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Abstract
Background:

The change in the medical payment system has shortened
postpartum hospitalization, limiting the time for nursing staff to
provide care and education. In Taiwan, many postpartum women
choose "doing the month" in postpartum nursing care centers with
professional support. However, leaving these centers often increases
maternal stress as they transition to independent caregiving,
impacting their confidence and sleep quality. Additionally,
difficulties in establishing infants' sleep patterns further disrupt
maternal sleep. To address these challenges, the maternal-infant
telecare program was introduced to provide continued support after
discharge.

Objective:

To explore the effectiveness of the maternal-infant telecare
program on postpartum women's confiderice, sleep quality, and
infants' sleep quality.

Methods:

A cross-sectional research design was used in this study. Eighty-
two postpartum women were recruited from a postpartum nursing
care center in Northern Taiwan. Data were gathered at three
separate time points (pretest, Posttest 1, Posttest 2). All statistical
tests were performed using the SPSS 24 software. Data analyses
included descriptive statistics, independent t-tests, and Generalized
Estimating Equation.

Results:

A total of eighty-two postpartum women were recruited through
convenience sampling. The results of this study showed that after
the intervention, postpartum confidence increased from an average
of 43.99 to 51.72, postpartum sleep quality improved from 23.35 to
19.33, and the number of infants' nighttime awakenings, as reported
by postpartum women, reduced from an average of 2.77 to 1.12 at

twelve weeks.



Conclusion:

The maternal-infant telecare program demonstrated potential
benefits in enhancing postpartum women's confidence, improving
sleep quality, and reducing the frequency of infants' nighttime
awakenings. Therefore, the program merits further promotion and

broader application in postpartum care.

Keywords: maternal-infant telecare, maternal confidence, sleep
quality
Introduction

With advances in modern healthcare systems, postpartum
hospital stays have significantly shortened, limiting the time
available for healthcare professionals to provide postpartum care
and health education. As a result, postpartum women face increasing
challenges in managing care after discharge!. These women must
not only focus on physical recovery but also learn essential newborn
care skills—tasks that are particularly daunting for first-time
mothers?. Moreover, the irregular sleep patterns of newborns
frequently disrupt maternal sleep, and persistent sleep deprivation
can heighten the risk of postpartum psychological and physical
health issues3.

In traditional Chinese culture, postpartum women are
considered physically weakened due to exertion, sweating, and
significant blood loss during childbirth. Consequently, a culturally
embedded practice known as “doing the month”is followed for one
month to facilitate recovery?. Historically, this care was provided
within the family setting, with relatives supporting the mother's
recuperation and helping her adapt to infant care demands. However,
shifts in family structures and increasing care needs have led many
postpartum women in Taiwan to opt for professional postpartum
nursing care centers. These facilities offer comprehensive services
including health monitoring, individualized nursing guidance,

breastfeeding support, postpartum rehabilitation exercises, and



dietary regimens based on traditional postpartum nutrition
principles®6. With professional support, mothers can better regain
their strength and develop essential infant care skills, while
newborns benefit from systematic monitoring and safe care.

Nonetheless, the real challenge often begins after discharge
from these centers, when mothers return home and assume sole or
family-supported responsibility for newborn care. Tasks such as
frequent breastfeeding, diaper changes, and soothing routines can
overwhelm inexperienced mothers, potentially undermining their
maternal confidence and sleep quality®7.8. Meanwhile, their own
physical recovery and self-care must continue to ensure holistic
postpartum well-being.

To address these post-discharge challenges, telecare has
emerged as an effective solution. Utilizing digital platforms and
communication technologies, telecare enables healthcare
professionals to remotely monitor maternal and infant health and
offer timely education and guidance. This includes support for
physical recovery, breastfeeding, infant sleep regulation, and
common concerns?10 In response to the needs of mothers
transitioning home from postpartum nursing care centers, this study
developed a Maternal-Infant Telecare Program (MITP). The study
aims to evaluate the program’s impact on maternal confidence,
maternal sleep quality, and infant sleep quality, thereby providing
empirical evidence and clinical reference for future maternal-infant

health strategies.

