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Abstract 

Background Breastfeeding is recognized internationally as the most scientific and effective way to feed infants 
and young children. According to the World Health Organization in 2022, the exclusive breastfeeding rate 
within 6 months is 34.1% in China, which is still far from the goal of “more than 60% exclusive breastfeeding rate 
of infants within 6 months” by 2030 required by China’s State Council. It is necessary to promote breastfeeding 
and provide maternal breastfeeding guidance to increase exclusive breastfeeding. Factors influencing breastfeeding 
can be explained by the society ecosystems theory, distributed in macro, mezzo and micro systems. The interven‑
tions focused on breastfeeding promotion are mainly carried out in the health systems and services, home and family 
environment, community environment, work environment, policy environment or a combination of these facilities. 
But there is sparse research on integrating resources in the macro, mezzo and micro systems of maternal breastfeed‑
ing processes to promote breastfeeding behavior. A randomized controlled trial will test the effect of a breastfeeding 
promotion intervention model based on the society ecosystems theory versus usual prenatal and postnatal care 
on maternal and infant health and the exclusive breastfeeding rate at 6 months.

Methods/design The study is a single‑blind, parallel design, randomized controlled trial with an intervention group 
(n = 109) and a control group (n = 109) that compares the effect of a breastfeeding promotion intervention model 
based on the society ecosystems theory with usual prenatal and postnatal care. The intervention covers macro‑ 
(policy, culture), mezzo‑ (family‑hospital‑community) and micro‑ (biological, psychological and social) systems 
of the maternal breastfeeding process. Infant feeding patterns, neonatal morbidity and physical and mental health 
of antenatal and postpartum women will be collected at baseline (28 to 35 weeks of gestation), 1‑, 4‑, and 6‑month 
postpartum.

Discussion This is a multifaceted, multifactorial, and multi‑environmental breastfeeding promotion strategy 
to help mothers and their families learn breastfeeding knowledge and skills. The study provides a new modality 
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for adding breastfeeding interventions to prenatal and postnatal care for healthcare providers in the hospital 
and the community.

Trial registration: Chinese Clinical Trial Registry at www. chictr. org. cn, ChiCTR2300075795.

Keywords Breastfeeding, Society ecosystems theory, Protocol, Randomized controlled trial, Nursing

Plain English summary 

Maternal education and support during breastfeeding can increase maternal breastfeeding self‑efficacy, promote 
breastfeeding behaviors, and improve maternal and infant health outcomes. The interventions focused on breastfeed‑
ing promotion are mainly carried out in the health systems and services, home and family environment, community 
environment, work environment, policy environment or a combination of any of these facilities. But there is sparse 
research on integrating in multifaceted, multifactorial, and multi‑environmental resources of maternal breastfeeding 
processes to help pregnant women and their families learn breastfeeding knowledge and skills. The current study 
optimizes the existing breastfeeding promotion intervention program and construct a breastfeeding promotion inter‑
vention program to correct the public’s perception of breastfeeding, increase breastfeeding self‑efficacy and improve 
breastfeeding behavior, thus increasing the breastfeeding duration and improving maternal and infant outcomes. 
The program includes presenting breastfeeding‑related policies and support facilities; prenatal educational sessions 
combined with theories and skills on breastfeeding, development of lactation, infants feeding and cares for maternal 
families; postnatal hands‑on instruction and WeChat group peer support from hospital; home visits, group counseling 
and experience sharing from community and one‑on‑one personalized counseling throughout the intervention. The 
present study will be conducted to evaluate the effect of breastfeeding promotion intervention including prenatal 
and postnatal care on the breastfeeding duration, breastfeeding attitudes, knowledge, and self‑efficacy, maternal 
and infant health.

Background
Breastfeeding is recognized internationally as the most 
scientific and effective way to feed infants and young 
children. Global strategy for infant and young child feed‑
ing, jointly published by the World Health Organization 
(WHO) and the United Nations International Children’s 
Emergency Fund (UNICEF), clearly stated that breast 
milk is the most optimal food for infants and young chil-
dren [1]. Infants and young children should be exclu-
sively breastfed until 6 months of age to maintain optimal 
growth and development.

The exclusive breastfeeding (EBF) rate is an important 
indicator to measure the breastfeeding status of a country 
or region. According to WHO global breastfeeding data 
[2], the EBF rate of infants under 6 months is 40%. Only 
a few countries in the world have EBF rates of more than 
60%. The EBF rate within 6 months in developing coun-
tries is 36% and 34.1% in China [3], with obvious regional 
differences. In the Outlines for Children’s Development in 
China (2021–2030), it is clearly stated that the goal is a 
“more than 50% EBF rate of infants within 6 months” [4], 
and the National Nutrition Plan (2017–2030) proposed 
reaching 60% by 2030 [5]. In 2021, the National Health 
Commission of the People ‘s Republic of China and 15 
other departments jointly issued the Government action 
plan promoting breastfeeding(2021–2025) [6]. According 
to the plan, by 2025, the awareness rate of breastfeeding 

core knowledge in maternal and child families should be 
reach more than 70%, which indicates that a low breast-
feeding rate is a public health problem related to mater-
nal and infant health, and the public’s ideological concept 
should be taken into account to popularize the core 
knowledge of breastfeeding [6]. Therefore, it is necessary 
to promote breastfeeding and provide maternal breast-
feeding guidance to increase the EBF rate.

The interventions focused on breastfeeding promotion 
are mainly carried out in the health systems and services, 
home and family environment, community environment, 
work environment, policy environment or a combina-
tion of any of these facilities [7, 8]. Sinha et al. found that 
interventions delivered in a combination of settings by 
involving health systems, home and family and the com-
munity environment concurrently seemed to have higher 
improvements in breastfeeding rates [8]. The Baby-
friendly Hospital Initiative (BFHI) is a key component of 
the WHO/UNICEF Global Strategy for Infant and Young 
Child Feeding [9], which plays a technical guidance role 
in the intervention [8, 10]. Adherence to the BFHI Ten 
Steps has a positive impact on short-term, medium-term 
and long-term breastfeeding outcomes [9].

China has a relatively complete medical service system. 
Community health centers (CHCs), such as the primary 
medical and health institutions in this system, can pro-
vide convenient and quick medical and health services 

http://www.chictr.org.cn


Page 3 of 12Ouyang et al. Reproductive Health          (2023) 20:182  

for residents and achieve the maximum rational allo-
cation of limited medical resources. In addition, com-
munity health service centers in China are required to 
provide family-based comprehensive care that integrate 
prevention, medical treatment, rehabilitation and health 
education for vulnerable groups such as women and 
children within the community [11]. Community sup-
port appears to be essential for sustaining breastfeeding 
impacts of the BFHI in the longer term [9]. This reflects 
that the community can play a major role in breastfeed-
ing core knowledge and skills promotion [12].

In Chinese tradition, maternal and infant care is mainly 
completed by mothers or mothers-in-law in addition to 
husbands, and the attitudes and behaviors of husbands 
and other family members towards breastfeeding largely 
influences maternal breastfeeding behaviors, and the role 
of family members in breastfeeding promotion cannot 
be ignored [13, 14]. Breastfeeding interventions involv-
ing family members effectively increase the EBF rate and 
improve breastfeeding knowledge and breastfeeding atti-
tude [15, 16].

