O ks, WN PR

10
11
12
13
14
15

16

17
18
19
20
21
22

23

24
25
26
27
28
29
30
31

32

33
34
35

36

16986 Breastfeeding late term-China page 1

Factors Predicting Oral Breastfeeding Among Early and Moderate to
Late Preterm Infants: A Multiple Group Analysis

Abstract

Objective: This study aimed to examine the predictive factors of oral breastfeeding among
preterm infants, comparing early (28-31 week) and moderate to late (32-36 week)
gestational age groups, and to develop a hypothesized model based on Ecological Systems
Theory.

Methods:A cross-sectional study was conducted with 584 mother-infant dyads from
neonatal intensive care units (NICU) in Yancheng, China, from August 2024 to February
2025. Predictors included Infant Factors (readiness oral feeding behavior, functional
status), Maternal Factors (breastfeeding self-efficacy, breast milk sufficiency, social
support), and Hospital Factors (breastfeeding practice, breastfeeding support). Structural
Equation Modeling (SEM) was employed to test the hypothesized model across the two

groups.

Results: Gestational age-specific predictors were identified: Early preterm (28-31 week):
infant readiness (=0.17, p<0.01) and functional status(f=0.23, p<0.01) were significant
predictors. Moderate-to-Late preterm (32-36 week): Infant readiness ($=0.29,p<0.01),
maternal self-efficacy (f=0.27,p<0.01), and social support (p=0.15,p<0.05) were
significant. Hospital factors ( practice: f=0.60-0.70, p<0.01; support: f=0.16-0.24, p<0.05)
significantly influenced outcomes in both groups. SEM models demonstrated excellent fit

( early preterm: RMSEA=0.03; moderate-to-late preterm: RMSEA=0.00).

Conclusions: Findings underscore the need for tailored interventions. For early preterm
infants, focus should be on enhancing physiological readiness through targeted feeding
protocols and kangaroo mother care. For moderate-to-late preterm infants, interventions
should bolster maternal self-efficacy and social support via education and counseling.
Hospitals should standardize breastfeeding support policies, including lactation guidance
and family-centered care, to improve outcomes across both groups. These results advocate
for evidence-based NICU protocols and maternal empowerment programs to enhance

breastfeeding rates and inform policy in resource-limited settings.

Keywords: multiple group analysis, preterm infants, Neonatal Intensive Unit (NICU),
Oral breastfeeding

Introduction
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Exclusive breastfeeding is the cornerstone of optimal growth and development for
preterm infants, delivering unparalleled nutritional and immunological benefits.! Preterm
breast milk, rich in proteins,amino acids, and bioactive components like docosahexaenoic
acid (DHA), aligns with the developmental needs of infants born before 37 week gestation,
reducing complications such as necrotizing enterocolitis and retinopathy of
prematurity.>® Despite these advantages, breastfeeding rates among preterm infants in
Chinese neonatal intensive care units (NICU) remain critically low, with exclusive
breastfeeding at discharge ranging from 14% to 41%.*° This problem is exacerbated by
physiological immaturity and systemic barriers including mother-infant separation and
inconsistent clinical practices, with early preterm infants (28-31 w) exhibiting

disproportionately lower rates (29.6-34.5%) compared to moderate-to-late preterm infants
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Methods

Participants
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Measures

General information questionnaire

Demographic information of mother contains: age, educational level, family

income per month, mode of delivery, whether there is a history of adverse pregnancy and
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Readiness Oral Feeding Behavior

It was measured by Preterm infant readiness oral feeding behavior assessment
scale.!* It is composed of 18 items in the 5 dimensions of correcting gestational age,
behavior, mouth shape, oral reflex and non-nutritional suction and blowing. According to
the scoring method provided by the original author, the scoring range of each item is 0-2
points, the sum of each item is the total score, the highest score is 36 points, and the
evaluation result is acceptable in oral bottle feeding or non-oral bottle feeding. The higher
the score indicates the better readiness oral feeding of preterm infants. In the current sample,

Cronbach's a coefficient is .932 and the validity is .969.
Functional status

Premature Infant Index (PREMII) was used to measure the functional status of
preterm infant.'® It comprises eight items capturing each of the identified relevant factors
which included respiratory support, oxygen administration, apnea, bradycardia, duration,
thermoregulation, feeding, and weight gain), each scored on three to six levels, representing
a scale of functional status ranging from very poor to very good.'* Higher score indicates
better function status of preterm infant. In the current sample, Cronbach's a coefficient

is .802 and the validity is .840.

