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Abstract

Background: Early essential newborn care (EENC) is a package of evidence-based and cost-effective interven-
tions delivered around birth mainly including delayed cord clamping, immediate and sustained skin-to-skin contact,
and early initiation of exclusive breastfeeding. EENC is proven effective in promoting breastfeeding and improving
women’s and newborns' health. However, there is little evidence on implementation of EENC on newborns born by
cesarean section in China. Therefore, the objective of this study is to assess the effectiveness of EENC intervention on
rates of exclusive breastfeeding and early initiation of breastfeeding for cesarean section newborns in China.

Methods: This is a multi-centered, randomized controlled trial conducted in 4 tertiary hospitals in China. A total of
720 eligible women who will receive cesarean section are being randomized into four groups: control group (n=180),
intervention group 1 (skin-to-skin contact for 30 min, n=180), intervention group 2 (skin-to-skin contact for 60 min,
n=180), and intervention group 3 (skin-to-skin contact for 90 min, n=180). The control group will receive routine
care, whereas the intervention groups will receive EENC with different duration of skin-to-skin contact. Demographic
characteristics, clinical information, and breastfeeding outcomes will be collected. The primary outcome is rates of
exclusive breastfeeding and early initiation of breastfeeding, and the secondary outcomes include maternal and neo-
natal morbidity and admissions.

Discussion: This study will provide evidence of the impact of EENC on improvement of breastfeeding outcomes
and maternal and neonatal health for cesarean section newborns in China, and evidence-based recommendation
to inform optimal duration of skin-to-skin contact for cesarean deliveries. The results of this study have potential
to inform national-level guidelines and policy-making for optimizing EENC implementation for cesarean section
newborns.

Trial registration: Chinese Clinical Trial Registry ChiCTR2100048997. Retrospectively registered on 19 July 2021
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section
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Background

Deaths before 5 years of age have been estimated to 5.3
million globally in 2018, 47% of which occurred in the
neonatal period (the first 28 days of life) [1]. In China,
the neonatal mortality rate has been estimated at 4.5%o,
accounting for nearly half of the under-five deaths [2].
To reduce preventable neonatal morbidity and mortal-
ity and improve women’s and newborns’ health, World
Health Organization (WHO) and the United Nations
Children’s Fund (UNICEF) jointly developed the Action
Plan for Healthy Newborn Infants in the Western Pacific
Region (2014-2020) which focused on delivery of early
essential newborn care (EENC) [3]. EENC is a package
of simple evidence-based and cost-effective interven-
tions delivered around birth including thoroughly drying
a newborn immediately after birth, delayed cord clamp-
ing, immediate and sustained skin-to-skin contact (SSC),
initiating exclusive breastfeeding, and routine care (new-
born eye care, vitamin K;, immunizations, weighting, and
examinations) [3, 4]. Implementation of EENC has been
demonstrated to increase rates of exclusive breastfeeding
at discharge, 3 months and 6 months of age, and reduce
neonatal intensive care unit admissions, admissions with
hypothermia and sepsis [5, 6].

Accumulating evidence suggested that SSC contributed
to increased exclusive breastfeeding rates on discharge, at
6 months and lower rate of transfer of newborns to the
neonatal intensive care unit, regardless of mode of deliv-
ery [7-9]. In addition, babies born by cesarean section
who received prolonged SSC had similar rates of exclu-
sive breastfeeding at discharge as those born vaginally
[4]. WHO recommends SSC for 1 h after birth which
was consistent with implications of the Cochrane review
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[10, 11]. However, a recent cross-sectional observational
study from the Western Pacific Region Early Essential
Newborn Care Working Group reported a strong dose-
response relationship between the duration of SSC and
early initiation of breastfeeding through 90 min after
birth [4]. Thus, the optimal duration of SSC needs further
investigation.