Breastfeeding educational interventions are also an 
important approach to promote breastfeeding and pro-
vide assistance for women to learn about breastfeed-
ing in advance. A systematic review and meta-analysis 
found that interventions provided by lecture combined 
with practical skills effectively reduced breast engorge-
ment and improved the EBF rate [17]. The optimal deliv-
ery time, format and structure of the interventions have 
been suggested as being provided during the antenatal 
to postnatal period; multicomponent group education 
and individual breastfeeding counselling and telephone 
follow-up [8]; both individual and group based; and hav-
ing ≥ three sessions [18]. In addition, peer counselling has 
been found as the most promising strategy associated 
with higher rates of EBF [19].

An Internet-based mobile health information platform, 
benefiting from its information sharing and diversity of 
intervention forms, provides a good channel for imple-
menting health education and health guidance [20]. It is 
also conducive to carrying out personalized breastfeed-
ing health education, improving maternal breastfeeding 
knowledge and skills, improving breastfeeding attitudes, 
reducing the rate of weaning during infancy, and increas-
ing the rate of long-term EBF [21, 22]. But at present, 
Internet-based breastfeeding interventions employing 
e-technologies should consider improving interactions 
with mothers and personalizing the content of the pro-
posed interventions [23].

Therefore, it is necessary to construct a multifaceted, 
multifactorial, and multi-environmental breastfeed-
ing promotion strategy to help pregnant women and 
their families learn breastfeeding knowledge and skills. 

According to the society ecosystems theory (SET) pro-
posed by Zastrow [24], the author regarded the indi-
vidual as a subject who develops and adapts through the 
interaction with various factors of the environment, and 
he classified the social-ecological system of the individ-
ual into three levels: micro, mezzo and macro systems. 
Micro system refers to an individual, which entails bio-
logical, psychological, and social systems of pregnant 
women in this study. Mezzo system refers to any small 
group, including family, work groups and other social 
groups. For example, hospitals, communities and families 
are important places for women throughout pregnancy, 
delivery and the postpartum period. Macro system refers 
to a system larger than a small group, which focuses on 
the social, political, and economic conditions and policies 
that affect people’s overall access to resources and qual-
ity of life. In the current study, this refers to the policies, 
institutions and culture as they relate to breastfeeding. 
These three systems are interrelated, mutually restric-
tive and influential, and all exist in the social environ-
ment. From the micro, mezzo and macro levels, efforts 
should be made to construct the ecological environment 
of breastfeeding recognition in society. The theory model 
applicable to breastfeeding is shown in Fig. 1.

Therefore, it is necessary to optimize the existing 
breastfeeding promotion intervention program and 
construct a breastfeeding promotion intervention pro-
gram to correct the public’s perception of breastfeed-
ing, increase breastfeeding self-efficacy and improve 
breastfeeding behavior, thus increasing the EBF rate and 
improving maternal and infant outcomes. The current 
study addresses to the need for an effective breastfeeding 

Fig. 1 Diagram of society ecosystems theory model applied 
to breastfeeding
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promotion intervention program that is Internet-based 
and that addresses the three major barriers of the micro, 
mezzo and macro systems regarding breastfeeding 
behavior.

Methods
Aim
This study aims to compare the effect of a breastfeed-
ing promotion intervention model based on the SET 
versus a usual prenatal and postnatal care program on 
the EBF rate at 6 months and breastfeeding duration; on 
improving maternal breastfeeding attitudes, knowledge, 
and self-efficacy; and on improving maternal and infant 
health.

Study design and setting
The study is a single-blind, parallel design, randomized 
controlled trial with an intervention group (IG) and a 
control group (CG) allocated with a 1:1 randomization 
ratio that compares the effect of the breastfeeding pro-
motion intervention model based on the SET, which is 
an IG, with a usual prenatal and postnatal care group, 
which is a CG (Fig.  2). This research will be conducted 
from August 2023 to April 2024 in Wuhan, China. Preg-
nant women will be recruited from August to October 
2023 by convenience sampling at the Department of 
Obstetrics of Hubei Province Maternal and Child Health 
Hospital. The study protocol in compliance with the Dec-
laration of Helsinki was approved by the Ethics Commit-
tee of Medical Research Committee of Medical College 
of Wuhan University (WHU-LFMD-IRB2023050) and 
the Hubei Province Maternal and Child Health Hospital 
(2023IEC070). It has registered in the Chinese Clinical 
Trial Registry at www. chictr. org. cn (registration number: 
ChiCTR2300075795).

Eligibility criteria
Women who are aged 18 to 36 years, 28 to 35 weeks of 
gestation, singleton pregnancy, with basic literacy skills 
and no barriers to communication and able to use a 
smartphone will be recruited. Participation will be volun-
tary and informed consent will be obtained; participants 
can withdraw from the study at any time with no preju-
dice. Women with serious contraindications to breast-
feeding, such as acute infectious diseases, infection with 
acquired immune deficiency syndrome, syphilis, mam-
mary gland insufficiency, breast surgeries such as mas-
topexy; or serious mental illness are excluded.

Sample size
The current EBF rate for infants under 6 months of age 
in China is 34.1% [3]. After the intervention, the rate 
is expected to increase to 60%, which was required by 

the National Nutrition Plan (2017–2030) [5]. Sample 
size was calculated for EBR in 6 months for a two-sided 
hypothesis test with a power of 90% and a significance 
level of 0.05. Therefore, according to the following for-
mula, the study requires a minimum sample size of 76 
(each group). Considering a 20% lost follow-up rate and 
20% withdrawal rate because of failure to participate in 
the full intervention due to prematurity, a total of 218 
participants will be needed for the study.

Randomization
All patients who consent to participate and who fulfill 
the inclusion criteria will be randomized. Eligible par-
ticipants will be randomly assigned to the IG and the CG 
based on a table of random numbers (https:// www. seale 
denve lope. com/). Results of random allocation will be 
placed in an opaque envelope.

Blinding
Allocation details will be placed in opaque and sealed 
envelopes by a study coordinator and concealed from 
recruiters, data collectors and the group allocator. After 
recruitment and baseline data collection, the other study 
coordinator will open the envelopes and allocated par-
ticipants. Due to the nature of the intervention, inter-
vention conductors and participants will not be blinded 
to group allocation. The data collector will be masked to 
group allocation during data collection and the statisti-
cian will also be masked during data analyses.

Interventions
Control group
Participants in the CG will receive usual prenatal and 
postnatal care. At the same time, they will be contacted 
by the researchers upon initial enrollment in the study 
but receive no further guidance and interventions.

Intervention group
The intervention of this study was constructed based on a 
literature review, qualitative interviews and group discus-
sion. And the feasibility and importance of the interven-
tion program were verified through two rounds of expert 
consensus based on the Delphi method [25].

Participants in the IG will be offered the breastfeed-
ing promotion intervention model based on the SET. 
According to the SET, the intervention is designed in 
three parts: macro system, mezzo system and micro sys-
tem. (1) Macro system: It mainly refers to the policies, 
institutions and culture that affect breastfeeding. This 

n1 = n2 =
[uα

√
2P(1− P)+ uβ

√
P1(1− P1)+ P2(1− P2)]

2

(P1− P2)2

http://www.chictr.org.cn
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study can create a favorable breastfeeding atmosphere 
through activities such as introducing breastfeeding and 
childbirth-related policies and actively publicizing and 
reporting beneficial experiences of breastfeeding promo-
tion. (2) Mezzo system: It refers to a small group of peo-
ple including pregnant women. Hospitals, communities 
and families are important places for women through-
out pregnancy, delivery and the postpartum period. 

