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ARTICLE INFO ABSTRACT

Keywords: Introduction: Neonatal jaundice is a common condition in newborns. Neonatal jaundice is usually treatable, but
Neonatal jaundice it may cause kernicterus that leads to bilirubin encephalopathy The aim of this study was to examine the effect of
Massage massage, tub bath and sponge bath on bilirubin levels of newborn infants with hyperbilirubinemia.

Tub bathing
Sponge bathing
Randomized controlled trial

Methods: This is a randomized controlled experimental study. This study was conducted with 140 newborns in
the 34th and following weeks of gestation who were receiving phototherapy in the neonatal intensive care unit
of a university hospital in eastern Turkey. The newborns were given a either massage (n = 35), a tub bath
(n = 35) or a sponge bath (n = 35) by the researcher. Except for routine clinical procedures, no other procedures
were administered to the newborns in the control group (n = 35). The total bilirubin values of the newborns
were measured using non-invasive bilirubin device before the procedures, and six hours and 12 h after.
Results: This study found that there was a significant difference between the bilirubin levels in massage
(3.82 = 1.78; p = 0.000), sponge bath (4.42 + 1.30; p = 0.000), tub bath (3.63 = 1.50; p = 0.000) and
control groups (7.62 * 2.54; p = 0.000). A similar case was observed in the duration of receiving phototherapy
mean scores in massage (13.60 *= 2.45; p = 0.000), sponge bath (20.05 = 0.72; p = 0.000), tub bath
(16.97 = 1.75; p = 0.000) and control groups (32.05 = 9.03; p = 0.000).

Conclusions: In this study, the bilirubin levels and the duration of phototherapy treatment of newborns decreased

most rapidly in the massage group, followed by tub bath group and sponge bath group.

1. Introduction

Neonatal hyperbilirubinemia refers to an excess of more than 5 mg/
dl bilirubin above the normal level. Jaundice (icterus), is a result of the
increased breakdown of red blood cells and/or decreased hepatic ex-
cretion of bilirubin and appears as a result of the deposition of bilirubin
in the skin and mucosa [1,2]. It is one of the most common clinical
findings in newborns during the first weeks of their lives (in 60% of the
term infants and 80% of the preterm infants). Neonatal jaundice is
usually treatable, but it can lead to bilirubin encephalopathy which can
progress to kernicterus. Also, incurable cases may develop permanent
neurological and developmental disorders [3-6]. For this reason, pa-
tients should be monitored carefully and treated as soon as possible
even though neonatal jaundice is mostly temporary and treatable [7,8].

There are several treatment methods for infants with hyperbilir-
ubinemia; phototherapy and blood exchange transfusion are two of
these methods [9]. Although studies have shown that these treatments
may control the disease, they may also cause a number of potential side
effects such as: blood transfusion allergies, omphalocele, diarrhea,
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dehydration, skin eruption, blue baby syndrome [2-4,10]. Therefore,
nurses should identify newborns at hyperbilirubinemia risk, ensure
their safety and care, and monitor them by making appropriate as-
sessments to optimize outcomes [3].

A review of the relevant literature showed that there are several
studies that have attempted to help newborns with hyperbilirubinemia
and shown that they suffer less from the side effects of phototherapy
and recovery is accelerated. Some studies showed that massage is ef-
fective in reducing the bilirubin levels of term infants receiving pho-
totherapy on the third and fourth days [10,11]. Other studies also re-
ported that massaging before phototherapy helps decrease the serum
total bilirubin [3,12,13]. Moreover, a study showed that giving sponge
baths to premature infants before the phototherapy is effective in de-
creasing the level of bilirubin [14]. Generally, nurses give a routine
sponge bath to the newborn, and a tub bath is not suggested until
umbilical cord heals; these guidelines, however, may vary by health
institutions and countries [15,16] there are also studies reporting that
tub baths for newborns do not cause any harm [17,18]. Some studies
report that bathing has some benefits for infants such as reducing pain,
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relaxing muscles, regulating blood circulation and the respiratory
system, increasing intestinal motility, increasing sleep duration, and
encouraging parent-infant interaction [17-20]. Reviewing the litera-
ture indicated that there have been no studies investigating the re-
lationship between bilirubin level and tub bathing.

Moghadom et al. (2015), performed massage twice a day on infants
with hyperbilirubinemia and monitored them for four days. They re-
ported that performing massage may increase bowel activity and the
frequency of defecation by stimulating the vagus nerve. They also de-
monstrated that the increase in defecation frequency can lead to effects,
including the reduction of conjugated bilirubin secreted in the bowels
and an increase in the excretion of waste products, such as bilirubin
[20].

