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Abstract

Objective: This study aimed to create a group of nursing intervention (cluster nursing) strat-
egies of phototherapy for neonates and to evaluate clinical effects of intervention measures on
reducing neonatal jaundice in neonates.

Methods: We performed a prospective study. A total of 14| patients with neonatal ABO
hemolytic jaundice were included and randomly divided into two groups: intervention group
and control group. The intervention group adopted cluster nursing measures in combination
with continuous phototherapy (blue light), while the control group adopted routine nursing
together with continuous phototherapy (blue light).

Results: No differences were observed in general characteristics between the groups. On the
seventh day of treatment, percutaneous bilirubin levels were significantly lower in the interven-
tion group than in the control group. On the seventh day of treatment, milk intake was signif-
icantly higher and the duration of hospitalization was significantly shorter in the intervention
group than in the control group.

Conclusion: Use of cluster nursing measures in combination with phototherapy in neonatal
ABO hemolysis can effectively reduce bilirubin levels, improve symptoms of jaundice, and shorten
the course of the disease.
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Introduction

Neonatal hemolytic disease refers to homol-
ogous autoimmune hemolysis caused by
blood group incompatibility of the mother
and child. In this disease, ABO blood group
incompatibility is the most common, and its
symptoms are milder than Rh hemolysis,
but there is still the possibility of nuclear
jaundice. Therefore, early intervention
treatment has important clinical signifi-
cance.! Cluster nursing is defined as a
group of nursing intervention measures,
and each measure has been verified in clin-
ical practice to improve the outcomes of
patients. This combination can achieve a
better outcome than single implementa-
tion.” Previous research has shown that
massage can effectively promote intestinal
peristalsis and discharge of meconium,
and reduce bilirubin absorption. The
simple touch method increases the appetite
of neonatal milk intake, stimulates the
synthesis of glycogen, fat, and protein,
improves the digestive ability of food
absorption, and quickly restores physiolog-
ical weight loss.® During the process of mas-
sage with music therapy, children’s crying
time, sleeping time, and jaundice index are
improved, indicating that massage com-
bined with music therapy for jaundice can
improve the treatment effect.* Additionally,
a bath effectively cleanses the skin, removes
dirt, and promotes skin health. In the
1980s, new concepts of phototherapy and
health care were developed in countries,
such as the United States, Canada, and
Japan. Developmental care for premature
infants has been implemented by providing

a “bird’s nest” and “butterfly pillow” to
provide a sense of security and to promote
extension of the newborn’s body. This
study aimed to create cluster nursing inter-
vention strategies of phototherapy for neo-
nates and to evaluate clinical effects of
intervention measures on reducing neonatal
jaundice in neonates.

Materials and methods

General data

Pediatric patients with neonatal ABO
hemolytic jaundice who were admitted to
the Affiliated Hospital of Qingdao
University Neonatal Intensive Care Unit
(NICU) from June 2014 to June 2015
were enrolled. The patients were randomly
divided into two groups by a computer-
generated randomization list. All pediatric
patients were ABO blood group incompat-
ible, and positive for serum-free antibody
and erythrocyte antibody. All patients
who met the following criteria®® were
excluded: Rh hemolysis, severe infections,
hepatic disease, hyperbilirubinemia without
significant causes, and inherited metabolic
diseases. General data were compared
before treatment, such as sex, gestational
age, birth weight, phototherapy duration,
and bilirubin levels. Additionally, milk
intake, percutaneous bilirubin values and
the duration of hospitalization of neonates
in both groups were recorded during their
7 days of hospital stay.



Wang et al.

Methods

The two studied groups were the interven-
tion group and control group. These two
groups adopted the same therapy regimen,
using a double-sided illuminated blue box
(Ningbo David Medical Device Co., Ltd.,
Ningbo, China) for blue light treatment,
and the main peak of the wavelength of
the blue light was between 425 and
475nm. The duration of phototherapy was
8 to 16 hours. The accumulated time of
using the modulator tube was <1000
hours, and the distance from the modulator
tube to the skin was 30 to 50cm. Room
temperature was maintained within 24°C
to 26°C and humidity in the oven was
55% to 65%. The phototherapy box was
preheated and maintained within 28°C to
32°C. The pediatric patients were placed
into the phototherapy box.