This study will optimize the breastfeeding promotion 
intervention of hospital-community-family to achieve 
information sharing and joint management. Relying on 
the online WeChat mini program, it will be extended to 
offline services. (3) Micro system: Maternal individu-
als, as subjects, are the core of the social ecosystem. 
This study will provide social support to maternal indi-
viduals to reduce the incidence of depression and anxiety, 

Fig. 2 Research flow chart. IIFAS Iowa Infant Feeding Attitude Scale, BKQ Breastfeeding Knowledge Questionnaire, BSES-SF Breastfeeding 
Self‑efficacy Seale Short Form, EPDS Edinburgh Postnatal Depression Scale, SSRS Social Support Rating Scale, PAQ Pregnancy‑Related Anxiety 
Questionnaire, PSAS-CN Postpartum Specific Anxiety Scale‑Chinese Version
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improve the rate of breastfeeding, and promote maternal 
and child health. Details of the intervention are shown in 
Tables 1 and 2.

Intervention personnel training
Prior to the start of the study, the intervention imple-
menters will undergo uniform training and assessment. 
Criteria for inclusion of intervention implementers 

include healthcare personnel with (1) intermediate or 
higher job title, (2) working in obstetrics and gynecol-
ogy for ≥ 5 years, and (3) basic knowledge of breastfeed-
ing nursing guidance. Training content and methods: (1) 
lectures on breastfeeding-related theories and skills; (2) 
self-study and online learning: theoretical knowledge and 
related materials, such as the Global strategy for infant 
and young child feeding [1], Guide to infant feeding and 

Table 1 Breastfeeding promotion intervention model based on the Society Ecosystems Theory

Time Content

Macro system First week after recruitment Introduction to policies: Collect breastfeeding policy documents in China and pre‑
sent them to pregnant women and co‑parents via online images and text, such 
as the Global Strategy for Infant and Young Child Feeding, 10 Measures to Promote 
Successful Breastfeeding (2018), Action Plan for Breastfeeding Promotion (2021–2025), 
Breastfeeding Guidelines for Infants up to the Age of 6 Months, National Nutrition Pro‑
gram (2017–2030), International Code of Marketing of Breast‑milk Substitutes, Chinese 
national and local maternity leave policies.

First week after recruitment  Breastfeeding support facilities: Pregnant women and those responsible for infant 
care are introduced to local breastfeeding support facilities, such as mother and baby 
rooms, Baby Friendly Communities and Hospitals.

Recruitment to one month postpartum  To create a good breastfeeding atmosphere: Actively publicize and report 
the beneficial experience of breastfeeding through an interactive forum in the Ai You 
Wei WeChat mini‑program; encourage pregnant women and mothers with breast‑
feeding experience to join the forums and share their experiences and feelings.

Mezzo sys‑
tem (Family)

First week after recruitment Join WeChat mini-program: Invitation to pregnant women and co‑parents to join 
the online platform “Ai You Wei”.

First and second week after recruitment  Breastfeeding lecture combined with theories and skills: Introduce the breast‑
feeding theory and skills course to pregnant women and co‑parents through a com‑
bination of online and offline formats. Details of breastfeeding lecture are shown 
in Table 2.

First and second week after recruitment Course evaluation: A combination of theory and skills courses to improve breast‑
feeding knowledge and skills. An online questionnaire at the end of each course 
assesses the learning of pregnant women and co‑parents and provides additional 
guidance.

Mezzo sys‑
tem (Hospital)

Recruitment to one month postpartum  WeChat group peer support: Establish a WeChat group jointly managed by obste‑
tricians and gynecologists, obstetric nurses, midwives, breastfeeding counselors, 
and community breastfeeding professionals, and invite pregnant women and those 
responsible for infant care to join the group chat to obtain consultation after recruit‑
ment.

Within 48 h after delivery  Postnatal hands-on instruction: Instruct mothers and infant caregivers in obstet‑
rics wards to experience on‑site breastfeeding together; insist on early contact, early 
suckling, and early initiation of breastfeeding; provide instruction on feeding‑related 
skills during hospitalization, including correct feeding positions, milking techniques, 
and so on.

Mezzo 
system (Com‑
munity)

Seven days, twoweeks and 1‑month postpar‑
tum

 Home visits: Researcher and community members conduct postpartum home visits 
to mothers to provide guidance and education to mothers and those responsible 
for the upbringing of infants on breastfeeding, diet, exercise, and rest for new moth‑
ers, and to improve mothers’ breastfeeding knowledge and skills.

Delivery to one month postpartum  Group counseling: Provide online group counseling (four sessions) to encourage 
peer‑to‑peer communication. Mothers’ meetings are organized with the participa‑
tion of obstetricians and gynecologists, obstetric nurses and researchers, and group 
discussions are held for mothers and co‑parents, who are encouraged to speak 
out about their inner feelings during breastfeeding.

Delivery to one month postpartum Breastfeeding experience sharing: Mothers with breastfeeding experience are 
invited to share the beneficial experience of breastfeeding online every week (four 
sessions).

Micro system Recruitment to one month postpartum Individual counseling: One‑on‑one personalized education or guidance through‑
out the intervention through home visits, phone calls, and online communication 
for ongoing breastfeeding.
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nutrition [26], and Breastfeeding guidelines for infants 
within 6 months of age [27]. (3) simulation scenario: 
hands-on breastfeeding instruction. Assessment meth-
ods: (1) self-assessment: evaluation using the breastfeed-
ing knowledge questionnaire (BKQ); (2) peer assessment: 
test questions on knowledge of breastfeeding theories 
and skills; (3) simulation method: simulated lectures and 
hands-on instruction on breastfeeding.

Data collection
Basic information questionnaire
A researcher-designed questionnaire of socio-demo-
graphic information will be used to collect basic infor-
mation about participants, including gestational age, 
number of pregnancies, parity, education level, family 
monthly income, employment status, length of maternity 
leave, co-parenting members, conception mode at base-
line; and delivery mode, weeks of delivery, time of breast-
feeding initiation, separation of mother and infant, and 
presence of comorbidities at 1 month postpartum.

Primary outcome
Breastfeeding rate is the primary outcome in this study. 
The infant feeding patterns are collected at 1-, 4- and 
6-months postpartum. The breastfeeding rate and 
EBF rate at 1-, 4-, and 6-months postpartum are also 
calculated.

Secondary outcomes
Maternal and  neonatal morbidity outcomes Maternal 
adverse lactation events include depressed nipples, breast 
milk stasis, acute mastitis, cracked nipples, breast swell-
ing, breast eczema, and nipple trauma. The health sta-
tus of infants will be investigated at 1-, 4- and 6-months 
postpartum by asking the mothers and their co-parents 
whether infants suffer from any conditions (eczema, ane-
mia, diarrhea, and pneumonia). The height and weight of 
the infant at birth, 1 month, 4 months, and 6 months will 
also be investigated by questioning the mothers and co-
parents.

Table 2 Schedule of prenatal breastfeeding lectures including theories and skills

1. Format: online Tencent meeting; duration: 1 h per theory session and 40 min per skill session

2. The four sessions will be completed before the delivery, and the specific time of each class will be adjusted according to the availability of the participants and their 
families

3. Participants can invite at least one family member to attend each lecture

4.Lectures will be offered in small groups of five to ten participants per session

Content

Theory Session 1 1. How is breast milk produced?
2. What factors affect the secretion of breast milk?
3. What are the ingredients in breast milk?
4. What are the characteristics of human milk?
5. What are the benefits of breastfeeding?
6. What do I need to prepare for breastfeeding?
7. How do I breastfeed?
8. How to tell if your baby is full?

Theory Session 2 1. How to prevent and manage common lactation problems?
2. How do mothers with flat or inverted nipples breastfeed?
3. How do mothers with sore or cracked nipples breastfeed?
4. How can breast swelling be prevented and relieved?
5. How do mothers breastfeed when they suffer from infectious/contagious diseases?
6. How should infants and young children be fed under special circumstances?
7. What should mothers eat in lactation period?