Literature Review

Postpartum women face substantial physiological and
psychological adjustments following childbirth, and comprehensive
postpartum care plays a critical role in ensuring maternal and infant
health. In Taiwan, the traditional postpartum practice known as
"doing the month" originates from Chinese cultural customs and
emphasizes dietary regulation, adequate rest, and minimized outings

to promote recovery and prevent future health issues*!!. Postpartum



care encompasses both maternal and infant care. According to the
American College of Obstetricians and Gynecologists (ACOG),
postpartum care should be regarded as an ongoing process rather
than a one-time event to optimize health outcomes for mothers and
infants!2.

Postpartum women undergo key physiological processes
including uterine involution, lochia discharge, and wound healing.
Regardless of whether the delivery was vaginal or cesarean, proper
wound care and infection prevention are essential'3. Breast care
during the lactation period is also vital; appropriate management
helps prevent mastitis and nipple fissures, thereby supporting
successful breastfeeding. Pelvic floor muscle rehabilitation and
moderate postpartum exercise can strengthen core muscles and
reduce the risk of pelvic relaxation or urinary incontinence!#15,
Nutritional supplementation and regular routines are also essential
for recovery. A balanced diet aids in wound healing, enhances breast
milk quality, and restores energy. Adequate sleep helps alleviate
fatigue and improve immunity. However, due to newborns’ irregular
sleep patterns, mothers mmust adjust their own sleep schedules.
Without sufficient rest, they risk impaired recovery and heightened
risk of postpartum psychological conditions3.16.17,

Infant sleep behavior directly influences maternal circadian
rhythms. A mother's sleep quality often becomes governed by her
infant's needs rather than a regular sleep-wake cycle? 18, Studies
indicate that mothers who rest when their infants sleep and receive
sufficient family support to maintain at least 6 to 7 hours of
continuous sleep demonstrate significantly improved recovery
outcomes3. Additionally, mothers should be equipped with basic
newborn care skills including umbilical cord care, bathing, diaper
changing, and feeding techniques. They must also be able to plan the
infant’s nutritional intake and sleep schedule, as well as respond
appropriately to common emergencies such as choking,

regurgitation, aspiration, and abnormal body temperature 19.20.21,



In recent years, with the increasing prevalence of digital
technologies, nursing education has gradually shifted from
traditional in-person instruction to hybrid and remote learning
models?2, Telecare, a modern integration of technology and
healthcare management, provides real-time professional guidance
through video calls, instant messaging, and interactive modules?22.
Research has shown that telecare significantly improves maternal
self-care ability, increases maternal confidence, and reduces anxiety
resulting from lack of knowledge®!9. Additionally, digital platforms
offer continuous educational resources that enhance mothers’
caregiving abilities and parenting confidence?23.24,

In summary, comprehensive postpartum care should address
both physical and psychological needs while incorporating telecare
technologies. These combined support systems can provide mothers
with real-time and sustained health guidance, reduce postpartum
stress, enhance maternal self-efficacy, and proinote maternal-infant
well-being. Such integrated care not only assists mothers in adapting
to newborn caregiving responsibilities but also ensures optimal
physical recovery and psychological adjustment.

Method
Study design

This quasi-experimental study employed a one-group pretest-
posttest design to evaluate the effects of the maternal-infant telecare
program on postpartum maternal confidence, sleep quality, and
infants’ sleep quality among postpartum women.

Participants

Convenience sampling was used to recruit postpartum women
from a postpartum nursing care center in Northern Taiwan.
Participants who were able to communicate effectively, understand
the study's purpose, and voluntarily agree to participate were
included if they met the following criteria: (1) stayed in the
postpartum nursing care center for at least 30 days; (2) delivered a
newborn with a gestational age between 37 and 42 weeks and a birth

weight greater than 2500 grams; (3) primarily cared for their infants



for more than 10 hours daily after discharge from the center; and (4)
were able to communicate in Mandarin or Taiwanese and willing to
provide informed consent. Participants were excluded if they met
any of the following conditions: (1) postpartum women diagnosed
with psychiatric disorders, depression, or pregnancy complications
before or after delivery; and (2) infants diagnosed with hereditary or
congenital conditions, such as congenital heart disease or cleft lips.

