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Abstract

Background: fundus screening is a common method to detect fundus abnormalities. It is being widely used
in Neonatal Intensive Care units (NICU). However, it may lead to moderate to severe pain in neonatal
patients. A large number of studies have confirmed that breast milk olfactory stimulation and mother's
voice are good sensory stimulation, which can relieve operational pain, stabilize vital signs, and are safe
without side effects, but there are few studies on the effect of fundus screening pain in newborns.
Objective: To explore the effects of olfactic stimulation of breast milk, mother's voice and combined
intervention of the two sensory stimuli on pain, heart rate and blood oxygen saturation caused by neonatal
fundus screening, in order to enrich the pain management strategy of neonatal fundus screening.

Methods: From April 2023 to December 2023, children in NICU of a Top three hospital in Urumgqi were
selected as the study objects, and randomly divided into 4 groups by envelope method: control group,
breast milk olfactory stimulation group, mother's voice group, and breast milk olfactory stimulation
combined with mother's voice group. The study process was divided into 3 stages: 1min before screening,
Imin after screening and 2min after screening. (1) Control group: the children were given swaddling
routine nursing measures; (2) Breast milk olfactory stimulation group: on the basis of routine care, Sml of
breast milk was dropped into two sterile gauze (2.5cm X 2.5c¢m), the gauze was wring out with sterile
tweezers until it did not drop milk, and placed in both ears of the child (about 10cm from the nose of the
child), and the child's breast milk was given olfactory stimulation from Smin before screening to Smin after
screening; (3) Mother voice group: On the basis of routine care, the mobile phone playing the recording is
placed around 20 cm away from the head of the child with a decibel of 45-50 dB, 10min before the
screening to 10min after the screening, the mother voice intervention is given; (4) Combination group: on
the basis of routine nursing, children were given breast milk olfactory stimulation combined with mother
voice intervention. Premature Infant Pain Profile (PIPP) was used to evaluate pain of full-term infants and
premature infants. PIPP included 7 items including 3 behavioral indexes of frowning, squeezing eyes and
deepening nasolabial groove, 2 physiological indexes of heart rate and blood oxygen saturation, and 2
baseline indexes of gestational age and behavioral status. The differences of PIPP score, heart rate and
blood oxygen saturation 1min before, Imin after and 2min after screening were evaluated in the four
groups.

Results: A total of 132 NICU newborns were included in this study, including control group, breast milk
olfactory stimulation group, mother's voice group, and breast milk olfactory stimulation combined with
mother's voice group, with 33 newborns in each group.

(1) There was no statistical significance in the comparison of general data between the four groups of
children and their mothers (P > 0.05), and the four groups of children were comparable.

(2) Preterm pain score (PIPP) : 1 minute before screening, the PIPP score was 3.33 & 1.24 points in the
control group, 3.48 + 1.18 points in the breast milk olfactory stimulation group, 3.55 & 1.20 points in the
mother's voice stimulation group, and 3.24 = 1.20 points in the combined group. There was no significant
difference in PIPP scores 1 minute before screening among the four groups (P > 0.05). (2) There were
statistically significant differences in the intergroup effect, time effect and interaction effect of PIPP score
among the four groups (group F =7.857, P <0.001; In group F =1078.795, P < 0.001; F interaction = 2.183,
P = 0.048); (3) Pairwise comparison of PIPP scores 1 minute after screening among the four groups

showed statistically significant difference between the control group and the breast milk olfactory



stimulation combined with the mother's voice stimulation group (P=0.024); There was no significant
difference between control group, breast milk olfactory stimulation group and mother voice group (P >
0.05). The PIPP scores of the four groups were pairwise compared 2 minutes after screening, and there
were statistically significant differences between the control group and the breast milk olfactory stimulation
combined with the mother's voice stimulation group, the breast milk olfactory stimulation group and the
mother's voice group (P < 0.001, P=0.014, P=0.042).

(3) Blood oxygen saturation: 1 minute before screening, the blood oxygen saturation was 95.03 £2.20% in
the control group, 95.39 &= 2.75% in the breast milk olfaction stimulation group, 95.06 1= 2.26% in the
mother's voice stimulation group, and 95.48 &= 1.50% in the combined group. There was no significant
difference in blood oxygen saturation 1 minute before screening among the four groups (P > 0.05). (2)
There were statistically significant differences in the intergroup effect, time effect and interaction effect of
blood oxygen saturation among the four groups (group F =6.703, P < 0.001; In group F =184.295, P <
0.001; F interaction = 2.053, P = 0.060); (3) Pairwise comparison of blood oxygen saturation 1 minute after
screening among the four groups showed statistically significant differences between the control group and
the breast milk olfactory stimulation combined with the mother's voice stimulation group and the breast
milk olfactory stimulation group (P < 0.001); There was no significant difference between the control
group and the mother voice group (P > 0.05). The pairwise comparison of blood oxygen saturation 2
minutes after screening among the four groups showed that the difference between control group and
combination group and breast milk olfactory stimulation group was statistically significant (P < 0.001,
P=0.009), while the difference between control group and mother's voice group was not statistically
significant (P > 0.05).

(4) Heart rate: (D The heart rate 1 minute before screening was 141.63 & 10.05 times /min in the control
group, 140.09 =9.21 times /min in the breast milk olfactory stimulation group, 137.33 £ 10.64 times /min
in the mother's voice stimulation group, and 138.58 -8.98 times /min in the combined group. There was no
significant difference in heart rate 1 minute before screening among the four groups (P > 0.05). (2) There
were statistically significant differences in the intergroup effect, time effect and interaction effect of heart
rate among the four groups (group F =6.621, P < 0.001; In group F' =429.643, P < 0.001; F interaction =
3.483, P = 0.018); (3) Pairwise comparison of the heart rate of the four groups 1 minute after screening
showed that there was statistical significance between the control group and the combination group and the
breast milk olfaction stimulation group 1 minute after screening (P=0.002, P=0.015), while there was no
statistical significance between the control group and the mother's voice group (P > 0.05). 2min after
screening, there was significant difference between the control group and the combination group and the
breast milk olfactory stimulation group (P < 0.001, P=0.006), but there was no significant difference
between the control group and the mother's voice (P > 0.05).

Conclusion: The three interventions used in this study can effectively relieve pain after fundus screening in
newborns. The combined application of breast milk olfaction stimulation and mother's voice is more
effective than the single application. Breast milk olfaction stimulation and combined intervention can
effectively stabilize blood oxygen saturation and heart rate, while the mother's voice has no significant
effect on the stability of blood oxygen saturation and heart rate. Breast milk olfactory stimulation and
mother's voice and their combined application have the characteristics of simple intervention, strong
feasibility, safety and no side effects, and have certain application value in clinical practice, and can be
used as a non-drug pain management measure in clinical application.

Key words: newborn; Fundus screening; Pain; Breast milk olfactory stimulation; Maternal vocal.
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