Breastfeeding self-efficacy

It was used to measured by breastfeeding self-confidence scale with 30 items in two

dimensions (skill dimension and inner activity dimension), and still adopts a 5-level score
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(the number "1-5" represents" not confident at all-always confident"), with a total score of
30-150.22 The higher the score indicates the higher the self-efficacy of breastfeeding. In the

current sample, Cronbach's a coefficient is .956 and the validity is .978.
Breastfeeding sufficiency

It was measured by Perception Insufficient Breast Milk (PIM) which contained
lactation volume per day, enough for infants, infants’satisfied after feeding,infants seems
to like to breastfeed, Proportion of infant nutrition, breasts seem to have enough milk.!'
The questions will be measured on a 10-point ranging from 0-10, with higher numbered
responses indicating higher perceived adequacy of milk supply. In the current sample,

Cronbach's a coefficient is .860 and the validity is .892.
Social support

It was measured by Perceived Multidimensional Scale of Perceived Social Support.
The PSSS is developed and validated by Zimet and translated for use by Chinese subjects.?
The PSSS includes Family Support, Friends Support, Significant Others Support, each of
the 12 items is rated on a 7-point Likert scale, ranging from 1 ( "very strongly disagree")
to 7 ( "very strongly agree"). The total score ranges from 12 to 84, with higher scores
indicating a greater perceived degree of social support. Others have measured internal
consistency of the translated version of the PSSS and found a Cronbach’s alpha coefficient

of .91. In the current sample, Cronbach's a coefficient is .929 and the validity is .967.

Breastfeeding practice in NICU
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Breastfeeding support in NICU
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The original authors granted permission to utilize the standard instruments in this
survey. Support from hospital management was obtained prior to data collection,
participants were informed of the purpose and significance of this study and consent was

obtained from the mothers of the preterm infants. The data collection was conducted in

not allowed to submit until the last question was answered to complete the questionnaire.
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the study. If the mothers could not fill in the questionnaire themselves due to limitations in
eyesight or literacy, the researcher helped to fill in the questionnaire by interview. The entire

survey lasted approximately 5-15 min, and all participants were provided with small gifts.

Data Analysis

Structural Equation Modeling (SEM) with maximum likelihood estimation was

conducted using IBM SPSS Statistics (version 25.0) and IBM AMOS (version 24.0)

software, Ap <.05 was considered statistically significant.
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Results
Demographic and clinical characteristics
Demographic and clinical of preterm infants

The study cohort comprised 584 preterm infants, providing sufficient statistical
power for multivariable analyses. As shown in Table 1, gestational age was evenly
distributed, with 292 infants (50.00%) classified as extremely preterm (28-31 week) and
292 (50.00%) as moderate-to-late preterm (32-36 week). This balanced stratification
strengthens methodological rigor by minimizing developmental confounding in subgroup
comparisons. Sex distribution revealed a slight female predominance: males constituted
46.58% (n=272; early preterm boys=138, moderate-to-late preterm boys=134) and females
53.42% ( n=312; early preterm girls=154, moderate-to-late preterm girls=158). This aligns
with epidemiological trends in preterm populations, suggesting biological or environmental
influences on sex ratios. Functional outcomes, assessed via the Premature Infant Index
(PREMII), yielded a cohort mean of 16.10 (SD=3.22). This score was derived by pooling
subgroup data: early preterm infants scored 15.87 (SD=3.29) and moderate-to-late preterm
infants 16.34 (SD=3.13). The combined variance formula was applied to account for
subgroup variability, reflecting heterogeneity in developmental trajectories. The balanced
gestational age distribution and sex-specific trends underscore the cohort’s suitability for
comparative analyses, while PREMII variability highlights the need for tailored clinical

