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ABSTRACT

Objective: Neonatal hyperbilirubinemia, or jaundice, is a condition where newborn have elevated bilirubin levels, causing yellowing
of the skin and eyes. The present study was planned and implemented to evaluate how infant oil massage affects neonates receiving
phototherapy for hyperbilirubinemia.

Materials and methods: It is a cross-sectional experimental clinical study. The study population includes Term neonates with indirect
hyperbilirubinemia admitted for phototherapy in the Neonatalogy Unit in the department of Pediatrics, S.V.R.R.G.G hospital, S.V.
Medical College. Massage therapy is given with virgin coconut oil obtained by grinding coconuts, according to the International
Association of infant massage guidelines, a trained person will give massage to all study group neonates twice a day before meals for
15-20min during which phototherapy is stopped. Bilirubin levels were checked by a standard biochemical protocol.

Results: The results of the present study showed that most of the study population was male neonates (58%) and half of them have
presented with jaundice on day 4 of life. It was also found that the mean value of bilirubin concentration was decreased significantly
day-wise after birth and the birth weight of the neonate was insignificantly increased from admission and after the treatment. The
study also concludes that the bilirubin concentration was decreased better with phototherapy and oil massage. It was also found that,
there was an improvement of defecation with phototherapy along with oil massage in day 3 and day 5 age neonates. Most of the
neonates showed highest defecation per day then there will be a chance of decrease of bilirubin concentration.

Conclusion: The study also concludes that, the bilirubin concentration was decreased better with phototherapy and oil massage. Even
though this study adds to the evidence supporting massage therapy; the advantages of this treatment for neonatal jaundice remain
unclear. More research is required to determine the actual impact of these supplemental therapies on the course of neonatal

jaundice.
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INTRODUCTION

eonatal hyperbilirubinemia, or jaundice, is a

condition where newborn have elevated bilirubin

levels, causing yellowing of the skin and eyes.
Common causes include physiological jaundice,
breastfeeding jaundice, breast milk jaundice, hemolytic
disease, and genetic conditions, such as Gilbert's
syndrome or Crigler-Najjar syndrome. Risk factors are
perinatal Asphyxia, prematurity, birth trauma, Sepsis,
sibling with jaundice, blood type incompatibility,
inadequate breastfeeding, and certain genetic conditions
affecting bilirubin metabolism. The prevalence of neonatal
hyperbilirubinemia in India is significant, affecting
approximately 60% of full-term and 80% of preterm
newborns. Clinically significant hyperbilirubinemia,
requiring close monitoring and treatment, is observed in
about 10% of newborns. This condition remains a major
cause of neonatal morbidity and mortality in the country,
highlighting the importance of early detection and
effective management strategies!. Severe prolonged
jaundice can lead to dangerous complications like
kernicterus andlifelong disability>.  Diagnosis involves
physical examination, bilirubin level assesment, Coombs

test, CBC, and reticulocyte count. Treatment includes
ensuring adequate feeding and other options such as
phototherapy, exchange transfusion, IVIg. If untreated,
severe cases can lead to complications like acute bilirubin
encephalopathy or kernicterus, causing permanent
neurological damage. Monitoring and timely intervention
are crucial for effective management. Treatment of
neonatal hyperbilirubinemia includes phototherapy,
exchange transfusion, intravenous immunoglobulin (IVIG),
and ensuring adequate feeding. Phototherapy, which is the
mainstay of treatment for exaggerated physiological
jaundice or pathological jaundice has various side effects
like dehydration, metabolic derangements
(hypocalcemia), damage to genitals, retina, diarrhea and
bronze baby syndrome. Phototherapy treats neonatal
hyperbilirubinemia by using blue light to convert bilirubin
into water-soluble forms. Blue light with wavelengths of
460-490 nm is most effective, and infants are exposed with
maximum skin area under the light for optimal results. The
light induces structural isomerization, turning bilirubin into
lumirubin, which is excreted in bile and urine. This process
effectively lowers bilirubin levels preventing neurotoxicity.
Thus, finding solutions to reduce the time of phototherapy
and finding alternative treatment for the same has always
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been a matter of consideration?. Infant massage has been
accepted as a supplementary treatment in this regard.
Infant massage is a common tradition in India & many
other countries. Several studies have reported that it can
improve weight gain, sleep pattern, growth &
development, autonomic function, reduce infant colic and
infant mortality*®. However, there is no robust clinical
evidence indicating that oil massage has a significant
impact on reducing bilirubin levels or effectively treating
neonatal jaundice. Infant massage, by increasing
defecation frequency, can release various spatial isomers
of bilirubin by phototherapy and subsequently allow the
production of disposable products in the underlying soft
tissues by increasing lymphatic drainage and skin blood
flow®’. Even though earlier clinical studies support the use
of massaging for reducing neonatal jaundice,®® the
apparent correlation has not been extensively examined
among neonates on phototherapy. The present study was
planned and implemented to evaluate how infant oil
massage affects neonates receiving phototherapy for
hyperbilirubinemia.