The control group adopted routine nurs-
ing measures’ for skin cleaning before the
patients were placed into the box. Patients
were not allowed to apply powders and oils
on the skin. If the body temperature of the
pediatric patient was higher than 37.8°C
or lower than 35°C, phototherapy was
stopped. In contrast, the intervention
group adopted cluster nursing therapy.
Specific measures in the intervention
group were as follows.

Unified operator training and guidance. The
operators participated in unified training
and guidance, including theoretical training
and operation training. Through lectures,
bedside presentations, and video demon-
strations, the operators investigated various
methods and application of NICU cluster
nursing for neonatal phototherapy.
If  examination  results met  the
standards after theoretical training and
operation assessment, the intervention was
performed.

Bath. Tub baths were performed by nurses
who completed the training. Environmental
requirements were a room temperature of
24°C to 28°C, gentle light, and water tem-
perature of 38°C to 41°C. A bath time of 10
minutes was considered as suitable (or up to
30 minutes). Both hands were washed and
warmed, fingernails were shorter than the
fingertips, and a mask was worn.

Creation of a “nest”. The bath towel of the
neonate was folded to the center like a
roller to make an oval nest. This was per-
formed to simulate the uterine environment
for the neonates, and thus increase their
sense of security. The patient was placed
into the nest in the phototherapy box (pre-
heated up to 33°C-34°C) with the neck
stretched, and both hands and legs were
close to the centerline of the body in a
curled position. The position of the
patient’s body was properly changed until
the phototherapy was completed.

Music therapy. Female singing and classical
music can calm the neonate and reduce
adverse reactions of  phototherapy.’
Gentle, natural, and regular music was
repeatedly played every 3 hours. The
music volume was continuously maintained
at 20 to 30 dB. A cassette recorder was used
and placed 30 to 40 cm near the head of the
neonate when played.®

Touching. Within 1 hour after milk intake,
touching was not performed. Operators
adopted domestic modified simple meridian
massage (MDST-AC (plus acupoints with
collateral massages).” In MDST-AC, the
newborn is in a half-naked condition, and
the traditional touch method is combined
with traditional Chinese medicine channels
and collaterals in the spleen and kidney
meridian. Spleen channel and kidney chan-
nel massage in traditional Chinese meri-
dians is also included.
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The primary outcome was percutaneous
bilirubin values in neonates. Secondary out-
comes included milk intake and the dura-
tion of hospitalization for neonates.

Statistical methods

We calculated our sample size on the basis
of the sample size formula suggested for
randomized, clinical trials, considering a
type I error of 5% (x=0.05), type II error
of 20% (ff=0.20; power =80%), and the
bilirubin level as the main variable. SPSS
17.0 (SPSS Inc., Chicago, IL, USA) was
used for statistical processing. Quantitative
data were analyzed by the t-test for two
independent samples and values are shown
as mean =+ standard deviation. Qualitative
data were analyzed by the chi-squared test
and described as frequency and percentage.
The normality of the data was verified by
the quantile-quantile graph. For compari-
son of observational indicators in both
groups, the t-test of two independent sam-
ples and the Mann—Whitney test were
used. P<0.05 was considered statistically
significant.

Ethics

The guardians were informed that the study
process would not be life-threating or
damage the newborn, while protecting
the privacy of the subject. This study
was approved by the Qingdao University
Ethics  Committee. =~ The  guardians

voluntarily participated in the study and
signed informed consent.