interventions in preterm care.
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Table 1 Demographic and clinical characteristics of preterm infant

page 10

Early Preterm (28-

Moderate and Late Preterm

Characteristics 31w) (32-36w)
Frequency | Percentage% Frequency Percentage%
Sex
Boy 138 47.26 134 45.89
Girl 154 52.74 158 54.11
Birth weight <1500g 184 63 15 5
1500-2499¢ 108 37 117 40
=2500g 0 160 55
Gestational age (week when discharge) 36 36.6
APGAR score (both| 5-6 87 29.79 35 11.99
withinSmins) 777 205 7021 257 88.01
Length stay of stay (average of days) 26.19 12.5
Day of life (DOL) 26.19 12.5
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Partial Correlations

Correlation Analysis in 2 groups

Key determinants of oral breastfeeding include oral feeding readiness,
breastfeeding self-efficacy, social support, and NICU practices and support systems.
Notably, structured breastfeeding protocols and institutional support within the NICU
demonstrated the most substantial associations with improved breastfeeding outcomes.
These findings collectively emphasize the importance of targeted interventions in
clinical and community settings to enhance maternal preparedness and institutional

support for breastfeeding preterm infants. (see Table 3)

Table 3 Correlations among Readiness Oral Feeding, functional status, Breastfeeding
self-efficacy, Breast Milk sufficiency, Social support, Breastfeeding practice,
Breastfeeding support and oral breastfeeding (n=584)
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Hospital
Infants’ factors mothers' factors
factors
Variables 1 2 3 4 5 6 7 8
1. Readiness Oral Feeding 1
Infants ’ factors
2. functional status 0.42%** 1
3. Breastfeeding self-efficacy 0-17"* 027 1
mothers' factors 4. Breast Milk sufficiency 0.24** (.37 048 1
5. Social support 0.12** 0.18** 0.36"* 0.38"* 1
. i i 0.24** 0.17** 0.24** 0.25"* 0.35"* 1
Hospital 6. Breastfeeding practice
factors 7. Breastfeeding support 0.19%* 045" 0.18"* 0.21*** 029" 056+ 1
8. Oral Breastfeeding 0.27*** 0.26** 0.30*** 0.17** 0.29"** 0.41** 041" 1

* p<0.1** p<0.05 *** p<0.01
Correlation Analysis in early preterm infants

As delineated in Table 4, preterm infant breastfeeding behavior (Variable 12)
exhibited statistically significant positive correlations with multiple predictor

variables, with most associations demonstrating moderate to strong magnitudes.

Infant factors: A robust positive correlation was observed between
preterm infant breastfeeding behavior and Readiness for Oral Feeding ( Variable 1:
=0.40, p<0.001), indicating that infants with advanced oral feeding preparedness
demonstrated more effective breastfeeding behaviors. Similarly, Premature Infant
Index ( Variable 2: r=0.41, p<0.001), reflecting physiological stability and
functional maturity, showed a moderate positive association with breastfeeding
outcomes. These findings align with developmental theories positing that
neuromuscular coordination and physiological readiness are prerequisites for

successful feeding in preterm populations.

Maternal factors: Breastfeeding Self-Efficacy (Variable 3: 1=0.24, p<0.001)
demonstrated a modest positive correlation with breastfeeding behavior, underscoring
the role of maternal confidence in overcoming lactation challenges. Perceived
Insufficient Milk (Variable 4: r=0.20, p<0.001) also exhibited a weak positive
association, suggesting that positive effect of breast milk sufficiency on breastfeeding.
Perceived Social Support (Variable 5: 1=0.23, p<0.001) further correlated positively

with breastfeeding behavior, highlighting the importance of external reinforcement

from familial and healthcare networks in sustaining maternal engagement.