Delayed cord clamping is another important procedure
of EENC. A previous randomized controlled trial indi-
cated that delayed cord clamping under cesarean sec-
tion was associated with lower amount of postpartum
bleeding, and increased hemoglobin and hematocrit in
newborn heel blood [12]. Compared to those without
delayed cord clamping, newborns with delayed cord
clamping had decreased mean estimated maternal blood
loss and transfusions and reduced prevalence of newborn
anemia [13].

In 2016, EENC for vaginal deliveries was introduced
in 6 hospitals in China, and afterwards scaled up to 18
counties in four provinces in Western China for pilot
study [14, 15]. The study found that exclusive breastfeed-
ing at discharge increased from 43 to 73%, and the aver-
age length of the first breastfeeding and the proportion of
newborns receiving immediate SSC and prolonged SSC
for more than 90 min were significantly increased [14].
To date, studies for EENC focused on newborns born by
vaginal delivery in China, while there is limited evidence
regarding implementation of EENC on cesarean section
newborns. Furthermore, one-in-three (34.9%) births
occur by cesarean section in China [16], and most of
these babies might be deprived of the benefits of EENC.
Therefore, the purpose of this study is to assess the effect
of EENC intervention on breastfeeding outcomes and
maternal and neonatal health for cesarean section new-
borns in comparison with the routine care in China. This
study will be a parallel-group randomized trial, and par-
ticipants will be allocated into 4 groups (1 control group
and 3 intervention groups according to the duration of
SSC) at a 1:1:1:1 ratio.

Methods/ design

Study design

This study is a multi-centered, randomized, open-labeled,
superiority trial which is conducted at four tertiary
hospitals in four provinces in China: Beijing, Sichuan,
Shaanxi, and Ningxia. Four tertiary hospitals involved in
our study are listed in Table 1. The study aims to com-
pare the difference of early initiation of breastfeeding
rates and exclusive breastfeeding rates among 4 different
groups of mother and newborn pairs with full-term elec-
tive cesarean section (control group; intervention group
1: SSC for 30 min; intervention group 2: SSC for 60 min;
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Table 1 Study sites involving in this multi-centered randomized controlled study

Study sites Location Role

Peking University First Hospital Beijing Management
and partici-
pant

Sichuan Provincial Hospital for Women and Children Sichuan Participant

Shaanxi Provincial Maternal and Child Health Care Hospital Shaanxi Participant

General Hospital of Ningxia Medical University Ningxia Participant

and intervention group 3: SSC for 90 min). A total of 720
eligible pairs of mothers and neonates will be recruited
and allocated into 4 groups at a 1:1:1:1 ratio. Figure 1
presents an explicit flow chart of this study. This clinical
trial follows the guidelines for randomized clinical trials
(SPIRIT checklist (Additional file 1)) [17]. The schedule
of enrolment, interventions, and assessments are shown
in Table 2.

Study participants
Among pregnant women who will receive cesarean deliv-
ery, eligible women and their newborns who meet the

inclusion criteria and none of the exclusion criteria will
be recruited in this study.

Inclusion criteria
Inclusion criteria are as follows:

Gestational weeks > 37 weeks

Elective cesarean section

Singleton pregnancy

Epidural anesthesia, or subarachnoid block anesthe-
sia, or combined spinal-epidural anesthesia

5. Able to provide written informed consent

B W e

Pregnant women scheduled to receive cesarean section

'

Meeting inclusion criteria and none of exclusion criteria

'

Sign informed consent

¢

Randomization in the operating room

v '

v '

Control group
(n=180)

Intervention group 1:
skin-to-skin contact
for 30 min (n=180)

Intervention group 2:
skin-to-skin contact
for 60 min (n=180)

Intervention group 3:
skin-to-skin contact
for 90 min (n=180)

A4

v

Routine care

Implementing Early E

ssential Newborn Care

A 4

Primary outcomes:

Secondary outcomes:
Maternal and neonatal outcomes

Rates of exclusive breastfeeding, rates of early initiation of breastfeeding

Fig.1 Flow chart of the study
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Table 2 Schedule of enrolment, interventions, and assessments of this study
STUDY PERIOD
Enrolment | Allocation Post-allocation Close-out
Timepoints Before Before 30 min |60 min | 90 min | | dayafter | 2 days | At discharge
cesarean cesarean after birth | after birth | after birth | birth after birth | (usually 3 days
section section after birth)
ENROLMENT:
Eligibility screen X
Informed consent X
Baseline characteristics X
Allocation X
INTERVENTIONS:
Intervention group 1: EENC (SSC for 30 min) ~—
Intervention group 2: EENC (SSC for 60 min) —¢
Intervention group 3: EENC (SSC for 90 min) . *
Routine care *> *
ASSESSMENTS:
Exclusive breastfeeding X X X X X X
Early initiation of breastfeeding X X
Maternal and neonatal outcomes X X X X X X

Exclusion criteria
Exclusion criteria are as follows:

1. Serious pregnancy complications such as placenta
previa, placenta accreta spectrum, and eclampsia

2. Neonatal complications such as neonatal asphyxia

and neonatal birth defects

Unable to breastfeed

Difficulty in undergoing skin-to-skin contact

5. Infectious diseases such as hepatitis B, syphilis, and HIV

B

Randomization and blinding

The randomization sequences are generated by the bio-
statistician using the random number sequence genera-
tor function in SAS software version 9.2 (SAS Institute,
Cary, NC), with stratification by study sites. Participants
will be assigned a randomization code according to their
sequential numbers and randomly allocated into one of
four groups with a 1:1:1:1 ratio in the operating room.
Due to the nature of EENC interventions, blinding of
participants, obstetricians, nurses/midwives, and intra-
operative research staff is infeasible.

Recruitment

In four study sites, obstetricians and midwives introduce
the contents, advantages, and precautions of EENC to
pregnant women and their families at prenatal visits and
before delivery, including delayed cord clamping, imme-
diate and continuous SSC, and early initiation of breast-
feeding, so that pregnant women and their families could

understand and cooperate in the implementation of
EENC. Also, participants and their families will be edu-
cated to breastfeeding and early identification of neonatal
risk signs (including breathing and skin color) and health
care contents for newborns (including bathing, umbilical
care, and vaccination). Among pregnant women who will
receive cesarean section, eligible women will be identi-
fied and informed of procedures of EENC before cesar-
ean section by obstetricians and midwives, and given
the choice of participation on voluntary basis on the day
of scheduled elective cesarean delivery. After informed
consent is signed, research staff will randomly assign
participants into one of four groups with a pre-gener-
ated randomization code. In addition to introducing the
advantages and benefits of EENC to pregnant women
and their families that have mentioned above, there will
be no specific plans to promote participant retention.
During skin-to-skin contact, midwives and researchers
will emphasize the advantages and benefits of EENC and
keep encouraging participants in order to help them to
complete this process. All of the participants will be free
to withdraw from the study at any time if they wish.

Intervention and control groups

Pregnant women will be randomly assigned into one of
four groups. The control group will receive only routine
care (newborn eye care, vitamin K;, immunizations,
weighing, and examinations) after birth, whereas the
intervention group will receive EENC including delayed
cord clamping, immediate and sustained SSC, initiat-
ing exclusive breastfeeding, and routine care. The flow
chart of EENC for cesarean section is showed in Fig. 2.
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Birth 1) Tell the birth time and gender of the newborn

2) Place the newborn baby on the dry cloth of the mother’s upper legs
3) Dry the newborn within 5 seconds after birth:
a. Thoroughly wipe the eyes, face, head, truncus, back and limbs
b. Check the newborn’s breathing condition during the wiping process

4) Don’t engage in regular attraction

l Yes Perform neonatal resuscitation:
30 seconds The newborn is wheezing or unable to breathe ? »| a. Clamp and cut the cord
b. Start ventilation
No
v

1) Delayed umbilical cord after the umbilical cord stops beating, at least 1 minute after birth
2) Hand the newborn to the off-stage midwife and put on a hat to the newborns, place it on the

mother’s chest, start skin to skin contact

1 minute 3) Try not to separate the newborn from the mother, unless the newborn has respiratory

distress or the mother has an emergency, or other necessary inspections

4) Encourage breastfeeding when newborns show signs of looking for milk
5) Check the newborn every 15 minutes
6) Bathe the newborn after 24 hours

'

Does the newborn have symptoms ?

