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Abstract: Objective: This study investigates the impact of Internet-based integrated care on breastfeeding outcomes 
and emotional well-being in primiparous women. Methods: We conducted a retrospective analysis of 154 primipa-
rous women admitted to Baoji People’s Hospital from July 2020 to September 2023. Participants were divided 
into an observation group (n = 58), which received internet-based integrated care, and a control group (n = 96), 
which received routine telephone follow-up. We compared breastfeeding outcomes, knowledge, self-efficacy, and 
infant physical development between the groups, and performed logistic regression to identify risk factors affecting 
breastfeeding. Results: Before the intervention, there were no significant differences in breastfeeding knowledge 
and self-efficacy scores between the groups (all P > 0.05). At 6 months postpartum, the observation group had a 
higher breastfeeding success rate and improved scores in breastfeeding knowledge and self-efficacy (all P < 0.05). 
Infants in the observation group exhibited better physical development compared to those in the control group (P < 
0.05). Logistic regression analysis identified age (P = 0.019), mode of delivery (P = 0.006), and nipple condition (P 
= 0.029) as independent risk factors for exclusive breastfeeding, while education level (P < 0.001), type of employ-
ment (P = 0.002), and daily sucking frequency (P = 0.005) were identified as independent protective factors. Conclu-
sions: The Internet-based integrated care model significantly enhances breastfeeding knowledge, self-efficacy, and 
exclusive breastfeeding rates among primiparous women, while also supporting better infant physical development.
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Introduction

Breastfeeding, the practice of feeding an infant 
with a mother’s own milk, is a traditional and 
highly effective method of ensuring healthy 
growth and development in infants and young 
children [1]. Breast milk is rich in immune sub-
stances and comprehensive nutritional compo-
nents that adapt to an infant’s age, meeting 
their growth needs [2]. It helps establish a 
healthy gut microbiome, enhances intestinal 
immunity, and reduces the incidence of aller-
gies [3]. Exclusive breastfeeding for 4-6 months 
is particularly effective in preventing allergies 
in infants [4], promoting the development of the 
nervous system and intelligence, and reducing 
the risk of obesity later in life [5]. Studies show 
that children who are exclusively breastfed for 

longer periods have healthier growth and a 
lower risk of obesity at age 4 [6, 7].

Breastfeeding also benefits maternal health by 
aiding in a quicker return to a non-pregnant 
state, shortening birth intervals, reducing post-
partum bleeding and obesity, and lowering the 
risk of urinary tract infections, osteoporosis, 
and breast and ovarian cancers [8]. Additiona- 
lly, breastfeeding fosters valuable mother-child 
bonding time, strengthens the emotional con-
nection, promotes a harmonious parent-child 
relationship, and reduces the incidence of post-
partum depression [9]. Despite these extensive 
benefits, the global breastfeeding rate remains 
suboptimal. For instance, the exclusive breast-
feeding rate at 6 months is 38.2% in Singapore 
[10], 39% at 4 months, and 18% at 6 months in 
Australia [11]. In China, the exclusive breast-
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feeding rate for infants under 6 months is 
29.2%, below the global average, with consid-
erable regional variation [12]. This highlights 
that breastfeeding challenges remain a signifi-
cant public health issue.

Internet-based integrated care is an innovative 
model that combines Internet technology with 
traditional care methods to provide personal-
ized, continuous care services [13]. This model 
employs various tools such as mobile text mes-
sages, short videos, WeChat public accounts 
and groups, remote monitoring systems, and 
online platforms to enhance the accessibility 
and convenience of breastfeeding support [14]. 
By integrating the strengths of both online and 
offline interventions, Internet-based integrated 
care offers comprehensive breastfeeding sup-
port to primiparous women from hospitalization 
through post-discharge. Grounded in self-effi-
cacy theory, this model allows nurses to pro-
vide education, technical guidance, and emo-
tional support, significantly boosting first-time 
mothers’ breastfeeding confidence and skills.