Hospital  factors : Notably, institutional practices within the Neonatal
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Intensive Care Unit (NICU) emerged as critical predictors. Breastfeeding Advocacy
(Variable 6: r=0.23, p<0.001) and Breastfeeding Knowledge (Variable 7: r=0.31,
p<0.001) demonstrated moderate associations, emphasizing the role of targeted health
education in enhancing maternal competence. Guidance on Breast Milk Collection
and Transportation (Variable 8: r=0.27, p<0.001) and Breast Milk Screening and
acceptance of breast milk (Variable 9: r=0.37, p<0.001) further underscored the
necessity of structured protocols for optimizing milk handling and utilization. The
strongest correlations were observed between breastfeeding behavior and NICU
Breastfeeding Practices (Variable 10: r=0.40, p<0.001) and NICU Breastfeeding
Support (Variable 11: r=0.44, p<0.001). These robust associations highlight the
pivotal role of evidence-based institutional protocols such as lactation consulting,
parental involvement policies, and developmental care strategies in fostering successful

breastfeeding outcomes.

These findings collectively align with Bronfenbrenner’s Ecological Systems
Theory, wherein infant factors (microsystem), maternal factors (mesosystem), and
institutional support (exosystem) synergistically shape breastfeeding trajectories. The
dominance of hospital-level correlates (r>0.40) underscores the imperative for
standardized, multidisciplinary care frameworks in NICU to mitigate disparities in
preterm infant feeding outcomes. Clinically, interventions should prioritize integrating
developmental care for infants, psychoeducational programs for mothers, and policy

reforms to institutionalize lactation support protocols.
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Table 4 Correlations among Readiness Oral Feeding, functional status, Breastfeeding self-efficacy, Breast Milk sufficiency, Social support,
Breastfeeding practice, Breastfeeding support and oral breastfeeding in early preterm infant (n=292)
Infants’ factors mothers' factors Hospital factors
Variables 1 2 3 4 5 6 7 8 9 10 11 12

1. Readiness Oral Feeding 1
Infants ’ factors

2. functional status 0.46*** 1

3. Breastfeeding self-efficacy 0.21***  0.35™* 1
mothers' factors 4. Breast Milk sufficiency 0.27***  0.38"*  0.52"** 1

5. Social support 022" 0.26"*  0.32"*  0.41* 1

6. Breastfeeding advocacy 0.28***  0.24**  0.15*  0.33**  0.26** 1

7. Knowledge about breastfeeding 0.32***  0.20"*  0.25"*  0.23"*  0.30"*  0.42"* 1

. 8..Collect10n and transport of breast oo (ogee go3e 030 % 026" 0.39%% 043 1

Hospital milk
factors 9. Screening and acceptance of o ope o5 g 020t 026 036 039t 041+ 1
breast

milk

10. Breastfeeding practice 0.37***  0.31***  0.27***  0.35**  0.36***  0.73***  0.76*** 0.75*** 0.73*** 1

11. Breastfeeding support 0.27*% 023 022 0.26™*  0.32* 040" 043" 040" 042 0.55* 1

12. Oral Breastfeeding 0.40%* 0417 0.24%* 020" 023 023%* 0317 027" 037 0.40** 0.44 1

81
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82

Correlation Analysis in moderate to late preterm infants

As delineated in Table 5, breastfeeding behavior among moderate preterm
infants (Variable 12) exhibited statistically significant positive correlations with

multiple predictor variables, with effect sizes ranging from weak to strong magnitudes.

Infants’ factors: A weak yet statistically significant association was observed
between breastfeeding behavior and Readiness for Oral Feeding (Variable
1:r=0.13,p<0.01), suggesting that infants with improved oral feeding preparedness
demonstrated marginally better breastfeeding outcomes. Similarly, Premature Infant
Index (Variable 2 :r=0.11, p<0.05), reflecting physiological stability and functional
maturity, showed a negligible positive correlation, indicating limited direct influence

on feeding behaviors in this gestational subgroup.

Maternal Factors : Breastfeeding Self-Efficacy (Variable 3:r=0.38, p<0.001)

demonstrated a moderate positive correlation, underscoring maternal confidence as a
critical driver of successful breastfeeding practices. Perceived Insufficient Milk
(Variable 4: r=0.13, p<0.01) exhibited a weak positive association, suggesting that
adequate breast milk has a positive impact on breastfeeding. Perceived Social Support
(Variable 5: r=0.35, p<0.001) further correlated positively with breastfeeding behavior,

emphasizing the role of external support networks in sustaining maternal engagement.