MATERIALS AND METHODS

Study design: It is a cross-sectional experimental clinical
study.

Study Population: The study population includes term
neonates with indirect hyperbilirubinemia admitted for
phototherapy in the department of Pediatrics, S.V.R.R.G.G
hospital, S.V.Medical College.

Study Period: The study was conducted for a period of one
year.

Institutional ethics committee: The study was approved
by the Institutional ethics committee.

Informed consent: Informed consent was taken from the
mother, parents or from their caretaker.

Inclusion criteria:

e Full term neonates of 37-41 weeks gestation, birth to 5
days of age, with birth weight 2.5 to 3.6 kgs with APGAR
score 8-10 at birth, receiving phototherapy for
hyperbilirubinemia.

e Children of parents who gave consent for participation
in the study.

Exclusion Criteria:

e Rh or ABO incompatibility, Biliary atresia, Sub galeal
hemorrhage, infections.

e Neonates with majorc ongenital anomalies.

e Contraindications for massaging like sores, cuts, burns,
infectious rashes, dislocations, hyperthermia, and
swollen joints.

Sample size:

The estimated minimum detectable difference of bilirubin
in means is 2mg/dl. The expected standard deviation is

2mg/dl.,1-B= 0.84 a=0.05. The sample size was calculated
by using the below formula. The minimum sample size of
each group will be 30 subjects; we will divide the
participants into either a study group or control group by
systematic randomization and non-blinded technique. So,
the total Sample size including 2 groups is 60.

. 252
Samplesize | 7-1.96; 0=2; d=0.84; n=""> 2= 16.8
252 0.8
n=—2 e Design effect =1.2

e Sample size after design effect = 20.4

e Adjusted sample size considering 10%
non-response is 23 (rounded off)

Method of data collection:

After obtaining the clearance and approval from the
Institutional ethics committee, neonates who are fulfilling
the inclusion criteria during the study period will be
included in the study. They are allotted randomly to study
groups receiving both phototherapy and oil massage and a
control group who receive only phototherapy. Massage
therapy is given with virgin coconut oil obtained by
grinding coconuts, according to the International
Association of infant massage guidelines. A trained person
will give massage to all study group neonates twice a day
before meals for 15-20min during which phototherapy is
stopped. Serum bilirubin levels were measured every 8-
12hrs and rate of decrease in bilirubin levels compared
between two groups. During the study, also assessed the
weight gain, breast feeding frequency and defecation
frequency in two groups for 3 days.

Statistical analysis:

Student's t- test has been used to analyze difference
between mean values of two groups. Pearson co-efficient
of correlation was used for quantitative variables. SPSS
software 23.0 version was used for data analysis.

RESULTS

Table 1: Age-wise and Sex-wise categorization of cases

Neonate Sex (Total number = 60) Total
age Numberof = Number of

Males Females
Day 3 14 5 19(31.6%)
Day 4 14 15 29(48.3%)
Day 5 7 5 12(20%)
Total 35 (58.3%) 25 (41.6%) 60

Table 1 showed the age-wise and sex-wise distribution of
cases. Majority of the neonates were males and presented
on day 4 of life.
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Table 2: Categorization of Day 3 aged neonates based on
neonate’s blood group

Neonate age Total number of Day 3 Total
Day 3 neonates = 19
Blood group Number  Number of

of Males Females
A+ 3 1
B+ 3 0 3
O+ 7 4 11
(o} 1 0 1
Total 14 5 19

Table 3: Categorization of Day 4 aged neonates based on

neonate’s blood group

Neonate age Total number of Day 3

Total

16

1
29

Table 2 depicted the classification of day 3 old neonates
based on neonate’s blood group and most of them had O+
blood group.