The G * power 3.1 program was used to calculate the number of
participants required for the study. Based on a previous study?°, the
effect size was set to 0.4. Also, we assigned a significance level of
0.05 and a power of 0.95 to calculate the sample size using a single
group means comparison; the result was 70. We tried to recruit 84
participants considering that the dropout rate is 20%, but only 82
participants were recruited.
Intervention Program

The maternal-infant telecare program is a structured six-week
intervention aimed at enhancing postpartum maternal caregiving
confidence and infant care knowledge following discharge from
postpartum nursing care center. Upon discharge, participants are
enrolled in the Smart Care Platform, named "infancixhome", a digital
platform that provides tailored caregiving content and real-time
consultation services. The intervention comprises three primary
components: maternal and infant care modules, video consultation,
and messaging support.
Components of the Maternal-Infant Telecare Program
Maternal and Infant Care Videos with Instruction Leaflets

The maternal and infant care modules are designed to address
critical aspects of maternal and infant care through a structured,
evidence-based approach. These materials consist of two main
components—educational videos and instruction leaflets, which are
systematically designed to provide guidance in the following areas:

0 Maternal recovery and infant health care

[] Nutritional care

[ Safe sleep practices and routines for infant



0 3Q Development: Physical Quotient (PQ), Intelligence
Quotient (IQ), and Emotional Quotient (EQ)

[0 Safe and healthy living environment

A total of 45 educational videos and instruction leaflets are
automatically distributed daily through the infancixhome. The videos
deliver step-by-step demonstrations and practical caregiving
strategies, while the instruction leaflets provide concise, easy-to-
follow written guidelines that mirror the video content. This
synchronized distribution model ensures that postpartum women
receive structured, timely information that reinforces learning and
promotes practical application in daily care routines.
Video Consultation

The Video Consultation service is structured to provide
consistent professional guidance over the six-week intervention.
Consultations are conducted once weekly for 30 minutes, resulting
in a total of six sessions. To ensure continuity and personalized care,
the same online nurse facilitates all siz sessions. This approach
allows the nurse to monitor maternal progress, address emerging
caregiving challenges, and provide tailored health guidance
effectively. During these sessions, postpartum women receive:

[] Customized health education

[l Evidence-based recommendations for infant care

[0 Real-time solutions to specific caregiving concerns

The structured interaction enhances maternal confidence and
caregiving competence, promoting effective maternal-infant
bonding and improved health outcomes.
Messaging Support

The messaging support service is available on the infancixhome
from Monday to Friday, 09:00 to 18:00 throughout the entire
intervention period. This service is specifically designed to address
real-time caregiving concerns encountered by postpartum women.
Instruments

Demographic Questionnaire (DQ)



The DQ requested participants’ age, educational level, marital
status, total household income, parity, parturition method, sex of this
infant, method of this infant’s feeding, and post-discharge infant
caregiving assistance.

Maternal Confidence Questionnaire (MCQ)

This study adopted a self-developed Maternal Confidence
Questionnaire (MCQ) to evaluate mothers’ confidence in their
parenting skills and their ability to understand their infants’ needs.
The content of the scale was developed with reference to relevant
studies?627.28 and consists of 14 items, including 12 positively
worded and 2 negatively worded statements. Each item is rated on a
5-point Likert scale (1 = Never, 2 = Rarely, 3 = Sometimes, 4 =
Often, 5 = Always), with total scores ranging from 14 to 70; higher
scores indicate greater maternal confidence. Content validity was
evaluated by a panel of five experts, including two doctoral-level
nursing faculty members and three senior clinical nursing specialists,
who systematically reviewed each item for relevance to the scale’s
objectives. Using a 5-point rating scale (1 = Highly inappropriate to
5 = Highly appropriate), the experts assessed the appropriateness
of each item. Based on their feedback, wording and content were
refined. The item-level content validity index (I-CVI) reached 0.80,
and the scale-level content validity index (S-CVI) reached 0.87,
indicating satisfactory content validity. In the present study, the
MCQ demonstrated good internal consistency, with a Cronbach’s «
coefficient of 0.88.