Hospital factors : Breastfeeding Advocacy (Variable 6:1=0.32, p<0.001) and
Breastfeeding Knowledge (Variable 7: r=0.37, p<0.001) demonstrated moderate

associations, highlighting the importance of targeted health education in enhancing
maternal competence. Guidance on Breast Milk Collection and Transportation
(Variable 8:1=0.29, p<0.001) and Breast Milk Screening and acceptance of breast milk
(Variable 9:r=0.33, p<0.001) further underscored the necessity of structured protocols
for optimizing milk handling and utilization. The strongest correlations emerged
between breastfeeding behavior and NICU Breastfeeding Practices (Variable 10:r=0.41,
p<0.001) and NICU Breastfeeding Support (Variable 11:r=0.38, p<0.001). These robust
associations underscore the pivotal role of institutional protocols-such as lactation
consulting, parental involvement policies, and developmental care strategies-in

fostering successful breastfeeding outcomes.

Aligning with Bronfenbrenner’s Ecological Systems Theory, these findings
illustrate the interplay of maternal psychological resilience (mesosystem), institutional

support (exosystem), and infant readiness (microsystem) in shaping breastfeeding
83
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trajectories. The dominance of hospital-level correlates (r>0.38) highlights the
necessity of standardizing evidence-based practices in NICU to mitigate disparities in
preterm infant feeding outcomes. Clinically, interventions should prioritize integrating
developmental care protocols, psychoeducational programs for mothers, and policy

reforms to institutionalize lactation support frameworks.

83
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Table 5 Correlations among Readiness Oral Feeding, functional status, Breastfeeding self-efficacy, Breast Milk sufficiency, Social support,
Breastfeeding practice, Breastfeeding support and oral breastfeeding in moderate to late preterm infant (n=292)

Infants’ factors mothers' factors Hospital factors
Variables 1 2 3 4 5 6 7 8 9 10 11
1. Readiness Oral Feeding 1
Infants ’ factors
2. functional status 0.43** 1
3. Breastfeeding self-efficacy 0.06 0.19** 1
mothers' factors 4. Breast Milk sufficiency 0.24***  0.36**  0.45** 1
5. Social support 0.03 0.11*  0.42***  0.35*** 1
6. Breastfeeding advocacy 0.15%* 0.07  0.16**  0.14*  0.26** 1
7. Knowledge about breastfeeding 0.09 0.03  0.19**  0.14*™  0.23"*  0.50** 1
. 8.'C011ect10n and transport of breast 013+ 004 049 046"  0.31"* 051" 048 1
Hospital milk
{)E;Cez(;s 9. Screening and acceptance of ;oo 0.01 024" 008  0.24™* 050" 060" 051" 1
milk
10. Breastfeeding practice 0.14** 0.04 025"  0.16™*  0.33**  0.78**  0.81***  0.78**  0.82*** 1
11. Breastfeeding support 0.14** 0.06  0.16**  0.16™*  0.25**  0.42***  0.51** 039"  0.45** 0.56*** 1

12. Oral Breastfeeding 0.13* 0.11%  0.38%*  0.13*  0.35%*  0.32*  0.37"* 029  0.33"* 0.41%+ 0.38%*
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Structural Model analysis

Structural equation model for early preterm infants

In accordance with the objectives of this study, the structural equation model
demonstrated excellent fit indices across multiple evaluation criteria. The CMIN/DF
value was 1.43 (Table 6), which falls below the threshold of 3, indicating a good model
fit. This range(1-3)is generally regarded as an ideal level of fit. The Root Mean Square
Residual (RMR) value was .82. While slightly higher than the optimal value of 0, this
result remains acceptable, reflecting moderate residual discrepancies between the

model and the observed data, thus suggesting a reasonably high degree of model fit.