The novelty of this study lies in its pioneering 
application of Internet-based integrated care to 
support breastfeeding among first-time moth-
ers. By leveraging Internet technology, we de- 
liver systematic and continuous breastfeed- 
ing counseling and support. This care model 
addresses the limitations of traditional care 
regarding time and location, improves the self-
efficacy and knowledge level of primiparous 
women, and promotes higher exclusive breast-
feeding rates. Thus it fills a research gap in 
China and provides a scientific basis and prac- 
tical guidance for optimizing future breastfeed-
ing support programs.

Materials and methods

Data information

This retrospective analysis utilized data from 
primiparous women who gave birth at Baoji 
People’s Hospital between July 2020 and 
September 2023. The study was approved by 
the Baoji People’s Hospital Medical Ethics 
Committee.

Inclusion and exclusion criteria

Maternal Inclusion Criteria: Healthy mothers 
with normal development and no breast diseas-

es, primiparous women with a full-term single-
ton pregnancy, possession of a smartphone 
with the ability to use WeChat, and complete 
baseline data with telephone follow-up and out-
patient review records.

Maternal Exclusion Criteria: Mothers with men-
tal health issues, those unsuitable for breast-
feeding, and those with conditions such as dia-
betes or hypertension.

Infant Inclusion Criteria: Infants with birth 
weight and length within the normal range, an 
Apgar score of ≥ 7 at 1 minute after birth, and 
complete baseline data.

Infant Exclusion Criteria: Preterm infants (ges-
tational age less than 37 weeks), those with 
obvious deformities or significant medical con-
ditions at birth, or those with metabolic diseas-
es requiring special care or treatment.

Clinical data collection

Clinical data were obtained from electronic 
medical records and outpatient review records. 
Baseline data included maternal age, mode of 
delivery, place of residence, education level, 
type of occupation, annual family income, nip-
ple condition, daily sucking frequency, breast-
feeding success rate, breastfeeding knowled- 
ge scores, breastfeeding self-efficacy scores, 
and neonatal physical development indicators 
(weight, height, and head circumference). Post-
intervention data refer to the period after 6 
months of nursing intervention. Infant develop-
ment indicators were collected during the six-
month health check-up.

Nursing care model

Control group: Primiparous women in the con-
trol group did not use the Internet-based nurs-
ing services and received routine telephone 
follow-ups. Breastfeeding status and self-effi-
cacy were assessed on the day of discharge, 
followed by scheduling a nurse visit to the hos-
pital. Regular questionnaires were adminis-
tered through routine post-discharge telephone 
follow-ups until 6 months postpartum.

Observation group: Primiparous women in the 
observation group opted for the Internet-based 
nursing service. In addition to the routine fol-
low-up received by the control group, these 
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women arranged for senior nurses to provide 
postpartum home care through WeChat. The 
healthcare team conducted randomized follow-
up visits via WeChat and administered regular 
questionnaires to provide comprehensive nurs-
ing interventions until 6 months postpartum. 
The details of the intervention are as follows:

Dietary Guidance: Individual counseling ses-
sions were provided, with a total of four dietary 
interventions arranged-one per week. The first 
session involved in-person guidance, followed 
by online recipe suggestions and dietary advice.

Breast Massage: During home visits, the pri-
miparous woman was positioned supine. After 
cleansing the breasts with warm water, the 
nursing staff applied emollient oil and used the 
root of the palm to gently massage the breasts, 
encircling their base and performing multi-
directional motions. One hand supported the 
lower end of the breast while the other mas-
saged along the mammary ducts from the root 
to the nipple. Key points such as the danzhong 
and breast base were massaged in circular  
and longitudinal motions. Special attention was 
given to areas with hard nodes, with spiral mas-
sages performed clockwise. The thumb and 
forefinger were used to squeeze 2 cm from the 
nipple base, ensuring all breast sinuses were 
addressed. Each session lasted 25 minutes 
and was conducted once daily. Instruction on 
the use of breast pumps was also provided, 
recommending a maximum pumping time of 15 
minutes.

Breastfeeding Knowledge and Skills Guidance: 
Breastfeeding manuals were distributed, ex- 
plaining the benefits of breastfeeding for both 
mothers and newborns, as well as its economic 
value. During the first visit, nurses demonstrat-
ed proper newborn handling techniques based 
on the home environment.