Postpartum Sleep Quality Scale (PSQS)

The PSQS developed by Chen (2011), was utilized to assess the
sleep quality of postpartum women over the preceding two weeks?2°.
The scale comprises 14 items, each designed to evaluate specific
aspects of maternal sleep quality. Responses are recorded on a 5-
point Likert scale (0 = never, 1 = few, 2 = sometimes, 3 = often, 4
= almost always. Lower total scores represent better sleep quality,

with the overall score ranging from 0 to 56. This scale demonstrated



good internal consistency, with a Cronbach's alpha coefficient of
0.81.
Brief Infant Sleep Questionnaire (BISQ)

Chang (2014) adapted the BISQ39, originally developed by Dr.
Avi Sadeh in 2004, into a Chinese version and evaluated its reliability
and validity. The Chinese version of the BISQ consists of various
items designed to measure key aspects of infant sleep, including
nighttime sleep duration, daytime nap duration, sleep onset latency,
frequency of nighttime awakenings, and the time required to soothe
the infant back to sleep. The BISQ Chinese version demonstrated
acceptable criterion-related validity and reliability, with Cronbach's
a coefficients ranging from 0.61 to 0.63.

Data collection

The intervention and data collection for this study were
conducted from October 2022 to January 2023. Firstly, to recruit the
participants, we contacted a postpartum nuising care center in
Northern Taiwan, explained the study’s purpose, and requested their
cooperation. Subsequently, data ccllection and intervention were
conducted. In addition, the effectiveness of the intervention was
evaluated at three time points: baseline, six weeks, and twelve weeks
post-intervention.

Ethical considerations

This study was reviewed and approved by the Institutional
Review Board (IRB) of Show Chwan Memorial Hospital through a full
board review process (Approval No. 1110102) on January 12, 2022.
Prior to the commencement of the study, the research objectives and
protocols were detailed to all participants, along with comprehensive
information regarding the protection of human rights and the
guarantee of data anonymity. Consequently, all participants were
fully apprised of the study’s aims, procedures, and their respective
rights, and written informed consent was obtained from each
individual before enrollment. Furthermore, participants were

explicitly informed of their voluntary right to decline participation or



withdraw from the study at any stage without any adverse impact on
the quality of clinical care received.
Data analysis

All statistical analyses were performed using the SPSS 24
software (IBM Corp, Armonk, NY, USA). First, participants'
demographics were examined using descriptive statistics to provide
an overview of the sample characteristics. Second, generalized
estimating equations (GEE) were used to examine changes in
maternal confidence and sleep quality among postpartum women, as
well as infants' sleep quality. This approach has been suggested as
an effective method for analyzing longitudinal data from the same

subjects measured at different time points.
Results

Demographic characteristics

This study included 82 postpartum women. The demographic
characteristics of the participants are summarized in Table 1. The
average age was 34.89 years (SD = 4.34). Most participants held a
college degree (n = 50, 61.0%) and were married (2 = 78, 95.1%).
Most of the postpartum women held the role of housewives,
accounting for 61 participants (74.39%). Nearly half reported a
monthly household income of NT 100,000 or more (2 = 38, 46.3%),
and 75 participants (91.5%) were primiparas. Regarding the delivery
method, 44 participants (53.7%) underwent a cesarean section.
Slightly more than half of the infants were boys (n = 43, 52.4%), and
the predominant feeding method was mixed feeding (22 = 48, 58.5%).
Post-discharge infant caregiving was primarily supported by
husbands (n = 48, 58.5%) or managed independently by the
postpartum women (nn = 25, 30.5%). Two participants dropped out

of the study due to work-related commitments.



Tablel. Demographic Characteristics (N = 82)

Variable Mean+SD n (%)
A 34.89+4
ge
Educational level
Less than junior high school 1(1.2%)
High school 3(3.7%)

College degree
Master degree
Marital status
Unmarried
Married
Divorce
Women's Roles
Housewives

Career women

Total household income (per

month)
< NT 70,000
NT 70,000-100,000
= NT 100,000
Parity
Primiparas
Multiparas
Parturition method
Labor
Cesarean section
Sex of infant
Girl
Boy
Method of infant’s feeding
Formula
Breast
Mixed
Post-discharge infant
caregiving assistance
Husband
All myself
Nanny
Mother-in-law
Mother

50 (61.0%)
28 (34.1%)

3 (3.7%)
78 (95.1%)
1(1.2%)

61 (74.39%)
21 (25.61%)

15(18.3%)
29 (35.4%)
38 (46.3%)

75(91.5%)
7 (8.5%)

38 (46.3%)
44 (53.7%)