Results

A total of 141 pediatric patients were ran-
domly divided into 72 patients in the inter-
vention group and 69 patients in the control
group. The gestational age of the patients
ranged from 37 to 42 weeks and birth
weight ranged from 2500 to 4000 g. There
were no significant differences in sex, gesta-
tional age, birth weight, phototherapy
duration, and bilirubin levels before treat-
ment between the groups (Table 1).
Comparison of percutaneous bilirubin
values of neonates in both groups is
shown in Table 2. On the seventh day of
treatment, percutaneous bilirubin levels
were significantly lower in the intervention
group than in the control group (P =0.01).
Comparison of milk intake of neconates in
both groups is shown in Table 3. On the
seventh day of treatment, milk intake was
significantly higher in the intervention
group than in the control group
(P=0.02). The duration of hospitalization
was significantly less in the intervention
group than in the control group (7.03+
1.204 versus 8.81 +2.241 days, P <0.001).

Discussion

ABO hemolytic disease is the most common
disease in the neonatal period, and excessive
bilirubin levels can lead to injury of several

Table |. General characteristics of pediatric patients with neonatal ABO hemolytic jaundice.

No. of Gestational  Bilirubin Maternal Birth
Groups cases  Male: female, n (%) age (weeks) value (mg/dL) age (years) weight (kg)
Intervention group 72 33 (45): 39 (54) 38.154+445 1279+£345 2981+£593 3.37+052
Control group 69 37 (53): 32 (46) 39.26 +1.65 14.00+3.89 29.40+441 3.40+0.52
T (P 0.84 1.94 0.47 0.35
P value 0.35 0.05 0.64 0.72

Values are mean =+ standard deviation or n (%).
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tissue organs, especially the central nervous
system.” In recent years, some scholars in
China have proposed the concept of the
cluster,'™!'" which was applied early in the
adult ICU and achieved good clinical
effects in preventing ventilator-associated
pneumonia and catheter-related blood
stream infections. However, cluster inter-
vention is not as well applied in the
NICU, and no studies have been conducted
on ABO hemolytic disease in neonates.

Previous studies'*'? have indicated that
touching and bathing effectively promote
intestinal peristalsis, accelerate discharge
of meconium, and reduce absorption of bil-
irubin. Furthermore, before phototherapy,
these methods can effectively clean the skin,
remove dirt, promote skin metabolism,
increase a comfortable sensation, and
improve compliance of phototherapy.'*
Smith et al.'> showed that nursing with a
“nest” and music treatment improve the
comfortable sensation of neonates in the
phototherapy box, increase the sense of
security, and reduce dysphoria and crying.
An increasing amount of studies have
focused on music treatment on neonates.'®
Music calms breathing and heart rate in
neonates, and improves sucking behavior.
In combination with application of a nest,
music simulates the uterine environment to
enable neonates to better adapt to the extra-
uterine environment, reduce anxiety, and
relieve stress.

We used cluster nursing intervention for
neonatal patients with ABO hemolytis dis-
ease, and measured bilirubin levels, milk
intake, the duration of hospitalization,
and other indicators to evaluate its effects.
We found that the mean bilirubin level in
the intervention group on the seventh day
of treatment was significantly lower than
that in the control group, and milk intake
during  hospitalization ~ was  higher.
Additionally, the days of hospitalization
were significantly shortened in the interven-
tion group compared with the control

group. Before phototherapy, bathing in
combination with touching increases defe-
cation, increases release of bilirubin, and
reduces serum bilirubin levels.® As men-
tioned above, music improves sucking
behavior and increases milk intake.
Cluster nursing integrates these factors to
provide a synergistic effect of each factor,
and thus reduces days of hospitalization,
shortens healing time, and reduces hospital-
ization fees.

Our results indicate that the cluster nurs-
ing intervention planned in this study was
effective. However, during the first several
days of intervention, milk intake and biliru-
bin levels did not significantly change. On
the seventh day, the differences in milk
intake and bilirubin levels were significant,
which may be associated with the limited
time, operation, and size of the sample.
Further studies are required to investigate
formulation of cluster nursing intervention
strategies for neonatal jaundice, factors of
cluster intervention, and the optimum com-
bination of various factors according to
evidence-based medicine.