Table 3 depicted the classification of day 4 old neonates
based on neonate’s blood group and most of them had O+
blood group.

Table 4 depicted the classification of day 5 old neonates
based on neonate’s blood group and most of them had O+
blood group.

Table 4: Categorization of Day 5 aged neonates based on
neonate’s blood group

Neonate age Total number of Day 5 Total
Day 5 neonates = 12
Blood group Number of Number of

Males Females
A+ 1 1 2
B+ 1 1 2
O+ 2 3 5
O 0 1 1
B 1 1 2
Total 5 7 12

Table 5: Categorization of Day 3 aged neonates based on mother’s blood group

Day 4 neonates = 29
Blood group Number of Number of
Males Females
A+ 2 1
B+ 5 2
O+ 4 12
(o} 0 1
AB+ 1
B 1
Total 13 16
Blood group
Number of neonate
Males with blood group
A+ 3
B+ 3
O+ 7
(0} 1
AB+ -
Total 14

Most of the mothers and their neonates (males and females) had 0+ blood group among the day 3 old neonates (Table 5).

Total number of Day 3 neonates = 19

Mother blood

group
4

4
5
0
1

14

Number of neonate Mother blood

Females with blood group group
1
0 1
4 4
0 0
- 0
5 5

Table 6: Categorization of Day 4 aged neonates based on mother’s blood group

Blood
group Number of neonate
Males with blood group

A+ 2

B+ 5

O+ 4

O 0

AB+ 1

B 1

Total 13

Total number of Day 4 neonates = 29

Mother Number of neonate Mother
blood group = Females with blood group  blood group
2 1 8
6 2 3
6 12 4
- 0 -

- 0 -

14 16 15

Most of the mothers possessed B+ and 0+ blood groups among the day 4 neonatal age (Table 6).
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Table 7: Categorization of Day 5 aged neonates based on mother’s blood group

Blood Total number of Day 5 neonates = 12

group Number of neonate Mother Number of neonate Mother
Males with blood group  blood group = Females with blood group  blood group

A+ 1 - 1 -

B+ 1 4 1 2

O+ 2 2 3 2

(o} 0 - 1 -

B 1 - 1 -

AB+ 0 1 0 1

Total 5 7

Most of the mothers who have Day 5 age male neonate possess B+ blood group and among the female neonates most of
the mothers have B+ and O+ blood group (Table 7).

Table 8: Day-wise decrease in the mean values of serum bilirubin concentration in neonates

Age Mean value of serum  Mean value of serum  Mean value of serum P-value
bilirubin on Day 1 of bilirubin on Day 2 of bilirubin on Day 3 of
phototherapy phototherapy phototherapy
Day 3 18.19947368 14.257895 11.05789474 <0.05
Day 4 17.43103 14.77586 11.28276
Day 5 17.3 13.8 10.8333

From Table 8 it was found that, the mean value of bilirubin concentration was decreased significantly day-wise after birth.

Table 9: Mean value of birth weight in neonates

Age Mean value of birth weight Mean value of birth weight after P-value

at admission the treatment
Day 3 2.870526316 2.966842105 >0.05
Day 4 2.828276 2.933793
Day 5 2.745833 2.833333

From the Table 9 it was found that, the birth weight of the neonate was insignificantly increased from admission and after
the treatment (Table 9).

Table 10: Defecation rates with phototherapy and phototherapy with oil massage in Day 3 aged neonates

Age Number of Neonates with4  Number of Neonates with Number of Neonates with = Total
Day 3 times of defecation/Day 6 times of defecation/Day 8 times of defecation/Day
Phototherapy 8 0 0 8
Phototherapy 1 7 3 11

with oil massage
Total number of cases 19

From the Table 10 it was found that, there was an improvement of defecation with phototherapy along with oil massage
in day 3 age neonates and most of the neonates showed 6 times highest defecation per day.

Table 11: Defecation rates with phototherapy and phototherapy with oil massage in Day 4 aged neonates

Age Number of Number of Number of Number of Number of Number of Number of Total
Day 4 Neonates Neonates Neonates Neonates  Neonates Neonates Neonates with
with 2times  with3times  with4times  with5 with 6 with 7 8 times of
of defecation of defecation of defecation times of times of times of defecation/Day
/Day /Day /Day defecation defecation defecation
/Day /Day /Day
Phototherapy 1 1 16 0 0 0 0 18
Phototherapy 0 0 0 1 6 1 3 11
with oil
massage
Total number of cases 29
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From the Table 11 it was found that, there was an improvement of defecation with phototherapy alone in day 4 age
neonatesand most of the neonates showed 4 times highest defecation per day.