The Goodness-of-Fit Index(GFI)and Adjusted Goodness-of-Fit Index (AGFI)
were .98 and .94, respectively, both exceeding the recommended threshold of .90. These
values confirm that the model achieved an excellent fit to the data. The Root Mean
Square Error of Approximation (RMSEA) yielded a value of .03, well below the
stringent cutoff of .05, further attesting to the model’s superior fit. The 90% confidence
interval for RMSEA ranged from .01 to .04, with a PCLOSE value of .999, robustly

validating the model’s precision.

Additional indices reinforced these findings: The Comparative Fit Index (CFI)
and Tucker-Lewis Index (TLI) were .99and .97, respectively, both surpassing the
benchmark of .90, thereby demonstrating outstanding model performance. Parsimony-
adjusted meas Comparative Fit Index (PCFI), exhibited moderate values, indicating an

optimal balance between model complexity and explanatory power.

In summary, the structural weights model exhibited exceptional fit across all
evaluated criteria. The convergence of these indices confirms that the model aligns
closely with the empirical data and effectively elucidates the hypothesized
relationships. Consequently,the structural equation model is deemed both statistically

valid and robust, fulfilling the rigorous standards for academic research.

Based on the statistical analysis presented in Table 5, the structural equation
modeling revealed significant associations between predictor variables and
breastfeeding outcomes. The results demonstrated that Readiness for Oral Feeding
exerted a significant positive effect on Oral Breastfeeding ( unstandardized coefficient
B=.08, standardized coefficient f=.17, critical ratio C.R.=2.94,p<.01), indicating that

premature infants' preparedness for oral feeding positively influences breastfeeding
90
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initiation sures, including PRATIO, Parsimonious Normed Fit Index (PNFI), and
Parsimoniou functional status emerged as another significant predictor of Oral
Breastfeeding (B=.32, standardized p=.23, C.R.=3.98, p<.01), suggesting that higher
functional capacity in preterm infants is associated with more active breastfeeding
behaviors. In contrast, Breastfeeding self-efficacy showed no statistically significant
direct effect on oral breastfeeding (p=.02, standardized p=.07, C.R.=1.28, p=.20),

revealing limited immediate impact of maternal confidence on feeding outcomes.

Notably, breastfeeding sufficiency demonstrated a marginally significant
positive association with oral breastfeeding ( f=.10,p<0.10), approaching conventional
significance thresholds (p<.10). This counter intuitive finding suggests potential
positive effects of perceived milk adequacy on breastfeeding implementation,
warranting further investigation. Social Support exhibited positively effect on feeding
outcomes ( f=.00, p=.95), indicating no statistically significant association in this

cohort.

The NICU environment demonstrated substantial impact, with Breastfeeding
Support in NICU showing strong positive correlation with Oral Breastfeeding ( f=1.16,
standardized p=.24, C.R.=3.40, p<.001). This highlights the critical role of institutional

support mechanisms in facilitating successful breastfeeding practices.

Regarding breastfeeding Practice in NICU, multiple dimensions demonstrated
strong predictive validity: knowledge about breastfeeding ( f=1.07, standardized =.66,
C.R.=8.46, p<.001); Instructions for Collection/Transport ( f=.99, standardized p=.64,
C.R.=8.22, p<.001); Screening/Acceptance protocols ( p=.99, standardized [=0.64,
C.R.=8.22, p<.001); Advocacy initiatives ( =99, standardized p=.64, C.R.=8.22,
p<.001); Oral Breastfeeding showed marginal association with overall Breastfeeding
Practice (B=1.39, standardized P=0.17, C.R.=1.76, p=.08), suggesting potential

secondary effects that approach statistical significance.

These findings collectively emphasize the multi-factorial nature of
breastfeeding success in NICU settings, with institutional support systems (
Breastfeeding Support in NICU), infant readiness indicators ( Readiness for Oral
Feeding), and physiological preparedness ( Function Status) emerging as primary
determinants. The results underscore the necessity for integrated interventions
addressing both neonatal capacity and environmental facilitators to optimize

breastfeeding outcomes in preterm populations.