Check the newborn and

deal with emergencies

No

A 4

) After the newborn completes breastfeeding and leaves the mother’s
90 minutes

breast, check and weigh the newborn

!

Does the newborn have the following conditions ? Yes
a. Have dangerous symptoms ? » Emergency treatment

b. Difficulty in feeding?

No

\ 4

Preventive measures including providing eye care,

vitamin K; and immunizations

|

Does the newborn have other problems?

Deal with other situations

\ 4

No

\ 4 Then

Provide routine postpartum care and check the newborn before discharge

'

Does the newborn have the

following conditions ?

Emergency treatment

A 4

a. Dangerous symptoms?

b. Jaundice?

No ‘}

Before discharge Provide consultation and prepare for discharge

Fig. 2 Flow chart of early essential newborn care for cesarean section
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Delayed cord clamping is defined as cutting umbilical
cord until cord pulsations have ceased (approximately
1-3 min after birth) [18]. Immediate and sustained SSC
is regarded as placing of the naked baby prone on the
mother’s bare chest immediately after birth without sepa-
ration [10]. Pairs of mothers and newborns in the inter-
vention group 1, intervention group 2, and intervention
group 3 will perform SSC for 30 min, 60 min, and 90 min,
respectively.

Study outcomes

Primary outcomes

The primary outcome is exclusive breastfeeding rates at
hospital discharge. Exclusive breastfeeding is defined
as feeding only breastmilk with no other food or fluids
except medications since birth [4]. Postnatal women will
be asked the breastfeeding status of their baby (exclu-
sively breastfeeding [fed only breast milk with the excep-
tion of water], main breastfeeding [fed breast milk and
water], mixed feeding [fed breast milk, formula milk and
water]) since the birth of their baby through the time of
the interview at discharge. Another primary outcome is
early initiation of breastfeeding defined as the comple-
tion of the first breastfeed by a newborn within an hour
after birth [19].

Secondary outcomes

The secondary outcomes include maternal (postpar-
tum hemorrhage, maternal hemoglobin at discharge)
and neonatal outcomes (neonatal intensive care unit
admission, neonatal ward admission, neonatal weight at
discharge [usually 3 days after birth], neonatal transcuta-
neous bilirubin at discharge).

Sample size calculation

We calculated the sample size based on the rate of early
initiation of breastfeeding, which is one of the primary
outcomes in this study. According to our pilot investi-
gation and previous literature [4, 20], the rate of early
initiation of breastfeeding is 40% in the control group
(receiving routine care), and the rates in the interven-
tion group 1 (receiving EENC with SSC for 30 min),
intervention group 2 (receiving EENC with SSC for 60
min), and intervention group 3 (receiving EENC with
SSC for 90 min) are supposed to be 60%, 70%, and 80%,
respectively. Accounting for multiple comparisons (SSC
for 30 min vs. routine care, SSC for 60 min vs. routine
care, SSC for 90 min vs. routine care, SSC for 30 min
vs. SSC for 60 min, SSC for 30 min vs. SSC for 90 min,
SSC for 60 min vs. SSC for 90 min), a level of signifi-
cance is set to be 0.008 (0.05/6) by using Bonferroni
adjustments. For 80% power, the sample size required
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for each of the control group and the intervention
group 1 is 152 participants; the sample size required for
each of the control group and the intervention group
2 is 64 participants; the sample size required for each
of the control group and the intervention group 3 is 34
participants. The largest sample size group (n=152) is
selected as the number of recruitment in each group.
Considering 15% of loss to follow-up, the number of
participants in each group is finally set to be 180 and
adds up to a total of 720 participants. One hundred
eighty participants will need to be recruited in each of
four hospitals, which means that each of the hospital
will recruit 45 participants in the control group, inter-
vention group 1, intervention group 2, and intervention
group 3, respectively. The sample size calculation was
performed using PASS 2011 software (NCSS, Kaysville,
UT, USA).