Declaration of conflicting interest

The authors declare that there is no conflict of
interest.

Funding

This research received no specific grant from any
funding agency in the public, commercial, or
not-for-profit sectors.

ORCID iD

Wei Wang (® https://orcid.org/0000-0001-6697-
5212

References

1. Jia JP, Huang XX, Li FF, et al. The value of
umbilical cord blood bilirubin and hemolysis
three test in the early diagnosis of neonatal
ABO hemolytic disease. Maternal & Child
Health Care of China 2014; 29: 227-230.


https://orcid.org/0000-0001-6697-5212
https://orcid.org/0000-0001-6697-5212
https://orcid.org/0000-0001-6697-5212

Wang et al.

. Ma LL, Liang Y and Chen J. Research
progress of mnewborn touching nurse.
J Nurs 2015; 22: 20-24.

. Shao XM, Ye HM and Qiu XS. Practical
neonatology M. In: XM Shao, HM Ye and
XS Qiu (eds) Practical neonatology. Beijing:
People’s medical publishing house, 2011,
pp-296-299.

. Chinese pediatric society of Chinese medical
association and Editorial board of Chinese
Journal of Pediatrics. Expert Consensus in
diagnosis and treatment of newborn’s hyper-
bilirubinemia. Chinese Journal of Pediatrics
2014; 52: 745-748.

. Cui Y. Pediatric nursing M. In: Y Cui (ed)
Pediatric nursing. Beijing: People’s medical
publishing house, 2012, pp.142—144.

. Loewy J, Stewart K, Dassler AM, et al. The
effects of music therapy on vital signs, feed-

ing, and sleep in premature infants.
Pediatrics 2013; 131: 902-918.
. Liu L, Zhao ZM, Jiang WQ, et al.

Randomized controlled clinical effective
study of music therapy for attention deficit
hyperactivity disorder. Chinese Journal of
Child Health Care 2015; 23: 250-253.

. Chai WH, Pan JY, Chen JZ, et al. The role
of meridian touching on neonatal hyperbilir-
ubinemia. Chinese Journal of Practical
Nursing 2014; 30: 9-12.

. Zhu XP, Ling J and He XY. Influence of
abdominal massage in circular motions
with operation of expanding anus to

10.

11.

12.

13.

14.

15.

16.

accelerate bowel movement on neonatal
jaundice. Journal of Nurses Training 2015;
30: 278-279.

Wu M and Hu Y. Analysis of misunder-
standings of care bundles and suggestion
for clinical application. Journal of Nursing
Science 2013; 28: 84-86.

Manzo BF, Corréa AR and Rocha LLM.
Use of a bundle for central line care in neo-
natal and pediatric intensive care units: an
integrative review. Journal of Nursing UFPE
2015; 9: 8111-8122.

Seyyedrasooli A, Valizadeh L, Hosseini MB,
et al. Effect of vimala massage on physiolog-
ical jaundice in infants: a randomized con-
trolled trial. J Caring Sci 2014; 3: 165.
Huang XQ, Hu YX and Pan LS. Clinical
study on massage therapy to prevent neona-
tal nosocomial infections. Chinese Journal of
Nosocomiology 2015; 25: 4271-4272 +4278.
Telofski LS, Morello AP 3rd, Mack Correa
MC, et al. The infant skin barrier: can we
preserve, protect, and enhance the barrier?
Dermatol Res Pract 2012; 2012: 198789.
Smith K. Music as a means of treating pre-
mature infants. Spring 2014; 83: 2015.
Ettenberger M, Odell-Miller H and
Cardenas CR. Music therapy with prema-
ture infants and their caregivers in
Colombia — a mixed methods pilot study
including a randomized trial. Voices A
World Forum for Music Therapy 2014; 14:
DOI: 10.15845/voices.v14i2.756



	table-fn1-0300060519887630
	table-fn2-0300060519887630
	table-fn3-0300060519887630