Semmekrot et al. (2004) reported that the increase of bowel activity
in newborn infants reduces enterohepatic circulation, which leads to an
increase in the excretion of bilirubin [21]. Chen (2011) monitored
hyperbilirubinemia-diagnosed infants for five days and showed that
performing massage on them accelerated the flow of blood, lymph and
tissue fluids through the tactile stimulation, which in turn increased the
collection and excretion of waste products, such as bilirubin [12]. Cinar
(2004) and Kurtulan Bulut (2009) reported in their studies that bathing
had certain benefits for infants, including increasing bowel activity and
yielding positive effects on respiratory, circulatory and excretory sys-
tems [14,22]. This study conducted a combined analysis of massage and
bathing applications, assuming that bathing would increase blood cir-
culation and bowel activity in newborn infants, just as it does in mas-
sage application, as well as increase the frequency of defecation and
bilirubin excretion by affecting infants’ enterohepatic circulation.

2. Design and methods

To conduct this study, the researcher obtained permission from the
institution where the study was performed as well as the approval of the
Scientific Research and Publication Ethics Committee of inénii
University’s Health Sciences Faculty (2017/8-10-Turkey). The re-
searcher also provided the necessary information to the parents who
agreed to participate in the study and asked them to sign informed
consent forms.

This is a randomized controlled experimental study. The population
of the study consisted of newborns who were receiving phototherapy in
the neonatal intensive care unit of a university hospital in eastern
Turkey.

The study was conducted between March and August 2017. The
study sample included infants a) who were in their 34th and following
pregnancy weeks, b) who were fed only formula milk, ¢) jaundice oc-
curring in the first week after birth and infants without pathological
diagnosis d) who did not have any gastrointestinal system diseases
(liver enzyme disorder, Necrotizing enterocolitis (NEC), GIS mal-
formation, etc.), and e) who did not have any conditions that restricted
them from being bathed.

The G*Power software package was used to calculate the sample
size. The sample consisted of 140 newborns who comprised (d = 0.5)
effect size and (a = 0.050) alpha level and 95% confidence level (1-f)
according to the power analysis. Each group consisted of 35 patients.

2.1. Randomization

Newborns meeting the inclusion criteria were randomly allocated to
one of the 4 groups (Fig. 1). Numbers were given to newborns se-
quentially on entry into the study and the random numbers table used
to allocate to one of 4 groups.

2.2. Data collection tools

Newborn Follow-up Form: This form was created by the researcher
based on a literature review. It includes information about newborns
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such as height, weight, gender, gestational age, blood bilirubin value.

2.2.1. Transcutaneous bilirubinometry device

Serum bilirubin of infants was measured using a transcutaneous
bilirubinometry device which is non invasive and contacts with the
baby's forehead and has a measuring range of at least 0.0 —20 mg/dl.
The reader tip of the trnascutaneous bilirubin device measures by
contacting with the baby's forehead.

2.3. Interventions

The researcher followed the routine procedures of the phototherapy
clinic a) participating newborns receiving phototherapy had their
clothes removed b) newborns had their diaper changed c) the new-
borns’ eyes were covered with eye patches, d) the position of infants
was changed every two hours, e) infants were fed every three hours f)
after feeding, the researcher resumed the phototherapy.

2.3.1. Control group

The infants in the control group received no procedures other than
the clinical ones. The bilirubin levels of the infants were measured by
transcutaneous bilirubinometry device and recorded in the “Newborn
Follow-Up Form” three times during a 24-hour period with a con-
sideration of the time they received phototherapy.

2.3.2. Massage group

Massage was performed for infants in the massage group by the
researcher. First, the gentle massage focused on their face, forehead,
around the eyes, and cheeks using two fingers. Then, the chest area was
massaged with circular movements from right to left, followed by their
upper and lower limbs. Finally, the researcher completed the massage
by turning the infants face down and applying gentle pressure to their
back area. After this procedure, the bilirubin values of infants were
measured by transcutaneous bilirubinometry device and recorded in
the “Newborn Follow-up Form”.

2.3.3. Sponge bath group

The sponge bath was performed in this group by the researcher.
First, the researcher wiped their eyes from the center of the face to the
periphery. Then, cotton wipes were used to clean and dry their noses,
ears and surrounding area. Other parts of their body (arms, abdomen
and back, legs and feet) were wiped and dried as well. Finally, the
genital area was cleaned and the infants were diapered. After this
procedure, the bilirubin values of infants were measured by transcu-
taneous bilirubinometry device and recorded in the “Newborn Follow-
up Form”.