Skill Session 1 1. What are the common breastfeeding positions?
2. What are the best positions for babies to latch on to the breast and suckle?
4. What are the ways to promote milk secretion?
5. What are the ways to promote milk reflex?
6. How do I perform breast massage?
7. How do I perform hand milking?

Skill Session 2 1. how do I use a breast pump?
2. How do I store and warm breastmilk?
3. How do I breastfeed after work?
4. How do I wean properly?
5. Additional feeding knowledge of interest to pregnant mothers.
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Iowa infant feeding attitude scale (IIFAS) The IIFAS will 
be used to assess maternal feeding attitude. This scale 
includes 17 items developed by Mora and colleagues [28]. 
The items incorporate a five-point Likert scale with cat-
egories of “strongly disagree” (1), “disagree” (2), “being 
neutral” (3), “agree” (4), and “strongly agree” (5). Nine 
items (numbers 1, 2, 4, 6, 8, 10, 11, 14 ,17) are reverse-
scored while others are positively scored. The total final 
score ranges from 17 (showing negative breastfeeding 
attitude) to 85 (indicating positive breastfeeding attitude). 
The original scale showed good reliability with Cronbach’s 
ranging from 0.68 to 0.86 and good validity [28]. In the 
current study, a Chinese version of the IIFAS is used and 
indicates moderate reliability with Cronbach’s α ranging 
from 0.589 to 0.685 and good validity with 0.996 [29].

Breastfeeding knowledge questionnaire (BKQ) The BKQ 
is used to assess breastfeeding knowledge of maternal 
women. The questionnaire includes 18 items and was 
modified based on previous literature [30] by Ouyang 
et  al. [31]. It is a closed-ended questionnaire with true 
or false responses and had good internal reliability with 
Cronbach’s α = 0.93 [31]. The common use in previous 
studies [31, 32] was calculating the percentages of true or 
false of each item. In this study, the researchers imply true 
as “1”and false as “0” and will then calculate the total score 
of the 18 items of each participant.

Breastfeeding self‑efficacy Seale Short Form 
(BSES‑SF) Breastfeeding self-efficacy refers to the 
degree of confidence of mothers in their ability to breast-
feed their infants. Breastfeeding Self-efficacy Scale (BSES) 
was developed by Dennis and Faux [33] in 1999 and was 
simplified in 2003 [34]. It was translated into Chinese by 
Liu et al. [35]. The Chinese version of the BSES-SF con-
sists of 14 items with Cronbach’s α = 0.927. The scores’ 
range is 14 to 70 on a five-point Likert scale, with a score 
of 1 to 5 representing a range from “not at all” to “very 
confident”, with higher breastfeeding self-efficacy being 
associated with higher scores. The scale is divided into 
two dimensions: the skills dimension consists of nine 
items that measure the level of confidence in breastfeed-
ing skills, and the personal internal reflection dimension 
of five items that measure attitudes and beliefs about 
breastfeeding.

Edinburgh postnatal depression scale (EPDS) The EPDS 
is mainly used to assess the degree of postpartum depres-
sion. It was developed by Cox et al. [36], and translated 
into Chinese by Lee et al. [37] with a Cronbach’s α coef-
ficient of 0.89, which showed good reliability and valid-
ity. In 2007, Guo et  al. [38] translated and revised the 
scale according to the language habits of Chinese with a 

Cronbach’s α coefficient of 0.76 and the cut-off value of 
9.5 [39]. It consists of 10 items, including mood, anxiety, 
fear, pleasure, self-blame, insomnia, coping ability, sad-
ness, crying and self-harm. Each item has 4 points, and 
the total score is 30 points, with higher scores indicating 
more severe depression. In this study, postpartum depres-
sion was considered having a total score of ≥ 10 [40].

Social Support Rating Scale (SSRS) The SSRS in a 
Chinses version was first developed by Xiao [41]. The 
scale included 10 items in three dimensions: objective 
support, subjective support and utilization of social sup-
port. The scores of items 1–4 and 8–10 are 1–4 points 
each. In item 5, the total score is scored with five options 
(A-E), ranging from “none “(1) to “full social support” (4). 
If the answer “none” in items 6 and 7 is scored for 0 points, 
and then the answer “other sources” is scored according to 
the number of sources. The scores of 35 and 45 are used 
as cut-off values to divide them into relatively low, general 
and relatively high social support. The Cronbach’s α coef-
ficient ranged from 0.825 to 0.896, indicating good reli-
ability of the scale [42].

Pregnancy‑related anxiety questionnaire (PAQ) The 
PAQ was developed by Chinese scholars Xiao Limin et al. 
[43] according to the characteristics of pregnant women 
in China, and is a self-assessment scale with 13 items 
using a 4-point scale ranging from 1 to 4. The Cronbach’s 
α coefficient and re-test reliability of the scale are 0.81 
and 0.79, respectively. It focuses on three dimensions of 
worrying about the self (items 1–6), worrying about the 
health of the fetus (items 7–10, 13) and worrying about 
childbirth. The PAQ has no defined cut-off value while 
Zhang et al. [44] used the overall score of 75th percentile 
(P75) as the cut-off value for the presence or absence of 
pregnancy-related anxiety, i.e., 24 indicating the presence 
of pregnancy-related anxiety, otherwise it was none.

Postpartum specific anxiety scale‑chinese version 
(PSAS‑CN) The Postpartum Specific Anxiety Scale 
(PSAS) was introduced in Turkey in 2016 by Assistant 
Professor Victoria Fallon [45]. The Chinese version was 
translated and revised by Xu et al. [46]. The scale consists 
of 50 items and contains four dimensions: (1) maternal 
competence and attachment anxiety; (2) infant health 
and safety; (3) infant care anxiety; and (4) mother’s psy-
chosocial adjustment. The scale is a 4-point scale, with 
scores from 1 to 4 indicating “not at all,“ “occasionally,“ 
“often,“ " usually,“ and “always”. The higher the score, the 
more severe the symptoms of postpartum-specific anxi-
ety. The scale has good reliability and according to Fallon 
et al. [45], and a score of 112 and above indicates a clinical 
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level of anxiety. The Cronbach’s α coefficient for this scale 
is 0.95 [47].

Training and certification plans
Details of the data collection procedures are shown in 
Fig. 2. Collection will be completed by the same data col-
lector, who will be trained on the study requirements, 
understanding of each questionnaire item, counseling 
for adherence and the eliciting of information from study 
participants in a uniform reproducible manner. The data 
collector will also be taught how to code each question-
naire item and how to enter data forms in the Excel 
spreadsheet. Each of the data collection forms and the 
nature of the required information will be discussed in 
detail on an item-by-item basis during a training session.

Participant withdrawal
Participants may withdraw from the study for any reason 
at any time. The investigator may also eliminate partici-
pants from the study in order to protect their safety and/
or if they are unwilling or unable to comply with required 
study procedures after consultation with the researchers.

Data management
In the study, data will be entered electronically in an 
Excel file. Participant files will be stored in numerical 
order and stored in a secure and accessible place and 
manner. Participant files will be maintained in storage for 
a period of 3 years and uploaded to a web-based public 
database (ResMan research manager http:// www. medre 
sman. org. cn/ pub/ cn/ proj/ guide. aspx) upon completion 
of the study. The option to choose a value from a list of 
valid codes and a description of what each code means 
will be available where applicable.