39 (47.6%)
43 (52.4%)

20 (24.4%)
14 (17.1%)
48 (58.5%)

48 (58.5%)
25 (30.5%)
3 (3.6%)
2(2.4%)
4 (4.9%)

[]SD: standard deviation
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Postpartum Maternal Confidence

The intervention's impact on postpartum maternal confidence
was assessed at three time points: baseline, six weeks, and twelve
weeks post-intervention. The maternal confidence was higher than
pre-intervention and post-intervention (baseline: 43.99, post 1:
49.20), and further increased at post 2 (51.72); the result was
statistically significant (y? = 174.73, p < 0.001, Cohen's d = 0.51),
indicating a substantial enhancement in maternal confidence over
the intervention period. The effect size, represented by Cohen's d,
was 0.51, suggesting a moderate impact of the intervention on
boosting postpartum women’s confidence in caregiving practices.
This improvement highlights the effectiveness of the program in
empowering postpartum women with the necessary skills and
confidence to care for their infants during the early postpartum
phase.
Postpartum Sleep Quality

The postpartum sleep quality scores decreased significantly
from 23.35 (baseline) to 20.85 (post 1) and sustained a significantly
lower score of 19.33 at post 2, indicating improved sleep quality. The
GEE analysis confirmed that the differences across time points were
statistically significant (2 = 31.43, p < 0.001, Cohen's d = -0.24).
These findings suggest that the intervention effectively enhanced
sleep quality for postpartum women (Table 2).
Table2. Effects of a maternal-infant telecare program on

postpartum maternal confidence and sleep quality (N = 82)

Variabl  Baselin 6 week 12 week X? p Cohen
es e value sd
Mean+S Mean*S Mean*=S
E E E
43.99+0 49.20x0 51.72x0 174.7 <0.001
McQ .85 .73 .68 3 ok 0.51
23.35x0 20.85x0 19.33x0 <0.001
PSQS 94 87 90 3143 -0.24

SE: standard error

Infants’' Sleep Quality



The intervention significantly improved infants' sleep quality.
Total sleep duration increased significantly from 473.41 minutes
(baseline) to 499.02 minutes (post 1) and maintained a significantly
elevated score of 540.00 minutes at post 2 (y? = 24.66, p < 0.001,
Cohen's d = 0.33). Daytime sleep notably decreased from 434.63
minutes (baseline) to 283.90 minutes (post 2), indicating a shift
towards more consolidated nighttime rest (y?= 118.72, p < 0.001,
Cohen's d = -0.59). Nighttime awakenings were also reduced
significantly from 2.77 (baseline) to 1.63 (post 1) and further to 1.12
(post 2) (y? = 68.28, p < 0.001, Cohen's d = -0.53). Nocturnal
wakefulness time was also reduced, from 90.98 minutes (baseline)
to 47.93 (post 1) and then to 19.84 minutes (post 2) (x> = 117.42, p
< 0.001, d = -0.54), reflecting improved sleep continuity. These
results, summarized in Table 3, highlight the effectiveness of the
maternal-infant telecare program in optimizing inifant sleep patterns.
Table3. Effects of a maternal-infant telecare program on infants’

sleep quality (N = 82)

Variable Baseline 6 week 12 week X2 p Cthe
S value n'sd
Mean+S MeanxS MeanzxS
E E E
Nocturn
LD 47341 490.02% 54000+ 246 <0.00 ..
n“ atlo 1716 11.14 8.72 6 1O
(mins[]
Daytime
(Sil:::;:io 434,63+ 382.44+ 283.90x 118. <0.00 0.59
n 11.82 13.80 11.29 72 1** ’
(mins[]
Night
wakings , 2o.01 163201 1?2 682 <0.00
, +0.1 -0.53
9 4 8 1%k
number 1
(no.)