Analysis plan

Baseline characteristics of participants will be presented
as mean (standard deviation) for continuous variables
and number (percentage) for categorical variables. Data
will be analyzed on an intention-to-treat basis to com-
pare primary and secondary outcomes in four groups.
The chi-square test or one-way analysis of variance will
be used to compare the characteristics and rates of exclu-
sive breastfeeding and early initiation of breastfeeding,
and maternal and neonatal outcomes among the 4 groups
(control group, intervention group 1, intervention group
2, and intervention group 3). For missing data, we will
use multiple imputation to obtain complete datasets. All
the statistical analyses will be conducted using SPSS 20.0
statistical software (SPSS Inc., Chicago, Illinois). A two-
sided P value <0.05 indicated significance.

Data management and monitoring

The data will be stored on héworld platform (héworld.
cn). The research team will be given password to access
this platform and obtain the data for analysis and inter-
pretation. The data are monitored and audited annually
by the Biomedical Research Ethics Committee of Peking
University First Hospital. The data monitoring committee
is independent from the sponsor and has no competing
interests, and it will ensure that data management will be
conducted according to the study protocol.

To ensure the confidentiality of the study data, each
study participant will receive a unique identification num-
ber that will not be created by using their identifiable
information. Only the research team will have access to
the study data, and the data will not be shared with others.
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Plans for communicating important protocol
modifications to relevant parties

Amendments to the study protocol will be communi-
cated to the Biomedical Research Ethics Committee of
Peking University First Hospital, and the research team.
Participants to be recruited will be given a modified ver-
sion of the study protocol before informed consent.

Dissemination

The research team has the right to publish and is respon-
sible for the results. All the collaborators are contrib-
uting significantly to the research, and the successful
publication is credited to them equally. At the end of this
study, we are expected to publish one or more scientific
manuscripts in peer-reviewed journals. We also plan to
present our results at national and international confer-
ences through oral or poster presentations for further
dissemination.

Discussion

In China, EENC during vaginal deliveries has been per-
forming since 2016 and contributed to increased rates of
exclusive breastfeeding and improved maternal and neo-
natal health [4, 6, 15], while the evidence during cesarean
deliveries remains lacking. The objective of this multi-
centered randomized controlled study is to evaluate the
effectiveness of EENC for cesarean section newborns
on exclusive breastfeeding rates and early initiation of
breastfeeding rates in China.

To the best of our knowledge, this study is the first
multi-centered randomized controlled trial with rela-
tively large sample size to determine the impact of EENC
on improvement of breastfeeding outcomes and mater-
nal and neonatal health for cesarean section newborns
in China. We will recruit eligible women from four ter-
tiary hospitals in four provinces that have been providing
EENC during vaginal deliveries and accumulated abun-
dant experience in EENC practices. All obstetricians,
midwives, and researchers involved in implementation of
EENC in four study sites were coached by national facili-
tators and passed post-coaching evaluations. Another
strength of this study is that we will examine associa-
tions between the duration of SSC and breastfeeding
performance, which will provide evidence-based recom-
mendation to inform optimal duration of SSC for cesar-
ean deliveries. The results of this study have potential to
inform national-level guidelines and policy-making for
optimizing EENC implementation for cesarean section
newborns.

There are several limitations in this study. First, we cur-
rently focus on healthy mother and newborn pairs. Fur-
ther studies will be needed among low-risk and high-risk
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mothers and newborns. Second, all study sites are ter-
tiary-level hospitals with specialized obstetricians and
midwives and advanced medical devices to ensure safety
of mothers and newborns. In future studies, we plan to
extend EENC implementation for cesarean section new-
borns to all levels of hospitals.