Statistical analysis
Statistical analysis will be completed using SPSS (ver-
sion 24.0). In order to compare the difference at baseline 
between the two groups, the two-sample t-test will be 
used for continuous variables and the χ2 test for classified 
data. Analyses of differences between two groups regard-
ing maternal and neonatal morbidity outcomes, IIFAS, 
BKQ, BSES-SF, PAQ, PSAS-CN, EPDS and SSRS are eval-
uated in the same manner. In addition, one-way ANOVA 
analysis and two-sample t-test will be used to explore the 
influencing factors of the EBF rate. The data from the 
IIFAS, BKQ, BSES-SF, PAQ, PSAS-CN, EPDS and SSRS 
of the two groups at different time points (T0, T1, T2 and 
T3) will be tested using repeated measurement Analysis 
of Variance (ANOVA). For variables that have an inter-
action effect in repeated measurement ANOVA, a simple 
effect analysis will be carried out to further explore the 
effects of each factor. Cohen’s d will be reported to check 

the effect size. Cohen’s d will be used to evaluate the mag-
nitude of difference between the two groups. According 
to the standard established by Cohen, the large, medium 
and small of the effect of d was divided into 0.8, 0.5, 
and 0.2 [48]. The randomized trial will use the statisti-
cal analysis “per protocol”. The significance level is set to 
less than 0.05 (double-tailed). P-values will be reported 
to four decimal places p-values and those less than 0.001 
will be reported as p < 0.001.

Discussion
This randomized controlled trial will evaluate the 
relative effects of a SET-based breastfeeding promo-
tion program on the EBF rate and maternal and infant 
health. It is hoped that the study can provide an effec-
tive approach for mothers and families to gain breast-
feeding knowledge and acquire breastfeeding skills and 
solve breastfeeding difficulties, thus improving mater-
nal breastfeeding attitude, knowledge and self-efficacy, 
increasing the rate of EBF, helping families to reduce 
childcare costs and promoting maternal and child 
health.

The theoretical advantage of this study is the usage of 
SET, which emphasizes the role of macro, mezzo and 
micro system factors and interactions between the indi-
vidual and the environment in influencing individual 
behavior [24]. The research based on SET was conducted 
earlier in foreign countries. McLeroy et  al. [49] applied 
SET to the field of health promotion and found that in 
order to promote the health of groups, it is necessary to 
consider the individual, community and social factors at 
the same time, which not only contains individual factors 
of health education activities, but also includes commu-
nity social support, the development of policies, chang-
ing the environment and other aspects of the nursing 
strategy. The SET was widely used in the fields of obe-
sity management [50, 51], improvement of psychological 
problems [52], diabetes [53] and breast cancer prevention 
[54], etc., which provides evidence for the application 
of SET to health promotion. In China, SET was mainly 
used in social work [55], such as mental health educa-
tion of adolescents [56], school bullying [57], etc., but 
started late and developed slowly in the health promo-
tion field. In 2003, Chen et al. [58] proposed to deal with 
health crises using ecological thinking for the first time. 
In recent years, Chinese researchers have applied the 
theory to the field of nursing, and confirmed the feasible 
of using SET in breast and cervical cancer [59], family 
management of children with leukemia [60] and diabetes 
[61], and caregivers of children with hearing impairment 
[62]. Cato et  al. [63], who first applied SET to the field 
of breastfeeding, conducted a qualitative study based on 
SET to explore the attitudes of mothers-to-be towards 

http://www.medresman.org.cn/pub/cn/proj/guide.aspx
http://www.medresman.org.cn/pub/cn/proj/guide.aspx
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breastfeeding, and found that women described breast-
feeding as a balancing act between societal norms and 
their personal desires. In addition, the influence towards 
breastfeeding attitudes included experiences of friends 
and family members, acquiring knowledge about breast-
feeding, healthcare professionals and perceived pressures 
from society towards breastfeeding [63]. Therefore, there 
is evidence to use SET as a theoretical model to develop 
interventions to address the influences of systems and 
promote breastfeeding behaviors.

The methodological strength of this study is that litera-
ture review and qualitative interviews were used during 
the intervention design of this study to synthesize the 
experience of previous studies and the actual needs of 
pregnant women to better support them. This interven-
tion program went through two rounds of expert con-
sensus based on the Delphi method [25], and a total of 
12 experts from one university and seven hospitals com-
pleted the questionnaire based on the experts’ consensus 
to assess the importance and rationality of this inter-
vention program. The strengths of the intervention are 
the addition of appropriate sessions based on the actual 
needs of the participants and the provision of individual-
ized counseling and guidance. Blixt et al. [64] highlighted 
the importance of professionals providing evidence-
based breastfeeding support in an individualized man-
ner, which may enhance the positive nature of women’s 
breastfeeding experience.

However, this study will be conducted in only one 
baby-friendly hospital in a large city in central China, 
and a multicenter trial cannot be conducted. This might 
influence the generalizability of the research findings to 
other regions. Furthermore, due to the social desirability, 
women who are interested in or willing to breastfeed will 
participate well in this study, which may result in some 
biases.

Considering the large disparity in EBF rates between 
China and the WHO’ recommendations, such a study is 
needed in order to provide pregnant women with relia-
ble breastfeeding support from the policy system, family, 
hospital, community and individual levels and provide a 
reference for countries around the world. This study syn-
thesizes resources at all stages of a woman’s breastfeeding 
journey to support breastfeeding promotion and pro-
vides a new perspective for adding breastfeeding inter-
ventions to prenatal and postnatal care for hospital and 
community healthcare providers.

Abbreviations
ANOVA  Analysis of variance
BFHI  Baby‑friendly Hospital Initiative
BKQ  Breastfeeding Knowledge Questionnaire

BSES‑SF  Breastfeeding Self‑efficacy Seale Short Form
CG  Control group
CHCs  Community health centers
EBF  Exclusive breastfeeding
EPDS  Edinburgh Postnatal Depression Scale
IG  Intervention group
IIFAS  Iowa Infant Feeding Attitude Scale
PAQ  Pregnancy‑Related Anxiety Questionnaire
PSAS‑CN  Postpartum Specific Anxiety Scale‑Chinese Version
SET  Society ecosystems theory
SSRS  Social Support Rating Scale
UNICEF  United Nations International Children’s Emergency Fund
WHO  World Health Organization

Acknowledgements
Many thanks to the 12 experts who completed the expert consensus 
questionnaire for this study, which greatly assisted in the development and 
modification of the intervention.

Author contributions
The include JZ who conceptualized and designed the study and drafted the 
initial manuscript; YQOY and HJC contributed to the grant application and 
conceptualized and designed the study; In addition, JZ, YQOY, JYG, SYW, XW, 
YBZC, SRR and HJC provided additional guidance, review, and/or drafted 
subsequent manuscript iterations. All authors will read and approve the final 
manuscript.

Funding
This research is supported by the Humanities and Social Science Fund of Min‑
istry of Education (Project No. 22YJAZH085) of the author Yan‑Qiong Ouyang.

Availability of data and materials
Data will be uploaded to the web‑based public database (ResMan research 
manager http:// www. medre sman. org. cn/ pub/ cn/ proj/ guide. aspx) after com‑
pletion of the study. The datasets will be available from the corresponding 
author on reasonable request.

Declarations

Ethics approval and consent to participate
Ethics approval including consent to participate procedures was approved by 
the Ethics Committee of Medical Research Committee of Medical College of 
Wuhan University (WHU‑LFMD‑IRB2023050) and the Hubei Province Maternal 
and Child Health Hospital (2023IEC070). The study has been registered in 
the Chinese Clinical Trial Registry at www. chictr. org. cn (registration number: 
ChiCTR2300075795).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 School of Nursing, Wuhan University, 115 Donghu Road, Wuchang District, 
Wuhan 430071, China. 2 Project HOPE, Washington, DC, USA. 3 Department 
of Gynaecology and Obstetrics, Zhongnan Hospital of Wuhan University, 169 
Donghu Road, Wuchang District, Wuhan 430071, China. 