2.3.4. Tub bath group

The tub bath was performed in this group by the researcher. The
researcher performed face and head cleaning as in the sponge bath
(from the bridge of the nose to the outer corner of the eye). The infants
were placed in a tub filled with lukewarm water and supported with a
towel. The researcher soaped neck, chest, arms, back, legs and genital
area of the infants, and the whole body was washed and dried.
Umbilical cord care was performed and the infants were diapered. After
this procedure, the bilirubin values of infants were measured by
transcutaneous bilirubinometry device and recorded in the “Newborn
Follow-up Form”.

2.4. Statistical analysis

The data were analyzed using the SPSS (Statistical Package for
Social Sciences) 22.0 package program. For the statistical analysis, the
study used frequency distributions and ANOVA tests.
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Fig. 1. CONSORT Flow Diagram.

3. Results

Study participants comprised 44.3% females and 55.7% males. A
total of 13.6% were born through vaginal delivery while 86.4% were
born through cesarean section and 97.1% did not have any accom-
panying disease.

3.1. Comparison of the newborn groups according to the gestational age,
birth weight and height

At baseline there were no significant differences between the four
groups in terms of gestational age, birth weight, and birth height in
babies with neonatal jaundice (massage; tub bath; sponge bath; control
group) (p > 0.05) (Table 1).
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3.2. Comparison of the bilirubin values according to the groups

The advanced analyses conducted for the bilirubin levels six hours
after the procedure revealed that the tub bath group (7.70 + 1.19;
p = 0.000) and the massage group (7.79 *= 2.04; p = 0.000) had si-
milar bilirubin levels, and the difference resulted from the control
(11.44 = 3.06; p = 0.000) and sponge bath groups (8.82 + 1.81;
p = 0.000). The bilirubin levels monitored 12 h after the procedure had
similar relationships (p = 0.000) (Table 2).

3.3. Comparison of the newborn groups according to the duration of
receiving phototherapy

The groups were compared by the duration of the newborns’ pho-
totherapy treatment. Tukey’s test was performed to determine from
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Table 1
Comparison of the newborn groups according to the gestational age, birth weight and height.
Control Tub Bath Sponge Bath Massage P value
Mean * SD Mean * SD Mean * SD Mean * SD
Gestational age 36.40 = 1.66 35.95 £ 1.26 35.11 + 1.49 36.25 + 1.80 0.240
Birth weight 2240.62 * 724 2160.72 *= 521 2112.28 = 586 2232.28 * 592 0.365
Birth height 46.67 * 3.67 45.93 + 3.05 44.65 * 4.02 45.96 + 3.36 0.297

Table 2
Comparison of the bilirubin values according to the groups.

Group N Before the 6 hours after the 12 hours after the
procedure procedure procedure
Control (n:35) Mean * SD Mean *+ SD Mean * SD
13.74 = 3.24 11.44 = 3.06 7.62 = 2.54
Tub bath 13.10 = 2.41 7.70 = 1.19 3.63 = 1.50
(n:35)
Sponge bath 13.13 = 241 8.82 = 1.81 442 = 1.30
(n:35)
Massage (n:35) 14.75 + 2.64 7.79 + 2.04 3.82 + 1.78
Test value 8,046 23.29 35.65
P value 0.000 0.000 0.000

which group the difference originated, and it showed that the difference
resulted from all of the groups; the shortest duration was found in the
massage group (13.60 = 2.45), followed by tub bathing
(16.97 =+ 1.75) and sponge bathing groups (20.05 = 0.72). This study
also found that the newborns in the control group (32.05 + 9.03) re-
ceived phototherapy for more than 24 h (Table 3). A significant dif-
ference was found between the tub bath group and the sponge bath
group (p = 0.38) as well as the tub bath group and the massage group
(p = 0.19). This study also found that there was a significant difference
between the sponge bath group and the massage group (p = 0.000).

4. Discussion

A comparison of the massage, sponge and tub bath groups showed
that both had an effect on the bilirubin levels of newborns. Further
analysis showed that the bilirubin levels decreased most rapidly in the
massage group, which was followed by the tub bath group and the
sponge bath group.