Newborn Care: At the first visit, nurses demon-
strated newborn touch techniques, accompa-
nied by soft music, with appropriate room tem-
perature and humidity settings. The stand- 
ardized procedure involved gentle handling in 
the order of the head and face, chest, abdo-
men, and limbs, lasting 15-20 minutes each 
time, performed twice daily and after bathing. 
First-time mothers and their families were 
instructed on newborn bathing and umbilical 
care, with follow-up on the mother’s mastery of 
these skills conducted through WeChat.

Psychological Care: Primiparous women were 
encouraged to share their experiences. Based 
on their individual situations, methods such as 
encouragement, soothing, listening, and sup-
port were employed to provide psychological 
guidance.

Grouping

A total of 154 eligible cases were selected 
according to the inclusion and exclusion criteria 
and divided into a control group (n = 96) and an 
observation group (n = 58) based on the cho-
sen intervention plan. The Internet-based inte-
grated care intervention was a voluntary ser-
vice, not mandatory or guided.

Functional scores

Breastfeeding knowledge score [15]: Assesses 
the mother’s understanding of the benefits of 
breastfeeding, feeding positions, and tech-
niques. Each item is scored from 0 to 5, with a 
total possible score of 100 points. Higher 
scores indicate greater knowledge.

Breastfeeding self-efficacy score [16]: This 
score covers skills (20 items) and internal activ-
ities (13 items), with a total score range of 33 to 
165 points. Scores range from 1 to 5, reflecting 
levels of confidence from “no confidence” to 
“very confident”. Higher scores indicate greater 
self-efficacy.

Observation indicators

Primary observation indicator: Comparison of 
breastfeeding success rates at 6 months post-
partum between the control and observation 
groups. Logistic regression analysis was con-
ducted to identify independent risk factors for 
exclusive breastfeeding.

Secondary outcome measures: Comparison  
of breastfeeding knowledge and self-efficacy 
scores before and after the intervention. An- 
alysis of neonatal physical development indica-
tors before and after the intervention (Figure 
1).

Statistical analysis

Data analysis was performed using SPSS soft-
ware. Measurement data were expressed as 
mean ± standard deviation (SD ± mean), wi- 
th normally distributed data analyzed using 
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t-tests. The chi-squared test was used for cat-
egorical data. Logistic regression analysis was 
conducted to identify independent risk factors 
for exclusive breastfeeding. A P value of < 0.05 
was considered statistically significant.

Results

Comparison of baseline data

A comparison of baseline data between the two 
groups revealed no statistically significant dif-

ferences in age, mode of delivery, place of re- 
sidence, education level, occupation, annual 
family income, nipple condition, and the num-
ber of daily suckles between the observation 
and control groups (all P > 0.05, Table 1).

Comparison of breastfeeding success rates

After six months of intervention, the breast-
feeding success rate in the observation group 
was significantly higher than in the control 
group (P = 0.001, Table 2). Additionally, the 

Figure 1. Flow chart of sample screening and result measurement.
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overall breastfeeding success rate in the obser-
vation group was higher than in the control 
group (P = 0.004, Table 2).

Comparison of breastfeeding knowledge and 
self-efficacy scores before and after interven-
tion

Before intervention, there were no statistically 
significant differences in breastfeeding knowl-
edge and self-efficacy scores between the two 
groups (both P > 0.05, Figure 2). However, after 
the intervention, the breastfeeding knowledge 

and self-efficacy scores in the observation 
group were significantly higher than those in 
the control group, indicating a statistically sig-
nificant difference (both P < 0.001, Figure 2).

Comparison of newborn physical development 
indicators before and after maternal interven-
tion

A comparison of neonatal physical develop-
ment indicators showed that the body weight, 
height, and head circumference of neonates  
in the control group were all significantly lower 