Received: 15 November 2023   Accepted: 23 November 2023

References
 1. World Health Organization & United Nations International Children’s 

Emergency Fund. Global strategy for infant and young child feeding. 
2003.  https:// www. who. int/ publi catio ns/i/ item/ 92415 62218.

http://www.medresman.org.cn/pub/cn/proj/guide.aspx
http://www.chictr.org.cn
https://www.who.int/publications/i/item/9241562218


Page 11 of 12Ouyang et al. Reproductive Health          (2023) 20:182  

 2. World Health Organization. Babies and mothers worldwide failed by 
lack of investment in breastfeeding. 2017. https:// www. who. int/ news/ 
item/ 01‑ 08‑ 2017‑ babies‑ and‑ mothe rs‑ world wide‑ failed‑ by‑ lack‑ of‑ inves 
tment‑ in‑ breas tfeed ing.

 3. World Health Organization & United Nations International Children’s 
Emergency Fund. Global breastfeeding scorecard. 2022.  https:// www. 
globa lbrea stfee dingc ollec tive. org/ global‑ breas tfeed ing‑ score card.  
Accessed 24 Apr.

 4. China’s State Council, Outlines for children’s development in China 
(2021–2030). 2021. http:// www. gov. cn/ zheng ce/ conte nt/ 2021‑ 09/ 27/ 
conte nt_ 56394 12. htm.

 5. China’s State Council. National nutrition plan (2017–2030)). 2017. http:// 
www. gov. cn/ zheng ce/ conte nt/ 2017‑ 07/ 13/ conte nt_ 52101 34. htm.

 6. National Health Commission of the People. ‘s Republic of China. Govern‑
ment action plan promotes breastfeeding. 2021. http:// www. gov. cn/ 
xinwen/ 2021‑ 11/ 25/ conte nt_ 56534 14. htm.

 7. Chipojola R, Khwepeya M, Gondwe KW, Rias YA, Huda MH. The influence 
of breastfeeding promotion programs on exclusive breastfeeding rates 
in Sub‑Saharan Africa: a systematic review and meta‑analysis. J Hum Lact. 
2022;38(3):466–76. https:// doi. org/ 10. 1177/ 08903 34422 10976 89.

 8. Sinha B, Chowdhury R, Sankar MJ, Martines J, Taneja S, Mazumder S, et al. 
Interventions to improve breastfeeding outcomes: a systematic review 
and meta‑analysis. Acta Paediatr. 2015;104(467):114–34. https:// doi. org/ 
10. 1111/ apa. 13127.

 9. Pérez‑Escamilla R, Martinez JL, Segura‑Pérez S. Impact of the Baby‑
Friendly Hospital Initiative on breastfeeding and child health outcomes: a 
systematic review. Matern Child Nutr. 2016;12(3):402–17. https:// doi. org/ 
10. 1111/ mcn. 12294.

 10. Kim SK, Park S, Oh J, Kim J, Ahn S. Interventions promoting exclusive 
breastfeeding up to six months after birth: a systematic review and 
meta‑analysis of randomized controlled trials. Int J Nurs Stud. 2018;80:94–
105.https:// doi. org/ 10. 1016/j. ijnur stu. 2018. 01. 004

 11. China’s State Council. Guiding opinions of the state council on the devel‑
opment of urban community health services. 2006. http:// www. nhc. gov. 
cn/ bgt/ pw106 04/ 200606/ 4e4cda565b4a452db1bb7a39aa192234.shtml.

 12. Zou JJ, Jiang XM, Liu GQ, Wu JL, Zheng QX. Effect of community support 
model on exclusive breastfeeding rate: a meta‑analysis. Chin Evidence‑
Based Nurs. 2022;05:575–82 Original in Chinese.

 13. Brown A, Davies R. Fathers’ experiences of supporting breastfeeding: chal‑
lenges for breastfeeding promotion and education. Matern Child Nutr. 
2014;10(4):510–26. https:// doi. org/ 10. 1111/ mcn. 1212.

 14. Yazgan H, Yazgan Z, Keleş E, Gebeşçe A. The effect of family members 
on breastfeeding practices among Turkish mothers. Breastfeed Med. 
2013;8:232. https:// doi. org/ 10. 1089/ bfm. 2012. 0094.

 15. Ke J, Ouyang YQ, Redding SR. Family‑centered breastfeeding education 
to promote primiparas’ exclusive breastfeeding in China. J Hum Lact. 
2018;34(2):365–78. https:// doi. org/ 10. 1177/ 08903 34417 737293.

 16. Zhao ZH, Huang YY, Qiao J, Huang WP, Redding SR, Wang R, et al. Co‑
parenting impact on breastfeeding: systematic review and meta‑analysis. 
Breastfeed Med. 2023;18(6):431–48. https:// doi. org/ 10. 1089/ bfm. 2022. 
0237.

 17. Huda MH, Chipojola R, Lin YM, Lee GT, Shyu ML, Kuo SY. The Influence 
of breastfeeding educational interventions on breast engorgement and 
exclusive breastfeeding: a systematic review and meta‑analysis. J Hum 
Lact. 2022;38(1):156–70. https:// doi. org/ 10. 1177/ 08903 34421 10292 79.

 18. Wong MS, Mou H, Chien WT. Effectiveness of educational and supportive 
intervention for primiparous women on breastfeeding related outcomes 
and breastfeeding self‑efficacy: a systematic review and meta‑analysis. 
Int J Nurs Stud. 2021;117:103874. https:// doi. org/ 10. 1016/j. ijnur stu. 2021. 
103874.

 19. Buckland C, Hector D, Kolt GS, Fahey P, Arora A. Interventions to promote 
exclusive breastfeeding among young mothers: a systematic review and 
meta‑analysis. Int Breastfeed J. 2020;15(1):102. https:// doi. org/ 10. 1186/ 
s13006‑ 020‑ 00340‑6.

 20. Danbjørg DB, Wagner L, Kristensen BR, Clemensen J. Intervention 
among new parents followed up by an interview study exploring their 
experiences of telemedicine after early postnatal discharge. Midwifery. 
2015;31(6):574–81. https:// doi. org/ 10. 1016/j. midw. 2015. 02. 007.

 21. Du MC, Nie XF, Ouyang YQ. Effect of internet plus intervention model on 
breastfeeding outcomes: a meta‑analysis. Military Nurs. 2018;35(21):32–7.

 22. Seyyedi N, Rahmatnezhad L, Mesgarzadeh M, Khalkhali H, Seyyedi N, 
Rahimi B. Effectiveness of a smartphone‑based educational intervention 
to improve breastfeeding. Int Breastfeed J. 2021;16(1):70. https:// doi. org/ 
10. 1186/ s13006‑ 021‑ 00417‑w.

 23. Almohanna AA, Win KT, Meedya S. Effectiveness of Internet‑based elec‑
tronic technology interventions on breastfeeding outcomes: systematic 
review. J Med Internet Res. 2020;22(5):e17361. https:// doi. org/ 10. 2196/ 
17361.

 24. Zastrow EC, Kirst‑Ashman KK. Understanding human behavior and the 
social environment. London: Brooks Cole‑Thomson Learn; 1990.

 25. McPherson S, Reese C, Wendler MC. Methodology update: Delphi studies. 
Nurs Res. 2018;67(5):404–10. https:// doi. org/ 10. 1097/ NNR. 00000 00000 
000297.