In conclusion, this is the first multi-centered rand-
omized controlled study in China to assess the impact of
EENC on improvement of breastfeeding outcomes and
explore the optimal duration of SSC among newborns
born by cesarean section. Our findings will enable mak-
ing evidence-informed guidelines and policies.

Trial status
The recruitment started in January 2021 and is expected
to be completed in December 2021.

Abbreviations
EENC: Early essential newborn care; SSC: Skin-to-skin contact; WHO: World
Health Organization; UNICEF: United Nations Children’s Fund.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513063-022-06615-z.

[ Additional file 1. SPIRIT Checklist for this study. }

Acknowledgements

We would like to thank all the participants in the study. And we are also grate-
ful to the research staff in the study hospitals for their assistance with data
collection.

Authors’ contributions

YH., XW, and X.Z. conceived and designed the study. X.W. and X.Z. drafted the
manuscript. H.L.S,, ZL, and J.J. helped in developing the protocol and revised
the manuscript. All authors provided critical input to the manuscript. The
authors read and approved the final manuscript.

Funding
This study was supported by the UNICEF Regular Resources and Save the
Children Hong Kong Unrestricted Funds.

Availability of data and materials
The data will be available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

This study was approved by the Ethics Review Committee of Western Pacific
Regional office of WHO and the Biomedical Research Ethics Committee of
Peking University First Hospital. The study design, ethics, and safety informa-
tion went through thorough examination. Written informed consent will be
obtained from all participants. The trial has been registered on http://www.
chictrorg.cn (trial number: ChiCTR2100048997). The investigators have the
right to publish and are responsible for the results. All the collaborators are
contributing significantly to the research, and the successful publication is
credited to them equally. At the end of this study, we are expected to publish
one or more scientific manuscripts in peer-reviewed journals. We also plan to
present our results at national and international conferences through oral or
poster presentations for further dissemination.


https://doi.org/10.1186/s13063-022-06615-z
https://doi.org/10.1186/s13063-022-06615-z
http://www.chictr.org.cn
http://www.chictr.org.cn

Wang et al. Trials

(2022) 23:696

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Obstetrics and Gynecology, Peking University First
Hospital, No. 1 Xi'anmen Street, Beijing 100034, China. Maternal, Child
Health and Quality and Safety, World Health Organization Regional Office
for the Western Pacific, Manila, Philippines.

Received: 16 August 2021 Accepted: 2 August 2022
Published online: 19 August 2022

References

1.

WuY, Lin Z, Luo M, Yu X, Chen S, Liu L. Effects of genetic polymorphisms
in INTS10 and their interaction with environmental factors on progres-
sion from persistent HBV infection to hepatocellular carcinoma. Mol
Carcinog. 2021,60:620-6.

LuY, XuL, CuiJ, Shen'S, Li X. Effects of postoperative day and NR112 on
tacrolimus clearance in Chinese liver transplant recipients-a population
model approach. Clin Pharmacol Drug Dev. 2021;10:1385-94.

Obara H, Sobel H. Quality maternal and newborn care to ensure a healthy
start for every newborn in the World Health Organization Western Pacific
Region. BJOG. 2014;121(Suppl 4):154-9.

Li Z, Mannava P, Murray JCS, Sobel HL, Jatobatu A, Calibo A, et al. Associa-
tion between early essential newborn care and breastfeeding outcomes
in eight countries in Asia and the Pacific: a cross-sectional observational
-study. BMJ Glob Health. 2020;5:002581.

Tran HT, Mannava P, Murray JCS, Nguyen PTT, Tuyen LTM, Hoang Anh T,
et al. Early essential newborn care is associated with reduced adverse
neonatal outcomes in a tertiary hospital in Da Nang, Viet Nam: a pre-
post-intervention study. EClinicalMedicine. 2018;6:51-8.