Table 1. Comparison of baseline patient data
Factors Observation group (n = 58) Control group (n = 96) χ2 value P value
Age
    ≥ 30 years old 34 61 0.370 0.543
    < 30 years old 24 35
Mode of delivery
    Normal delivery 37 48 2.781 0.095
    Cesarean section 21 48
Place of residence
    City 30 44 0.503 0.478
    Village 28 52
Educational level
    ~Junior High School 12 15 3.433 0.180
    High School 32 44
    College~ 14 37
Nature of occupation
    Full-time 18 36 0.664 0.415
    Part-time 40 60
Annual family income
    < 50 K 3 14 3.262 0.196
    50 K-150 K 26 39
    > 150 K 29 43
Nipple condition
    Normal 53 82 1.189 0.276
    Abnormal 5 14
Number of sucking times per day
    < 5 times 22 47 1.805 0.406
    5-12 times 32 43
    > 12 times 4 6

Table 2. Comparison of maternal breastfeeding success rate
Group Exclusive Breastfeeding Mixed feeding Artificial feeding Breastfeeding success rate
Observation group (n = 58) 43 6 9 43 (74.14%)
Control group (n = 96) 45 23 28 45 (46.88%)
χ2 value 11.065 10.973
P value 0.004 0.001
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than those in the observation group (all P < 
0.001, Figure 3).

Analysis of risk factors for exclusive breast-
feeding

Mothers were divided into two groups based on 
whether they exclusively breastfed: Exclusive 
Breastfeeding (n = 88) and Non-Exclusive 
Breastfeeding (n = 66). The analysis revealed 
statistically significant differences between the 
two groups in age (P = 0.010), mode of delivery 
(P = 0.006), education level (P = 0.003), occu-
pation (P = 0.003), annual family income (P = 

0.014), nipple condition (P = 0.016), number of 
daily suckles (P = 0.015), feeding schedule (P < 
0.001), infant weight (P = 0.004), and infant 
head circumference (P = 0.031) (Table 3). 
Meaningful indicators were assigned values 
(Table 4), and multiple logistic regression anal-
ysis identified age (P = 0.019), mode of delivery 
(P = 0.006), and nipple condition (P = 0.029) as 
independent risk factors for exclusive breast-
feeding. Education level (P < 0.001), occupa-
tion (P = 0.002), and number of daily suckles  
(P = 0.005) were identified as independent  
protective factors for exclusive breastfeeding 
(Table 5).

Figure 2. Comparison of breastfeeding knowledge and self-efficacy scores of first-time mothers before and after 
intervention. A. Comparison of breastfeeding knowledge scores before and after intervention. B. Comparison of 
self-efficacy scores of first-time mothers before and after intervention. Note: ***P < 0.001.

Figure 3. Comparison of physical development indicators of newborns before and after intervention. A. Comparison 
of newborn height before and after intervention. B. Comparison of newborn weight before and after intervention. C. 
Comparison of newborn head circumference before and after intervention. Note: ***P < 0.001.
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Discussion

Breastfeeding is the optimal method for feed-
ing newborns, offering complete nutrition and 
immune protection, enhancing immunity, and 
reducing the risk of disease [17]. The World 
Health Organization and UNICEF recommend 
exclusive breastfeeding for the first six months 
of life, with continued breastfeeding up to two 
years or longer [18]. Breastfeeding supports 

brain development, strengthens bowel func-
tion, and lowers the risk of allergies, infections, 
obesity, and chronic diseases such as diabe-
tes. It also fosters a strong emotional bond 
between mother and child, aids in the mother’s 
postpartum recovery, and reduces the risk of 
postpartum complications [19]. In contrast, not 
breastfeeding can negatively impact newborn 
health, and artificial feeding can increase the 
burden on families and society. Therefore, 

Table 3. Analysis of factors influencing exclusive breastfeeding

Factors Exclusive breastfeeding  
(n = 88)

