines/Follow-Up-Program.pdf
https://doi.org/10.21037/pm-21-114

1110

World Journal of Pediatrics (2023) 19:1104-1110

19.

20.

21.

22.

Bao XL, Yu RJ, Li ZS. 20-item neonatal behavioral neurological
assessment used in predicting prognosis of asphyxiated newborn.
Chin Med J (Engl). 1993;106:211-5.

Einspieler C, Bos AF, Krieber-Tomantschger M, Alvarado E, Bar-
bosa VM, Bertoncelli N, et al. Cerebral palsy: early markers of clin-
ical phenotype and functional outcome. J Clin Med. 2019;8:1616.
Yang H, Wei S, Shao XM, Wang Y, Cao Y, Wang SJ, et al. Study
of predictive validity and reliability of qualitative general move-
ments assessment for neurological outcome in high risk neonates.
Chin J Evid Based Pediatr. 2007;2:172-80 (in Chinese).

Bayley N, Aylwayd GP. Bayley scales of infant and toddler devel-
opment. 4th ed. San Antonio: Harcourt; 2019.

@ Springer

23.

24.

Yu YT, Hsieh WS, Hsu CH, Chen LC, Lee WT, Chiu NC, et al.
A psychometric study of the Bayley scales of infant and toddler
development-3rd edition for term and preterm Taiwanese infants.
Res Dev Disabil. 2013;34:3875-83.

Wei M, Bian X, Squires J, Yao G, Wang X, Xie H, et al.
Studies of the norm and psychometrical properties of the
ages and stages questionnaires, third edition, with a Chinese
national sample. Zhonghua Er Ke Za Zhi. 2015;53:913-8 (in
Chinese).

Publisher's Note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.



	Status of the neonatal follow-up system in China: survey and analysis
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Descriptive study and participants
	Data analyses and ethics

	Results
	Discussion
	Anchor 13
	Acknowledgements 
	References