Nocturn 90.98x7. 62.99x7. 19.84x2. 117. <0.00

al 85 50 66 42 1%k -0.54




wakeful
ness
(mins[]

SE: standard error

Discussion

The demographic characteristics of the participants provide
important insights into the effectiveness of the maternal-infant
telecare program. Most participants were well-educated (95.1% held
a college degree or higher), married (95.1%), and primarily
housewives (74.39%), with 91.5% being first-time mothers. These
factors are known to influence postpartum adaptation and
caregiving confidence’1?. Additionally, more than half of the
mothers underwent cesarean deliveries (53.7%), highlighting the
need for structured support during recovery and infant care3!. After
discharge, infant caregiving was mainly managed by mothers, with
support from their husbands (58.5%). This demonstrates the
importance of family involvement in newborn care. Prior studies
suggest that spousal support helps reduce maternal stress and
enhances confidence in caregiving3?33. The inclusion of telecare in
this study provided continuous guidance, which may have further
strengthened mateimal caregiving abilities.

The findiugs of this study indicate that the maternal-infant
telecare program significantly enhanced postpartum maternal
confidence over the intervention period. Maternal confidence scores
increased from 43.99 at baseline to 49.20 at six weeks and further
improved to 51.72 at twelve weeks. This substantial improvement,
as demonstrated by a statistically significant change (2 = 174.73, p
< 0.001) and a moderate effect size (Cohen's d = 0.51), suggests that
structured telecare support can effectively bolster maternal
confidence during the early postpartum period. This result aligns
with previous studies emphasizing the positive impact of telecare
interventions on maternal confidence and caregiving capabilities.
For example, Kongsaenkaew et al. (2024) found that postnatal

telehealth support programs significantly improved maternal self-



efficacy and caregiving confidence by providing timely guidance and
emotional support34, Similarly, a study by Javadi et al. (2024)
demonstrated that continuous telecare follow-up significantly
enhanced maternal self-assurance in handling infant care tasks
during the critical early postpartum period?. These findings support
the notion that ongoing telecare support can mitigate the challenges
faced by postpartum women, particularly during the transition from
structured care in postpartum nursing care centers to independent
caregiving at home.

Furthermore, the enhancement in maternal confidence observed
in this study may be attributed to the regular access to health
information and real-time consultation provided by the telecare
platform. The consistent improvement observed from six weeks to
twelve weeks indicates that prolonged exposure to telecare services
may have a cumulative effect, enhancing materiial confidence over
time. In conclusion, the maternal-infant telecare program effectively
enhances postpartum maternal confidence by providing structured
guidance and emotional support during the critical postpartum
period. This program not only addresses the immediate concerns of
mothers, especially those facing the challenges of postpartum care,
but also enhances their confidence in caregiving, suggesting its
potential as a scalable intervention in postpartum care settings.

The present study observed changes in parent-reported infant
sleep patterns across the postpartum period among mothers who
participated in a maternal-infant telecare program. Specifically, the
parent-reported total sleep duration significantly increased from
473.41 minutes at baseline to 499.02 minutes at Post 1 and further
to 540.00 minutes at Post 2 (y? = 24.66, p < 0.001, Cohen's d= 0.33).
These findings reflect maternal perceptions of longer infant sleep
duration over time rather than objective changes in infant sleep
physiology. Within the context of this study, such perceptions are
clinically meaningful, as maternal interpretations of infant sleep
have been shown to be associated with caregiving confidence, stress,

and daily caregiving decision-making3°-36.37,



In addition to total sleep duration, changes were also observed
in the distribution of infant sleep. Parent-reported daytime sleep
duration decreased from 434.63 minutes at baseline to 283.90
minutes at Post 2 (y? = 118.72, p < 0.001, Cohen’s d = —0.59),
suggesting a perceived shift toward more consolidated nighttime
rest. This pattern is consistent with well-documented developmental
trajectories of infant sleep, in which nocturnal sleep consolidation
increases and daytime sleep gradually decreases during the first
months of life38. Accordingly, these changes should be interpreted
primarily within the framework of normal biological maturation.
Reductions in parent-reported nighttime awakenings were also
observed, decreasing from 2.77 at baseline to 1.63 at Post 1 and
further to 1.12 at Post 2 (32 = 68.28, p < 0.001, Cohen’sd = —0.53).
Rather than indicating a direct intervention effect on infant sleep
regulation, these findings likely reflect chaiiges in maternal
perceptions of sleep continuity and infant regulation during the
postpartum period. Previous research has highlighted that parental
support and guidance delivered thirough telehealth may shape how
caregivers interpret and respond to infant sleep behaviors, thereby
influencing perceived sleep stability3940. Importantly, infant sleep
development during early infancy is strongly influenced by biological
maturation, and improvements in sleep duration and consolidation
would be expected to occur over time regardless of intervention
exposurel8, In the present study, the telecare program should
therefore be understood as operating within this developmental
context, potentially supporting mothers in recognizing sleep cues,
establishing caregiving routines, and interpreting infant sleep
patterns with greater confidence, rather than as a mechanism that
alters the underlying trajectory of infant sleep maturation.