Non-exclusive breastfeeding  
(n = 66) χ2 value P value

Age
    ≥ 30 years old 62 33 6.677 0.010
    < 30 years old 26 33
Mode of delivery
    Normal delivery 57 28 7.617 0.006
    Cesarean section 31 38
Place of residence
    City 40 34 0.555 0.456
    Village 48 32
Educational level
    ~Junior High School 10 17 11.369 0.003
    High School 40 36
    College~ 38 13
Nature of occupation
    Full-time 22 32 9.135 0.003
    Part-time 66 34
Annual family income
    < 50 K 7 10 8.589 0.014
    50 K-150 K 31 34
    > 150 K 50 22
Nipple condition
    Normal 82 53 5.784 0.016
    Abnormal 6 13
Number of sucking times per day
    < 5 times 31 38 8.392 0.015
    5-12 times 49 26
    > 12 times 8 2
Nursing care model
    Control group 45 51 10.973 < 0.001
    Observation group 43 15
Breastfeeding Knowledge Score 54.07±4.25 52.89±4.56 -1.627 0.106
Breastfeeding Self-Efficacy Score 85.00 [81.00, 88.00] 85.00 [81.00, 89.00] 0.79 0.429
Infant weight (kg) 7.75 [6.25, 9.00] 6.55 [5.82, 7.52] -2.862 0.004
Infant height (cm) 69.25 [67.88, 70.32] 68.75 [67.90, 70.18] -1.21 0.227
Infant head circumference (cm) 44.46±1.68 43.86±1.69 -2.18 0.031
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improving breastfeeding rates and duration is 
crucial for enhancing neonatal health and re- 
ducing healthcare burdens.

In this study, we observed that the Internet-
based integrated care model significantly im- 
proved breastfeeding knowledge scores, self-
efficacy scores, and breastfeeding success 
rates among first-time mothers. Specifically, 
the performance of mothers in the observation 
group on these three indicators was superior to 
that of mothers in the control group. This differ-
ence is likely due to the personalized and con-
tinuous support provided by the Internet-based 
integrated care model. The combination of 
online counseling and offline visits allows first-
time mothers to receive timely answers to th- 
eir questions and emotional support, thereby 
boosting their confidence in breastfeeding and 
their ability to manage challenges [20]. This is 
consistent with findings by Maleki et al., who 
reported that educational interventions signifi-
cantly improve mothers’ breastfeeding self-effi-

cacy in a review of 40 randomized controlled 
trials [21]. Furthermore, the meta-analysis by 
Sun et al. supports our results, showing that 
Internet-based breastfeeding intervention mo- 
dels can effectively increase exclusive breast-
feeding rates [22]. These findings suggest th- 
at Internet-based breastfeeding services can 
effectively support mothers in their breastfeed-
ing efforts.

Our study also found that newborns of mothers 
in the observation group had better outcomes 
in terms of weight, height, and head circumfer-
ence compared to those in the control group, 
highlighting the importance of high-quality 
breastfeeding support for healthy neonatal 
development. Similar studies by Wong [23] and 
Chipojola [24] also have emphasized that face-
to-face education and telephone follow-up dur-
ing the antenatal and postnatal periods can 
effectively improve exclusive breastfeeding rat- 
es, partial breastfeeding rates, and breastfeed-
ing self-efficacy at 6 months and 2 months 

Table 4. Assignment table
Factors Assignment
Age ≥ 30 years old = 1, < 30 years old = 2
Mode of delivery Normal birth = 1, Cesarean birth = 2
Educational level ~Middle school = 1, High school = 2, college~ = 3
Nature of occupation Full-time = 1, Part-time = 2
Annual family income < 50 K = 1, 50-150 K = 2, > 150 K = 3
Nipple condition Normal = 1, Abnormal = 2
Number of sucking times per day < 5 times = 1, 5-12 times = 2, > 12 times = 3
Nursing care model Control group = 1, Observation group = 2
Infant weight (kg) ≤ 7.54 = 1, > 7.54 = 2
Infant head circumference (cm) ≤ 43.95 = 1, > 43.95 = 2
Breastfeeding situation Exclusive breastfeeding = 1, Non-exclusive breastfeeding = 2