Wang CR, Li XY, Zhang L, Wu LM, Tan L, Yuan F, et al. Early essential
newborn care is associated with increased breastfeeding: a quasi-exper-
imental study from Sichuan Province of Western China. Int Breastfeed J.
2020;15:99.

Guala A, Boscardini L, Visentin R, Angellotti P, Grugni L, Barbaglia M, et al.
Skin-to-skin contact in cesarean birth and duration of breastfeeding: a
cohort study. ScientificWorldJournal. 2017;2017:1940756.

Schneider LW, Crenshaw JT, Gilder RE. Influence of immediate skin-to-skin
contact during cesarean surgery on rate of transfer of newborns to NICU
for observation. Nurs Womens Health. 2017;21:28-33.

Posthuma S, Korteweg FJ, van der Ploeg JM, de Boer HD, Buiter HD, van
der Ham DP Risks and benefits of the skin-to-skin cesarean section - a
retrospective cohort study. J Matern Fetal Neonatal Med. 2017;30:159-63.
Moore ER, Bergman N, Anderson GC, Medley N. Early skin-to-skin contact
for mothers and their healthy newborn infants. Cochrane Database Syst
Rev. 2016;11.CD003519.

. World Health Organization. WHO recommendations on newborn health:

guidelines approved by the WHO Guidelines Review Committee. Geneva:
World Health Organization; 2017.

Sun M, Song X, ShiW, LiY, Shan N, Zhang H. Delayed umbilical cord
clamping in cesarean section reduces postpartum bleeding and the rate
of severe asphyxia. Clin Exp Obstet Gynecol. 2017;44:14-6.

Chantry CJ, Blanton A, Taché V, Finta L, Tancredi D. Delayed cord clamping
during elective cesarean deliveries: results of a pilot safety trial. Matern
Health Neonatol Perinatol. 2018;4:16.

Qu W, Yue Q, Wang Y, Yang JL, Jin X, Huang X, et al. Assessing the changes
in childbirth care practices and neonatal outcomes in Western China:
pre-comparison and post-comparison study on early essential newborn
care interventions. BMJ Open. 2020;10:e041829.

XuT,Yue Q Wang Y, Murray J, Sobel H. Childbirth and early newborn care
practices in 4 provinces in China: a comparison with WHO recommenda-
tions. Glob Health Sci Pract. 2018;6:565-73.

Li HT, Luo S, Trasande L, Hellerstein S, Kang C, Li JX, et al. Geographic
variations and temporal trends in cesarean delivery rates in China, 2008-
2014. JAMA. 2017;317:69-76.

Page 8 of 8

17. Chan AW, Tetzlaff JM, Gatzsche PC, Altman DG, Mann H, Berlin JA, et al.
SPIRIT 2013 explanation and elaboration: guidance for protocols of clini-
cal trials. BMJ. 2013,;346:€7586.

18. Organization WH. Guideline: Delayed umbilical cord clamping for
improved maternal and infant health and nutrition outcomes. Geneva:
World Health Organization; 2014.

19. Tekoa L, King MCB, Osborne K, Jevitt CM. Varney's midwifery. 6th ed.
Burlington: Johns & Barlett Learning, LLC; 2019.

20. NEOVITA Study Group. Timing of initiation, patterns of breastfeeding,
and infant survival: prospective analysis of pooled data from three ran-
domised trials. Lancet Glob Health. 2016;4:.e266-75.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Early essential newborn care for cesarean section newborns in China: study protocol for a multi-centered randomized controlled trial
	Abstract 
	Background: 
	Methods: 
	Discussion: 
	Trial registration: 

	Administrative information
	Background
	Methods design
	Study design
	Study participants
	Inclusion criteria
	Exclusion criteria

	Randomization and blinding
	Recruitment
	Intervention and control groups
	Study outcomes
	Primary outcomes
	Secondary outcomes

	Sample size calculation
	Analysis plan

	Data management and monitoring
	Plans for communicating important protocol modifications to relevant parties
	Dissemination
	Discussion
	Trial status
	Acknowledgements
	References