Beyond the observed improvements in maternal and infant
outcomes, the underlying mechanisms of the telecare program’s
effectiveness can be understood through Bandura’s Social Cognitive
Theory. The program enhanced maternal self-efficacy by combining

mastery experiences (daily caregiving), vicarious experiences



(educational videos), and verbal persuasion (video consultations).
These aligned with known pathways to behavior change and
psychological empowerment. Furthermore, the reduction in sleep
disturbances among mothers may reflect decreased anxiety and
improved coping, as confidence in caregiving has been shown to
mediate maternal sleep quality!®. These findings suggest that
telecare programs not only fill a service gap post-discharge but also
catalyze psychological resilience and adaptive caregiving behaviors
through established behavioral frameworks.

In summary, this study observed parent-reported changes in
infant sleep patterns across the postpartum period among mothers
participating in a maternal-infant telecare program. These changes,
including longer perceived sleep duration and fewer reported
nighttime awakenings, occurred alongside improvements in
maternal confidence and maternal sleep quality. Importantly, the
infant sleep findings should be interpreted as perception-based
outcomes that are temporally associated with participation in the
telecare program and concurrent normal infant sleep maturation,
rather than as evidence of a direct intervention effect on infant sleep
physiology. Together, these findings highlight the potential role of
telecare programs in supporting maternal caregiving confidence and
shaping maternal perceptions of infant regulation during the
transition to home-based postpartum care.

Strengths and limitations

This study examined the implementation of a maternal-infant
telecare program during the transition from postpartum nursing
care centers to home-based care and observed positive changes in
maternal confidence, maternal sleep quality, and parent-reported
infant night waking patterns during the postpartum period. The real-
world implementation of the program supports its feasibility and
potential applicability in routine maternal care settings. However,
the study's cross-sectional design, convenience sampling, and small
sample size attributable to the limited number of institutions

providing maternal-infant telecare restrict its ability to establish



causality and generalize the findings. Data were collected from a
single postpartum nursing care center, and self-reported measures
may introduce bias. In particular, infant sleep outcomes were based
on parent-reported measures and should be interpreted as reflecting
maternal perceptions rather than objective assessments of infant
sleep physiology. In addition, the BISQ demonstrated relatively low
internal consistency in this study, which may further limit the
reliability of the infant sleep measurements. Additionally, the
absence of a control group limits comparisons with standard care.
Future studies should consider longitudinal designs, broader
sampling across multiple institutions, and the incorporation of
objective measures to further evaluate the program’s long-term
impact and generalizability.
Implications & Sustainability

Given the program’s favorable outcomes and its delivery via an
existing digital platform, there is strong potential for scalability
within Taiwan’s maternal-child health system. The program’s
asynchronous components reduce reliance on clinical staff, while
scheduled consultations ensure personalization and accountability.
These features enhance sustainability and make the intervention
adaptable across diverse healthcare settings. Moreover, the use of
culturally aligned educational content (e.g., postpartum nutrition,
traditional rest practices) ensures relevance and acceptability
among target users. Future iterations of the program could
incorporate machine learning-driven personalization or integration
with electronic health records to further optimize care delivery.
Conclusion

The findings of this study demonstrate that the maternal-infant
telecare program effectively improves postpartum maternal
confidence, enhances sleep quality for postpartum women, and
reduces infants' night waking. This program extends support beyond
postpartum nursing care centers, helping postpartum women
transition to home care with greater confidence and clearer

guidance in caring for themselves and their babies. The maternal-



infant telecare program serves as a valuable solution for bridging
the gap between clinical care and home-based care, empowering
postpartum women with practical skills and confidence. Future
research should explore its long-term effects on maternal well-being,
infant development, and family health. Overall, the maternal-infant
telecare program is a promising innovation in postpartum care that
merits wider adoption to support postpartum women and infants

during the transition from care centers to home.
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