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ABSTRACT

Background: Breastfeeding involves complex coordination of sucking, swallowing, and breathing. While oxygen
desaturation during feeding is well-documented in preterm neonates, it remains underexplored in healthy term neonates. This
study evaluates SpO: variations during and after breastfeeding in stable term neonates during the first 48 hours of life.
Material and Methods: A hospital-based cross-sectional study was conducted in the postnatal wards of R.L. Jalappa
Hospital over 3 months. The study included 50 term neonates (gestational age >37 weeks) who were hemodynamically stable
and exclusively breastfed during the first 48 hours. SpO: was measured before, during, and after breastfeeding at 12, 24, 36,
and 48 hours. Data were analysed using SPSS version22.0,with statistical significance set at p < 0.05.

Results: The mean birth weight of the neonates was 3.03 £ 0.37 kg, and the mean gestational age was 39 weeks. At 12 hours,
a significant decrease in SpO: was observed during breastfeeding (95.66% to 94.84%) with partial recovery post-feeding
(95.12%). A similar trend was observed at 48 hours, where SpO- decreased by 0.71% during breastfeeding and recovered
post-feeding. Statistically significant differences in SpO: were found at 12 and 48 hours (p < 0.05). These fluctuations were
small but significant and fell within the normal physiological range.

Conclusion: Minor fluctuations in SpO: during breastfeeding are normal physiological responses in term neonates, likely
due to transient changes in respiratory patterns and oxygen demand during feeding. The study suggests that monitoring SpO-
levels during the first 48 hours could serve as a standardized tool to assess feeding difficulties and help identify neonates
who may require further evaluation or intervention.
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1. INTRODUCTION

Breastfeeding is a critical component of neonatal care, providing essential nutrients, enhancing immune defence, and
promoting neurodevelopment. () Effective breastfeeding relies on the synchronized coordination of sucking, swallowing,
and breathing, which typically matures between 34 and 36 weeks of gestation.® While feeding-related desaturation and
bradycardia have been well-documented in preterm neonates, such physiological fluctuations are often underestimated in
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healthy term neonates.®

Pulse oximetry is a non-invasive, sensitive, and reliable method for detecting transient fluctuations in oxygen saturation
(Sp0y), especially during physiological stress such as feeding. ® Oxygen desaturation episodes during feeding may be caused
by transient airway obstruction, immature central coordination, or reduced respiratory effort due to fatigue. ® The first 48
hours of life constitute a critical period of physiological adaptation for term neonates involving circulatory transition,
establishment of functional residual capacity, and closure of fetal shunts such as the ductus arteriosus. ©

Although pulse oximetry is routinely used for monitoring high-risk neonates, there is a paucity of literature focusing on
oxygen saturation variability during breastfeeding in stable term neonates. A study by Geddes et al. highlighted that
breastfeeding may lead to detectable fluctuations in SpO: and coordination of suck-swallow-breathe mechanisms even in
term infants.(")

This study aims to evaluate the variation in oxygen saturation during and after breastfeeding in stable term neonates during
the first 48 hours of life.

2. MATERIAL AND METHODS

This was a hospital-based cross-sectional study conducted in the postnatal wards in R.L Jalappa Hospital, a tertiary care
centre, over 3 months. The study was approved by the Institutional Ethics Committee of R.L. Jalappa Hospital. Written
informed consent was obtained from all parents or legal guardians before the enrolment for study. Term neonates (gestational
age >37 weeks) who were hemodynamically stable and exclusively breastfed during the first 48 hours of life were included
in the study. Neonates were enrolled consecutively based on availability and parental consent.

Inclusion Criteria were hemodynamically stable term, appropriate for gestational age neonates born during the study period,
admitted in the postnatal ward with baseline saturation of 94% and above. Exclusion Criteria were low birth weight, Sick or
unstable neonates, babies with mothers having breast, nipple problems, Babies having gross congenital anomalies that can
affect feeding, and babies having cardiovascular anomalies in the anomaly scan.

The sample size was calculated based on a previous study by Sana Niaz et al., which reported mean oxygen saturation during
feeding as 94.1 + 2.1 and after feeding as 95.8 + 2.8. Using these values at a 95% confidence level and 90% power, the
estimated sample size was 45. With a 10% non-response rate, the final sample size was adjusted to 50 neonates.

After obtaining informed consent from the parents, eligible neonates were monitored for oxygen saturation using an
ACCURQO table-top (US-FDA approved) pulse oximeter after calibration with a neonatal probe. ® SpO. values were recorded
1 minute before breastfeeding (baseline), during breastfeeding (every 30 seconds for the first 5 minutes), and immediately
after breastfeeding (for at least 5 minutes post-feed). Feeding was conducted in a calm environment, with mothers instructed
to breastfeed in their usual position.