A review of the literature on neonatal jaundice shows that there are
various studies of performing massage. Moghadam et al. (2015) ex-
amined the effect of massage on 40 premature infants (20 experimental,
20 control) twice a day for 20 min over a four-day period before pho-
totherapy. They reported that the bilirubin levels decreased in the third
and fourth days [20]. Dalili et al. (2016) also found that a four-day
intermittent massage performed on 50 (25 experimental, 25 control)
term infants who were not receiving phototherapy helped decrease
serum total bilirubin levels [3]. Similarly, there are studies which show
that the total serum bilirubin levels significantly decreased on the
fourth day of the massage before phototherapy [12,13].

A study by Lin et al. (2015) performed 15-20 minutes of massage on
56 newborns whose bilirubin levels were higher than 15 and who were
receiving phototherapy (27 experimental, 29 control) during pauses

between phototherapy treatments twice a day for three days. At the end
of third day, the mean bilirubin level of the control group decreased
from 15.9 to 12.2, while the mean bilirubin level of the massage group
decreased from 15.6 to 10.8 [11]. Another a study conducted by Egh-
balian et al. found that the frequency of intestinal motility increased
and the serum bilirubin levels decreased on the third and fourth days of
massage [10,11]. In the present study, massage was performed before
and during phototherapy treatments. The present study found that
massage caused significant decreases in bilirubin levels, which is con-
sistent with the literature. Therefore, it resulted in the number of hours
for receiving phototherapy to reduce to 13 h on average.

The present study also found that sponge bathing performed on
newborns receiving phototherapy shortened the duration of their pho-
totherapy treatment. There are no studies in the relevant literature that
examine this topic; however, a study conducted by Cinar with 90 pre-
mature infants (45 experimental, 45 control) examined whether sponge
bathing before phototherapy is effective in decreasing bilirubin levels.
The mean bilirubin level of control group before the practice was 15.11,
while this level decreased to 12.32 after the practice. The mean bilirubin
level of the experimental group before the practice was 15.49, and it fell
to 11.08 after the practice. This result supports the present study [14].

Another finding of this study is that tub bathing performed on
newborns receiving phototherapy shortened the duration of their pho-
totherapy treatment. A review of the literature showed that no study
has examined the relationship between bilirubin level and tub bathing.
Studies examining the effect of tub bathing on the systems of newborns
reported that this practice supports their growth and development,
increases their sleep duration, and positively affects the functions of
their respiratory, circulatory and excretory systems in addition to the
interaction between mothers, fathers and infants; it also decreases their
stress [18,22]. The researcher believes that the positive effects of tub
bath on the respiratory, circulatory and excretory system functions of
infants may affect the bilirubin mechanism by increasing the intestinal
motility and affecting the enterohepatic circulation.

5. Implications for practice

In our study, it was determined that the massage application de-
creased the phototherapy receiving times to 13 h in the newborns. It has
been designated that tub bath reduces the phototherapy times for up to
16 h in newborns. it was found that the sponge bath application in
newborns decreased the phototherapy receiving time to 20 h. Therefore
massage, sponge bath and tub bath applications may reduce the length
of stay of newborns in the hospital. Massage, sponge bath and tub bath
applications may be used in clinical practice together phototherapy for
newborns with hyperbilirubinemia.

Table 3
Comparison of the newborn groups according to the duration of receiving phototherapy.
Control (n:35) Massage Sponge bath Tub bath Test value P value
Mean * SD (n:35) (n:35) (n:35)
Mean * SD Mean * SD Mean * SD
32.05 + 9.03 13.60 + 2.45 20.05 = 0.72 16.97 = 1.75 99.044 0.000
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5.1. Limitations

One of the limitations of this study was that it was conducted with
the infants in only one neonatal intensive care unit in a Turkish uni-
versity hospital. Another limitation was that new-borns fed only with
formula milk were included in the study. Neonatal jaundice consists of
two types; physiological and pathological jaundice. In the case of
physiological jaundice, only jaundice treatments are applied.
Pathological jaundice is treated according to the underlying patholo-
gical diagnosis. In this study, only new-borns diagnosed with physio-
logical jaundice were included in the study.

6. Conclusion

This study was conducted to examine the effect on bilirubin levels of
massage, tub bath and sponge bath in newborns with hyperbilir-
ubinemia.

The comparison of the bilirubin level mean scores of newborns in the
intervention groups with the scores of the control group newborns showed
that there was a significant difference between them. This study found that
the bilirubin levels decreased most rapidly in the massage group, which
was followed by the tub bath group and the sponge bath group. According
to the clinical care practices of neonatal intensive care units, we suggest
that the firstly massage later tub bath and finally sponge bath applications
be used in the treatment of newborns with hyperbilirubinemia.
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