Table 12: Defecation rates with phototherapy and phototherapy with oil massage in Day 5 aged neonates

Age Number of Neonates = Number of Neonates = Number of Neonates = Number of Neonates = Total

Day 5 with 3 times of with 4 times of with 5 times of with 6 times of
defecation/Day defecation/Day defecation/Day defecation/Day

Phototherapy 1 4 0 0

Phototherapy with 0 0 1 6

oil massage

Total number of cases 12

From the Table 12 it was found that, there was an improvement of defecation with phototherapy and oil massage in day 5
age neonates and most of the neonates showed 6 times highest defecation rate per day.

DISCUSSION

The results of the present study showed that most of the
study population was male neonates and most of them
were day 4 old. It was also found that the mean value of
bilirubin concentration was decreased significantly day-
wise after birth and the birth weight of the neonate was not
significantly increased from admission and after the
treatment. The study also concludes that, the bilirubin
concentration was decreased better with phototherapy and
oil massage. The results were in accordance with the
findings of previous studies by Feng et al. 2007° and found
that, there was a significant reduction in the
transcutaneous bilirubin level of the neonates after fifth
day of receiving massage. Similar results were reported by
Kianmehr et al. 2014'! and showed that, the bilirubin level
was at 17.89+2.12 mg/dl in the massage group on the day
of admission to the study, it stood at 17.87+2.46 mg/dl in
the control group (P=0.98), which was not significant
statistically. From the present study it was also found that
the birth weight of the neonate was not significantly
increased from admission and after the treatment. This
result is consistent with some reports of previous studies?
14 But according to current research, preterm infants who
undergo moderate-pressure massage three times a day for
five days may gain more weight because of the massage
therapy. In the latter trial, the authors hypothesized that
increase in vagal activity or insulin/IGF-1 levels may have
contributed to weight gain after massage. These factors
may have also reduced stress and stomach motility,
resulting in more effective food absorption. In the present
study, the small sample size may have contributed to the
lack of a discernible rise in body weight gain following
massage. Furthermore, it's probable that the massage
treatment session was too brief to encourage the release of
insulin and IGF-1. It was also found that, there was an
improvement of defecation with phototherapy along with
oil massage in day 3 and day 5 aged neonates and showed
highest defecation rate per day had decreased bilirubin
concentration. However, in day 4 neonates, most of them
responded to phototherapy than phototherapy and oil
massage. Although massage therapy can encourage the
passage of meconium, prior studies have shown that the
majority of newborns pass their first faeces within 24 hours
after delivery®. By the third day of therapy, we noticed a

much-increased frequency of defecation in the massage
group, which could potentially be explained by this.
Massage therapy can enhance the frequency of bowel
movements and the elimination of meconium?®>¢, It is also
possible that a neonate's increased frequency of bowel
movements will decrease the enterohepatic circulation of
bilirubin. However, the current study had limited numbers
of participating neonates and brief massage therapy
sessions; these constraints might have compromised the
validity of statistical tests or obscured other significant
relationships. Future studies ought to look at the
application of massage therapy for extended periods of
time.

CONCLUSION

The present study had concluded that the mean value of
bilirubin concentration was decreased significantly day-
wise after birth and the birth weight of the neonate was not
significantly increased from admission and after the
treatment. The study also concludes that, the bilirubin
concentration was decreased better with phototherapy and
oil massage. Even though this study adds to the evidence
supporting massage therapy, the advantages of this
treatment for neonatal jaundice remain unclear. More
research is required to determine the actual impact of these
supplemental therapies on the course of neonatal jaundice.

Source of Support: The author(s) received no financial
support for the research, authorship, and/or publication of
this article

Conflict of Interest: The author(s) declared no potential
conflicts of interest with respect to the research,
authorship, and/or publication of this article.

REFERENCES

1. Maisels MJ, McDonagh AF. Phototherapy for Neonatal
Jaundice. N Engl J Med. 2008;358:2524-525. doi:
10.1056/NEJMct0708376.