 26. China Preventive Medicine Association. Society of Child Health. Guide 
to infant feeding and nutrition. Chin J Woman Child Health Res. 
2019;04:392–417.

 27. Expert Working Group on Revision of Dietary Guidelines for Maternal and 
Child Populations. Expert Committee on Revision of Dietary Guidelines, 
Chinese Nutrition Society. Breastfeeding guidelines for infants within 6 
months of age. J Clin Pediatr. 2016;04:287–91 Original in Chinese.

 28. Mora ADL, Russell DW, Dungy CI, Losch M, Dusdieker L. The Iowa infant 
feeding attitude scale: analysis of reliability and validity. J Appl Soc Psy‑
chol. 1999;29(11):2362–80.

 29. Dai HX, Liu Y. Reliability and validity analysis of the Chinese version of the 
Iowa infant feeding attitude scale. Chin Nurs Manage. 2013;13(3):42–5. 
Original in Chinese.

 30. Lawrence RA. Breastfeeding: a guide for the Medical Profession. 5th ed. 
Mosby; 1999.

 31. Ouyang YQ, Xu YX, Zhang Q. Survey on breastfeeding among Chinese 
female physicians and nurses. Nurs Health Sci. 2012;14(3):298–303. 
https:// doi. org/ 10. 1111/j. 1442‑ 2018. 2012. 00699.x.

 32. Su M, Ouyang YQ. Father’s role in breastfeeding promotion: Lessons 
from a quasi‑experimental trial in China. Breastfeed Med. 2016;11:144–9. 
https:// doi. org/ 10. 1089/ bfm. 2015. 0144.

 33. Dennis CL, Faux S. Development and psychometric testing of the Breast‑
feeding Self‑Efficacy Scale. Res Nurs Health. 1999;22(5):399–409.

 34. Dennis CL. The Breastfeeding Self‑Efficacy Scale: Psychometric assess‑
ment of the short form. J Obstet Gynecol Neonatal Nurs. 2003;32(6):734–
44. https:// doi. org/ 10. 1177/ 08842 17503 258459.

 35. Liu YJ, Wang M, Dong XF. Reliability and validity of Chinese version of 
the breastfeeding self‑efficacy Scale Short Form. Chin J Practical Nurs. 
2016;32(18):1361–4. Original in Chinese.

 36. Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression. 
development of the 10‑item Edinburgh postnatal depression scale. Br J 
Psychiatry. 1987;150:782–6. https:// doi. org/ 10. 1192/ bjp. 150.6. 782.

 37. Lee DT, Yip SK, Chiu HF, Leung TY, Chan KP, Chau IO, et al. Detecting post‑
natal depression in Chinese women. Validation of the Chinese version of 
the Edinburgh Postnatal Depression Scale. Br J Psychiatry. 1998;172:433–
7. https:// doi. org/ 10. 1192/ bjp. 172.5. 433.

 38. Guo XJ, Wang YQ, Chen J. Study on the efficacy of the Edinburgh post‑
natal depression scale in puerperas in Chengdu. Chin J Practical Nurs. 
2009;25(1):4–6. https:// doi. org/ 10. 3760/ cma.j. issn. 1672‑ 7088. 2009. 01. 002. 
Original in Chinese.

 39. Guo XJ, Wang YQ, Liu Y, Chen J, Pu XF. Study on the optimal critical value 
of the Edinburgh Postnatal Depression Scale in the screening of antena‑
tal depression. Chin J Nurs. 2009;09:808–10 Original in Chinese.

 40. Ding H, Chen L, Di XL. Expert consensus on guidelines for the preven‑
tion and treatment of postpartum depressive disorders (based on 
obstetricians and community physicians). Chin J Clin Obstet Gynecol. 
2014;06:572–6. https:// doi. org/ 10. 13390/j. issn. 1672‑ 1861. 2014. 06. 034. 
Original in Chinese.

 41. Xiao SY. Theoretical basis and research applications of the Social Sup‑
port Rating Scale (SSRS). J Clin Psychiatry. 1994;4(02):98–100. Original in 
Chinese.

 42. Liu JW, Li FY, Lian YL. Investigation of reliability and validity of the social 
support scale. J Xinjiang Med Univ. 2008;01:1–3 Original in Chinese.

 43. Xiao LM, Tao FB, Zhang JL, Hao JH, Xu SJ, Wang H, et al. Development and 
reliability evaluation of a pregnancy‑related anxiety questionnaire. Chin J 
Public Health. 2012;28(3):275–7. Original in Chinese.

https://www.who.int/news/item/01-08-2017-babies-and-mothers-worldwide-failed-by-lack-of-investment-in-breastfeeding
https://www.who.int/news/item/01-08-2017-babies-and-mothers-worldwide-failed-by-lack-of-investment-in-breastfeeding
https://www.who.int/news/item/01-08-2017-babies-and-mothers-worldwide-failed-by-lack-of-investment-in-breastfeeding
https://www.globalbreastfeedingcollective.org/global-breastfeeding-scorecard
https://www.globalbreastfeedingcollective.org/global-breastfeeding-scorecard
http://www.gov.cn/zhengce/content/2021-09/27/content_5639412.htm
http://www.gov.cn/zhengce/content/2021-09/27/content_5639412.htm
http://www.gov.cn/zhengce/content/2017-07/13/content_5210134.htm
http://www.gov.cn/zhengce/content/2017-07/13/content_5210134.htm
http://www.gov.cn/xinwen/2021-11/25/content_5653414.htm
http://www.gov.cn/xinwen/2021-11/25/content_5653414.htm
https://doi.org/10.1177/08903344221097689
https://doi.org/10.1111/apa.13127
https://doi.org/10.1111/apa.13127
https://doi.org/10.1111/mcn.12294
https://doi.org/10.1111/mcn.12294
https://doi.org/10.1016/j.ijnurstu.2018.01.004
http://www.nhc.gov.cn/bgt/pw10604/200606/4e4cda
http://www.nhc.gov.cn/bgt/pw10604/200606/4e4cda
https://doi.org/10.1111/mcn.1212
https://doi.org/10.1089/bfm.2012.0094
https://doi.org/10.1177/0890334417737293
https://doi.org/10.1089/bfm.2022.0237
https://doi.org/10.1089/bfm.2022.0237
https://doi.org/10.1177/08903344211029279
https://doi.org/10.1016/j.ijnurstu.2021.103874
https://doi.org/10.1016/j.ijnurstu.2021.103874
https://doi.org/10.1186/s13006-020-00340-6
https://doi.org/10.1186/s13006-020-00340-6
https://doi.org/10.1016/j.midw.2015.02.007
https://doi.org/10.1186/s13006-021-00417-w
https://doi.org/10.1186/s13006-021-00417-w
https://doi.org/10.2196/17361
https://doi.org/10.2196/17361
https://doi.org/10.1097/NNR.0000000000000297
https://doi.org/10.1097/NNR.0000000000000297
https://doi.org/10.1111/j.1442-2018.2012.00699.x
https://doi.org/10.1089/bfm.2015.0144
https://doi.org/10.1177/0884217503258459
https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1192/bjp.172.5.433
https://doi.org/10.3760/cma.j.issn.1672-7088.2009.01.002
https://doi.org/10.13390/j.issn.1672-1861.2014.06.034


Page 12 of 12Ouyang et al. Reproductive Health          (2023) 20:182 

•
 
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 •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

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

 44. Zhang JL, Hao JH, Tao FB, Wang H, Zhu P, Xu SJ, et al. Influencing factors 
of pregnancy‑related anxiety in first trimester of pregnancy. Chin J Public 
Health. 2011;08:969–71 Original in Chinese.