Structural equation model for moderate to late preterm infants

90
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Based on the study objectives, the structural equation model
demonstrated excellent goodness-of-fit across multiple indices. The CMIN/DF ( Chi-
Square/Degrees of Freedom) value for the structural weight model was .91,
significantly below the threshold of 2, indicating satisfactory fit relative to degrees of
freedom (values <3 are generally acceptable). The CMIN value of 48.27 corresponded
to a p-value of .66, confirming no significant discrepancy between the hypothesized
model and observed data. The Root Mean Square Residual (RMR=.12) was relatively
small, further supporting strong model fit (Table 5).

The Goodness-of-Fit Index (GFI=.99) and Adjusted Goodness-of-Fit Index
(AGFI=.96) both approached 1, reflecting excellent alignment of the model with the
data. The Parsimonious Goodness-of-Fit Index (PGFI=0.40), though slightly lower,
remained within acceptable limits. Incremental Fit Index (IFI=1.00) and Tucker-Lewis
Index (TLI =1.01) exceeded conventional benchmarks, with TLI surpassing 1,
underscoring the model’s robustness. The Root Mean Square Error of Approximation
(RMSEA=.00) indicated minimal approximation error, achieving an outstanding fit (

values <.05 are considered excellent).

Additional indices reinforced the model’s validity: the Minimum Discrepancy
Function (FMIN=0.08), Non-Centrality Parameter (NCP=0), and confidence intervals
for RMSEA (LO 90=.00, HI 90=.03) were within optimal ranges, demonstrating no
over fitting or under fitting. Collectively, these metrics—CMIN/DF, GFI, CFI, and
RMSEA—validated the model’s capacity to accurately capture latent relationships in

the data.

In conclusion, the structural equation model for week 32-36 exhibited superior
fit across all evaluated criteria, with multiple indices (e.g., CMIN/DF, GFI, TLI,
RMSEA) meeting or exceeding established thresholds. These results confirm that the
model robustly represents the structural relationships within the data set, aligning with

theoretical expectations and empirical observations.

90
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Table 6 SEM path coefficient of oral breastfeeding related factors in early, moderate and late premature infants (n=584)

Non standardized i
d: S.E. C.R. P standardized
coefficient coefficient
28-31w  32-36w  28-31w  32-36w 28-31w 32-36w 28-31w 32-36w 28-31w
36w
Oral Breastfeeding ~ <--- Readiness Oral 0.08 0.09 0.03 0.01 2.94 5.19 0.00 0.00 0.17 0.29
Feeding
Oral Breastfeeding <--- functional status 0.32 0.05 0-08 0.07 398 0.72 0.00 0.47 0.23 0.04
Oral Breastfeeding P Breastfeeding 0.02 0.08 0.02 0.02 1.28 4.68 0.20 0.00 0.07 0.27
self-efficacy
Oral Breastfeeding  <--- Breast Milk -0.10 0.12 0.06 0.05 -1.68 236 0.09 0.02 0.10 0.14
sufficiency
Oral Breastfeeding <  Social support -0.01 0.46 0.19 0.18 -0.06 2.54 0.95 0.01 0.00 0.15
Oral Breastfeeding <o Breastfeeding 1.16 0.73 0.34 0.31 3.40 235 0.00 0.02 0.24 0.16
support
Screening and
acceptance of <--- ! ! 0-61 0-76
breast milk
Collection and
transport of < 0.99 0.87 0.12 0.08 8.22 10.62 0.00 0.00 0.64 0.67
breast milk Breastfeeding
practice
KnowledgF: about <o 1.07 0.96 0.13 0.08 8.46 11.98 0.00 0.00 0.66 0.77
breastfeeding
Breastfeeding < 0.97 0.86 0.12 0.08 8.11 10.70 0.00 0.00 0.62 0.68
advocacy
Oral Breastfeeding  <--- 1.39 1.43 0.79 0.46 1.76 3.12 0.08 0.00 0.17 0.25

91
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Differences in SEM between early preterm (28-31 week) and moderate-to-late preterm
(32-36 week) groups

The comparative analysis of SEM results across gestational age groups revealed
distinct pathways and magnitudes of influence on oral breastfeeding outcomes, as
summarized in Table 5. These differences underscore the developmental and contextual
heterogeneity between early and moderate-to-late preterm infants, necessitating

stratified intervention strategies.