2. Boskabadi H, Maamouri G, Mafinejad S. The Effect of
Traditional Remedies (Camel's Thorn, Flixweed and
Sugar Water) on Idiopathic Neonatal Jaundice. Iran J
Pediatr. 2011;21(3):325-30.

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

114


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/

Int. J. Pharm. Sci. Rev. Res., ISSN: 0976 — 044X, 84(8) — August 2024; Article No. 17, Pages: 110-115

DOI: 10.47583/ijpsrr.2024.v84i08.017

3. Barbara JS (2008). Anemia in the newborn infant. In:  10. Feng Q, Xiue W, Huang YM, Weiyu C. Touching on
Kliegman RM, Behrman RE, Jenson HB, Stanton BF, neonatal jaundice defecation and the impact of clinical
editors. Nelson text book of pediatrics. 18th ed. research. Journal of Qigihar Medical College 2007;
Philadelphia, Saunders. 766-775. 28(7): 1-5.

4. Smith SL, Lux R, Haley S, Slater H, Beachy J, Moyer-  11. Kianmehr M, Moslem A, Basiri Moghadam K, Naghavi
Mileur LJ. The effect of massage on heart raate M, Pasban-Noghabi S, Moghadam MB. The Effect of
variability in preterm infants. J Perinatol. 2013;33:59— Massage on Serum Bilirubin Levels in Term Neonates
64. doi: 10.1038/jp.2012.47. with Hyperbilirubinemia Undergoing Phototherapy.

5.  Kulkarni A, Kaushik JS, Gupta P, Sharma H, Agrawal RK. Nautilus 2014;128(1):36-41.

Massage and touch therapy in neonates: the current  12. Diego MA, Field T, Hernandez-Reif M. Vagal activity,
evidence. Indian Pediatr. 2010;47:771-6. doi: gastric motility, and weight gain in massaged preterm
10.1007/s13312-010-0114-2. neonates. J Pediatr. 2005;147:50-5.

6. Bakermans-Kranenburg MJ, van lJzendoorn MH, Juffer ~ 13. Field T, Diego M, Hernandez-Reif M, Dieter JN, Kumar
F. Less is more: Meta-analyses of sensitivity and AM, Schanberg S, et al. Insulin and insulin-like growth
attachment interventions in early childhood. Psychol factor-1 increased in preterm neonates following
Bull. 2003;129:195-215. doi: 10.1037/0033- massage therapy. J Dev BehavPediatr. 2008;29:463-6.
2909.129.2.195. 14. Massaro AN, Hammad TA, Jazzo B, Aly H. Massage with

7. Dalili H, Sheikhi S, Shariat M, Haghnazarian E. Effects kinesthetic stimulation improves weight gain in
of baby massage on neonatal jaundice in healthy preterm infants. J Perinatol. 2009;29:352-57.

:;23:::2 ;:Zanrltsz:oﬁs_ilg_);;;uc'y' Infant Behavior and 15. Semmekrot BA, de Vries MC, Gerrits GP, van Wieringen
P ) T ' PM. Optimal breastfeeding to prevent

8. Chen J, Sadakata M, Ishida M, Sekizuka N, Sayama M. hyperbilirubinaemia in healthy, term newborn. Ned
Baby massage ameliorates neonatal jaundice in full- TijdschrGeneeskd. 2004;148:2016-19.
term newborn infants. Tohoku J Exp Med. .

na. . . 16. Makay B, Duman N, Ozer E, Kumral A, Yesilirmak D,
2011;223:97-102. doi: 10.1620/tjem.223.97. Ozkan H. Randomized, controlled trial of early

9. Moghadam MB, Moghadam KB, Kianmehr M, intravenous nutrition for prevention of neonatal

Jomezadeh A, Davoudi F. Effects of massage on weight
gain and jaundice in term neonates with
hyperbilirubinemia. J Isfahan Med. 2012;30:1-8.

jaundice in term and near-term neonates. J Pediatr
Gastroenterol Nutr. 2007;44:354-8.

For any questions related to this article, please reach us at: globalresearchonline@rediffmail.com

New manuscripts for publication can be submitted at: submit@globalresearchonline.net and submit_ijpsrr@rediffmail.com

International Journal of Pharmaceutical Sciences Review and Research

Available online at www.globalresearchonline.net
©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

115


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
mailto:globalresearchonline@rediffmail.com
mailto:submit@globalresearchonline.net
mailto:submit_ijpsrr@rediffmail.com