 45. Fallon V, Halford JCG, Bennett KM, Harrold JA. The Postpartum Spe‑
cific Anxiety Scale: development and preliminary validation. Arch 
Womens Ment Health. 2016;19(6):1079–90. https:// doi. org/ 10. 1007/ 
s00737‑ 016‑ 0658‑9.

 46. Xu JH, Zhou C, Yan PP, Liu XY. Revision and reliability and validity evalua‑
tion of the Chinese version of the Postpartum specific anxiety scale. Chin 
J Clin Psychol. 2021;29(03):554–8. https:// doi. org/ 10. 16128/j. cnki. 1005‑ 
3611. 2021. 03. 022. Original in Chinese.

 47. Zhang Y. Analysis of potential categories of postpartum‑specific anxiety 
and influencing factors. Shandong Univ. 2022. https:// doi. org/ 10. 27272/d. 
cnki. gshdu. 2022. 005985. Original in Chinese.

 48. Cohen J. Statistical power analysis for the behavioral sciences. 2nd ed. 
Lawrence Erlbaum Associates; 1988.

 49. McLeroy KR, Bibeau D, Steckler A, Glanz K. An ecological perspective on 
health promotion programs. Health Educ Q. 1988;15(4):351–77. https:// 
doi. org/ 10. 1177/ 10901 98188 01500 401.

 50. Hill B. Expanding our understanding and use of the ecological systems 
theory model for the prevention of maternal obesity: a new socioeco‑
logical framework. Obes Rev. 2021;22(3):e13147. https:// doi. org/ 10. 1111/ 
obr. 13147.

 51. Huberty JL, Balluff M, O’Dell M, Peterson K. From good ideas to actions: 
a model‑driven community collaborative to prevent childhood obesity. 
Prev Med. 2010;50(Suppl 1):S36–43. https:// doi. org/ 10. 1016/j. ypmed. 
2009. 08. 013.

 52. Campbell R, Dworkin E, Cabral G. An ecological model of the impact 
of sexual assault on women’s mental health. Trauma Violence Abuse. 
2009;10(3):225–46. https:// doi. org/ 10. 1177/ 15248 38009 334456.

 53. Soderlund PD. The social ecological model and physical activity interven‑
tions for hispanic women with type 2 diabetes: a review. J Transcult Nurs. 
2017;28(3):306–14. https:// doi. org/ 10. 1177/ 10436 59616 649671.

 54. Augustin A, Ralston PA, Young‑Clark I, Coccia CC. The breast‑cancer edu‑
cation and wellness (BE Well) intervention: congregants’ intended partici‑
pation, actual participation, and perceived health outcomes. Health Educ 
Behav. 2019;46(5):843–85. https:// doi. org/ 10. 1177/ 10901 98119 841114.

 55. Zhuo CQ. The development and prospect of ecological system theory 
in the field of social work. Jianghai Acad J. 2013;03(113):119 Original in 
Chinese.

 56. Yu GL, Li JL, Wang Q. Ecological systems theory and adolescents’ mental 
health education. Educational Res. 2018;03:110–7 Original in Chinese.

 57. Sun ZJ, Tian HQ, Hu XX. Analysis of influence factors of campus bullying 
in primary and secondary schools from perspective of ecosystem theory. 
Teach Adm. 2019;30:79–81 Original in Chinese.

 58. Chen LS, Chen XD. Settle the health crisis with the strategy of ecology. Int 
Med Health Guidance. 2003;21:21–3 Original in Chinese.

 59. Sun Y, Ma Y, Cao M, Hu Z, Lin W, Chen M, et al. Breast and cervical cancer 
screening adherence in Jiangsu, China: an ecological perspective. Front 
Public Health. 2022;10:967495. https:// doi. org/ 10. 3389/ fpubh. 2022. 
967495.

 60. Lin N, Jiang XP, Lei RB. Effects of ecological systems theory based family 
management intervention among parents of leukemia children. Chin 
Nurs Manage. 2019;07:1022–8 Original in Chinese.

 61. Zhang R, Jin RH, Huai PP. Effect of family management based on ecologi‑
cal systems theory on improving blood glucose and family management 
level of children with type 1 diabetes. Chin Nurs Res. 2021;11:2001–5 
Original in Chinese.

 62. Ma QQ, Liu YL, Zhu XD, Yan LC, Zhang YJ, Liu P, et al. Caring experience of 
caregivers of hearing‑impaired children based on the social ecological 
model: A qualitative study. J Nurs Sci. 2019;20:91–4 Original in Chinese.

 63. Cato K, Sylvén SM, Henriksson HW, Rubertsson C. Breastfeeding as a 
balancing act—pregnant Swedish women’s voices on breastfeeding. Int 
Breastfeed J. 2020;15(1):16. https:// doi. org/ 10. 1186/ s13006‑ 020‑ 00257‑0.

 64. Blixt I, Johansson M, Hildingsson I, Papoutsi Z, Rubertsson C. Women’s 
advice to healthcare professionals regarding breastfeeding: “offer sensi‑
tive individualized breastfeeding support”—an interview study. Int 
Breastfeed J. 2019;14:15. https:// doi. org/ 10. 1186/ s13006‑ 019‑ 0247‑4.

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

Yan-Qiong Ouyang is an International Board‑Certified Lactation 
Consultant (IBCLC L‑136003).

https://doi.org/10.1007/s00737-016-0658-9
https://doi.org/10.1007/s00737-016-0658-9
https://doi.org/10.16128/j.cnki.1005-3611.2021.03.022
https://doi.org/10.16128/j.cnki.1005-3611.2021.03.022
https://doi.org/10.27272/d.cnki.gshdu.2022.005985
https://doi.org/10.27272/d.cnki.gshdu.2022.005985
https://doi.org/10.1177/109019818801500401
https://doi.org/10.1177/109019818801500401
https://doi.org/10.1111/obr.13147
https://doi.org/10.1111/obr.13147
https://doi.org/10.1016/j.ypmed.2009.08.013
https://doi.org/10.1016/j.ypmed.2009.08.013
https://doi.org/10.1177/1524838009334456
https://doi.org/10.1177/1043659616649671
https://doi.org/10.1177/1090198119841114
https://doi.org/10.3389/fpubh.2022.967495
https://doi.org/10.3389/fpubh.2022.967495
https://doi.org/10.1186/s13006-020-00257-0
https://doi.org/10.1186/s13006-019-0247-4

	Effectiveness of a breastfeeding promotion intervention model based on Society ecosystems Theory for maternal women: a study protocol of randomized controlled trial
	Abstract 
	Background 
	Methodsdesign 
	Discussion 

	Background
	Methods
	Aim
	Study design and setting
	Eligibility criteria
	Sample size
	Randomization
	Blinding
	Interventions
	Control group
	Intervention group
	Intervention personnel training

	Data collection
	Basic information questionnaire
	Primary outcome
	Secondary outcomes
	Maternal and neonatal morbidity outcomes 
	Iowa infant feeding attitude scale (IIFAS) 
	Breastfeeding knowledge questionnaire (BKQ) 
	Breastfeeding self-efficacy Seale Short Form (BSES-SF) 
	Edinburgh postnatal depression scale (EPDS) 
	Social Support Rating Scale (SSRS) 
	Pregnancy-related anxiety questionnaire (PAQ) 
	Postpartum specific anxiety scale-chinese version (PSAS-CN) 

	Training and certification plans
	Participant withdrawal
	Data management

	Statistical analysis

	Discussion
	Acknowledgements
	References