Data on gestational age, birth weight, mode of delivery, and relevant maternal and neonatal history were recorded using a
structured proforma. SpO- recordings were entered contemporaneously. Data were entered into Microsoft Excel and analysed
using SPSS version 22.0.Categorical data: Expressed as frequencies and percentages; analysed using the Chi-square test.
Continuous data: Presented as mean + standard deviation (SD).Paired t-test: Used to compare mean oxygen saturation before,
during, and after breastfeeding. P-value <0.05 was considered statistically significant.
Graphs and charts were created using MS Excel and MS Word.

3. RESULTS

The current study showed that the mean birth weight was 3.03+0.37 kg and the mean gestational age was 39 weeks. 35(70%)
babies were born via LSCS and 15(30%) were born via Vaginal delivery. Among the 50 babies 21(42%) were female and
29(58%) were male.

Table 1 presents oxygen saturation levels (%) at 12, 24, 36, and 48 hours.

Baseline saturation Saturation during | Saturation after | p- value
breastfeeding breastfeeding
12 Hours 95.66+1.23% 94.84+1.19% 95.12+1.61% 0.01**
24 Hours 94.65+1.69% 95.02+1.69% 0.10
36 Hours 94.37£1.57% 94.96+1.59% 0.05*
48 Hours 94.29+1.54% 95.00+1.74% 0.03*
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Table 1 presents oxygen saturation levels (%) at 12, 24, 36, and 48 hours, comparing measurements under different conditions
(baseline, during breastfeeding, and after breastfeeding) with corresponding p-values indicating statistical significance. The
p-values are accompanied by asterisks (* for p < 0.05, ** for p < 0.01), suggesting significant differences.

At 12 hours the saturation decreases by 0.82% during breastfeeding compared to baseline (95.66% to 94.84%) and partially
recovers after breastfeeding (95.12%, still 0.54% below baseline). The significant p-value suggests that the decrease during
breastfeeding is not due to random variation, likely reflecting a physiological response (e.g., altered breathing patterns or
increased oxygen demand during feeding). The difference between during and after breastfeeding (0.28%) is smaller but
contributes to the overall significance, as the post-feeding value approaches baseline. Since all values remain within the
normal range, the 0.82% decrease is unlikely to be clinically significant unless associated with symptoms like apnea or
desaturation below 90%.

At 24 hours, there is no statistically significant difference between saturation during and after breastfeeding (p = 0.10). At
36 hours, there is a statistically significant difference between saturation during and after breastfeeding (p = 0.05). Saturation
increases by 0.59% after breastfeeding (94.37% to 94.96%), yet the values are in the physiological range. Across all time
points, oxygen saturation is lower during breastfeeding compared to after breastfeeding, with differences ranging from 0.28%
(12 hours, during vs. after) to 0.71% (48 hours). This trend aligns with physiological changes during feeding, such as altered
breathing patterns or increased oxygen demand. The changes in saturation (0.28-0.82%) are small and within the normal
range (>94%), suggesting they are physiologically normal rather than pathological.

4. DISCUSSION

Despite a thorough search of the literature, no studies directly comparable to the present one were found. However, a few
closely related studies are discussed below. In a study by Suiter DM et al., where variations in saturation during and after
breastfeeding were observed at 1 week and 2 months of age to study cardiopulmonary changes, it was found that mean SpO2
levels were significantly higher in 2-month-old infants (mean: 97.57) compared to 1-week-old infants (mean: 96.35) (P =
0.001). SpO2 was not affected by any of the three trials (before, during, and after feeding) (9).

A possible physiological explanation for the findings in the present study could be that during breastfeeding, the slight
decrease in saturation (e.g., 0.82% at 12 hours, 0.71% at 48 hours) may result from temporary changes in respiratory patterns,
such as shallower or less frequent breathing, or from increased oxygen consumption during feeding. This is particularly
relevant for infants, who may experience brief periods of reduced ventilation while suckling. After breastfeeding, the
recovery or increase in saturation post-feeding (e.g., 0.71% at 48 hours) likely reflects a return to normal breathing patterns
and oxygen homeostasis.

In a study by Niaz et al., significantly lower saturation levels during breastfeeding were observed in term infants (P < 0.001),
with recovery post-feeding, consistent with our current data (10). Preterm infants may show more pronounced changes, but
the normal range observed in these studies suggests healthy subjects. In clinical settings, these findings suggest that minor
decreases in saturation during breastfeeding are expected and typically resolve post-feeding. However, infants with
respiratory issues (e.g., preterm infants or those with congenital conditions) may require closer monitoring. A major
limitation of our study is the smaller sample size.

5. CONCLUSION

The normal physiological responses in saturation variations occur in term neonates and are not typically associated with
clinical concerns. The significant p-values observed in the studies suggest consistent effects, likely due to transient changes
in breathing patterns or oxygen demand during breastfeeding. Based on these findings, monitoring saturation levels up to 48
hours could be considered a standardized tool for assessing feeding difficulties, particularly in infants who may experience
temporary saturation decreases. This approach could provide a more objective method for identifying infants who might
benefit from further evaluation or intervention
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