Infants' factors

Early Preterm Group(28-31 w):Infant readiness for oral feeding (p=.17,p=.00)
and functional status(f=.23,p<.001)emerged as significant predictors, reflecting the
critical role of physiological preparedness in this cohort. The predominance of infants’
factors is consistent with the immaturity of thermoregulatory and neuromuscular

coordination systems in very preterm infants, which directly limits feeding efficiency.*

Moderate to late preterm Group (32-36 w): In contrast, infant factors exhibited
diminished influence. Readiness for oral feeding (f=.29,p=.00) and functional status
(B=.04, p=.47) showed no statistically significant direct effects, suggesting that as
gestational maturity increases,intrinsic infant capabilities become less determinative of

feeding success.

Mothers' factors

Early preterm group:maternal self-efficacy ( f=.07, p=.20)and perceived social
support (B=.00, p=.95) demonstrated negligible associations, likely due to heightened

maternal stress and clinical focus on infant survival in this high-risk population.

Moderate-to-Late preterm group: Breastfeeding self-efficacy (p=.27, p<.001),
breast Milk sufficiency ( p=.14,p<.05) and social support (f=.15, p=.01) emerged as
robust predictors. This shift highlights the increasing relevance of maternal
psychological resilience and external reinforcement as infants approach developmental

milestones, enabling mothers to engage more actively in breastfeeding.?

Hospital factors:

9%
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Breastfeeding Support:Institutional support exerted stronger effects in the early
preterm group ( f=.24,p<.001) compared to the moderate-to-late group (p=.16, p=.02).
This disparity underscores the necessity of intensive,protocol-driven care for younger

infants to compensate for physiological vulnerabilities.

Breastfeeding Practice: including knowledge dissemination ( f=.66 vs..77),
milk handling protocols ( f=.64 vs..67), and advocacy initiatives ( f=.62 vs..68)—
demonstrated uniformly high standardized coefficients (>.60) across both groups.
These findings emphasize the universal importance of evidence-based guidelines in

optimizing feeding outcomes, irrespective of gestational age.

A counterintuitive negative association was observed in the moderate-to-late
group ( p=-.14, p=.018), potentially reflecting maternal complacency or reduced
lactation efforts when milk supply is perceived as adequate. In the early preterm group,
this relationship approached marginal significance (f=-.10, p=.092), warranting further

investigation into compensatory mechanisms.
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Figure 1 SEM path coefficient of oral breastfeeding related factors in early (n=292), moderate and late premature infants (n=292)
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Strengths and Limitations

Structural equation modeling (SEM) with multi-group analysis enabled precise
identification of gestational age-specific predictors, demonstrating excellent model fit
(28-31w RMSEA=.027; 32-36w RMSEA=.000) and addressing a gap in prior literature.
Besides, the study utilized a large, diverse sample of 584 mother-infant dyads from two
tertiary hospitals and employed eight validated instruments, ensuring comprehensive

and reliable measurement of key constructs and enhancing validity within the Chinese
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context.

Conclusions

Chinese neonatal context, marked by rising preterm births and variable NICU
practices, necessitates evidence-based breastfeeding support. This cross-sectional study
in Yancheng employed Bronfenbrenner’s Ecological Systems Theory and Structural
Equation Modeling (SEM) to analyze predictors of oral breastfeeding in 584 preterm
infants stratified by gestational age (GA: 28-31 week; 32-36 week). SEM demonstrated
excellent fit. Hospital breastfeeding practices were the strongest universal predictor
across both GA groups. For early preterm infants (28-31w), infant functional status and
readiness were critical. For moderate-to-late preterm infants (32-36w), maternal
factors—self-efficacy, perceived milk sufficiency, social support and infant readiness

5
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were significant. Findings underscore the paramount importance of standardized

hospital interventions and GA-specific approaches.
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