Table 5. Multivariate logistics regression analysis
Factors β Std Error P Value OR 95% CI
Age 1.056 0.448 0.019 2.874 1.216-7.146
Mode of delivery 1.221 0.446 0.006 3.392 1.444-8.408
Educational level -1.217 0.341 < 0.001 0.296 0.145-0.56
Nature of occupation -1.515 0.477 0.002 0.220 0.082-0.542
Annual family income -0.420 0.333 0.207 0.657 0.339-1.259
Nipple condition 1.485 0.682 0.029 4.416 1.196-17.95
Number of sucking times per day -1.051 0.378 0.005 0.349 0.161-0.713
Nursing care model 0.509 0.969 0.599 1.664 0.216-10.793
Infant weight (kg) -0.786 0.902 0.384 0.456 0.065-2.493
Infant head circumference (cm) -0.597 0.511 0.243 0.551 0.198-1.494
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postpartum among first-time mothers. Our find-
ings align with existing literature and further 
validate the effectiveness of the Internet-based 
integrated care model in promoting breastfeed-
ing and supporting healthy newborn develop-
ment. The successful implementation of this 
model provides a scientific basis and practical 
guidance for optimizing and promoting future 
breastfeeding support programs, which is ex- 
pected to improve breastfeeding rates globally 
and foster healthy growth in newborns.

Exclusive breastfeeding is the most ideal feed-
ing method during the early growth of infants. It 
provides essential nutrition, strengthens the 
infant’s immunity by transferring maternal anti-
bodies through breast milk, promotes intellec-
tual development, and helps prevent obesity 
and allergic diseases [25]. However, despite its 
many benefits, exclusive breastfeeding rates 
are influenced by various factors, including the 
mother’s personal choices, level of knowledge, 
social support, and medical conditions [26]. 
Analyzing these determinants is crucial for 
improving exclusive breastfeeding rates, as it 
helps identify and address potential barriers, 
thereby ensuring optimal growth conditions for 
infants.

In this study, multivariate logistic regression 
analysis identified several key factors influenc-
ing exclusive breastfeeding among mothers. 
Younger mothers may encounter more chal-
lenges with breastfeeding due to a lack of ex- 
perience and understanding of the process. 
Mothers who have undergone cesarean sec-
tions may face difficulties initiating breastfeed-
ing early due to postoperative recovery, which 
can hinder timely skin-to-skin contact and 
colostrum feeding [27]. Nipple abnormalities 
may also prevent proper latch, leading to 
breastfeeding difficulties [28]. Additionally, 
mothers with higher levels of education are 
more likely to understand and appreciate the 
benefits of breastfeeding, making them more 
likely to adhere to exclusive breastfeeding [29]. 
Mothers not engaged in full-time work may find 
it easier to accommodate breastfeeding needs 
due to more flexible schedules [30]. Further- 
more, frequent daily suckling can stimulate 
mammary gland secretion, increase milk pro-
duction, and support breastfeeding success 
[31].

Interestingly, the intervention program itself 
was not identified as a risk or protective fac- 

tor for exclusive breastfeeding. This may be 
because the intervention was designed to of- 
fer general support and guidance rather than 
address individual differences. While the pro-
gram included enhancements in breastfeeding 
knowledge, skills training, and psychological 
support beneficial to all mothers, it may not 
have been sufficient to address more complex 
or individualized issues, such as nipple abnor-
malities or specific medical conditions. Additi- 
onally, the acceptance, participation, and qual-
ity of implementation by mothers could also 
influence the program’s effectiveness. Thus, 
while the intervention program is a positive ini-
tiative, it may need to be combined with other 
personalized support measures to more com-
prehensively address the various factors influ-
encing exclusive breastfeeding.

This study is valuable but has limitations. The 
sample size and retrospective design may in- 
troduce bias and limit the generalizability of  
the results. Future research should expand the 
sample size and adopt prospective randomized 
controlled trials to enhance the accuracy and 
reliability of the findings. Moreover, standard-
ization of intervention measures should be 
strengthened to ensure quality control. Long-
term impact evaluations are also crucial to 
understanding the lasting effects of interven-
tions. Additionally, optimizing intervention strat-
egies for the control group is necessary to more 
comprehensively assess the efficacy of differ-
ent support strategies. Future research should 
also consider regional differences and explore 
the impact of socioeconomic and cultural back-
grounds on breastfeeding to provide a founda-
tion for effective breastfeeding support stra- 
tegies.

In conclusion, this study compares the impact 
of the Internet-based integrated care model 
with traditional care on breastfeeding among 
first-time mothers. The findings suggest that 
the Internet-based model significantly improves 
breastfeeding knowledge, self-efficacy, and the 
success rate of exclusive breastfeeding among 
mothers, while also contributing to better physi-
cal development indicators in newborns.
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