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ABSTRACT

Background: Baby massage is defined as the oldest tactile therapy practiced for hundreds of years
and can affect a baby's development. Baby massage is essential for the emotional bonding process of
mother and child. In terms of sleep quality, massaged babies will have better sleep quality. Baby
massage is also effective in lowering blood bilirubin levels in babies with jaundice. This study aims to
estimate the effect size based on the results of previous similar primary studies.

Subjects and Method: A meta-analysis was conducted on a number of primary studies with a
Randomized Controlled Trial (RCT) design. The research questions were conducted in the PICO
format. Population: infants aged 0-3 years, Intervention: infant massage, Comparison: no infant
massage, Outcome: emotional relationship between mother and child, sleep quality, blood bilirubin
level. The article search was conducted using a database of journals including PubMed, Sains direct,
Google Scholar, Publish or Perish and SpringerLink Articles for the 2012-2023 period with the
keywords "baby massage" or "infant massage" and "sleep quality" or "baby sleep quality" and
"attachment" or " bonding" and "jaundice" or "hyperbilirubinemia" and "randomized control trial".
Data analysis in this study was carried out using the Review Manager application (RevMan 5.4).
Results: This meta-analysis was conducted on 20 primary studies of Randomized Controlled Trials
(RCTs), originating from Indonesia, Taiwan, Iran, Turkey, and Iceland. The total sample size is 2,043
children. The results of the meta-analysis discovered that infant massage lowered bilirubin levels
(SMD = -2.07; 95% CI = -2.71 to -1.43, p<0.001). Infant massage improved sleep quality (SMD =
0.90; 95% CI = 0.44 to 1.36, p<0.001) and maternal and child emotional bonding (SMD = 9.92; 95%
CI= 7.72 to 12.12, p<0.001).

Conclusion: Baby massage lowers bilirubin levels. Baby massage improves the quality of sleep and
the emotional relationship of mother and child.
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BACKGROUND and development. In the first year, the
Infants have rapid and unrepeatable growth infants’ brain grows tripling in size
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compared to its size at birth or 80% of the
adult brain (Dehghani et al., 2018). In the
process of growth and development, there
can be several obstacles. These obstacles can
be in the form of physical or non-physical
problems. For example, 44.2% of infants
under 3 years of age in Indonesia have sleep
problems (Nughraheni et al., 2018). Sleep
problems among infants are the first
challenge for parents that affects both
parents and babies (Rouzafzoon et al.,
2021). Non-physical problems, for example,
are about the maternal and child emotional
relationship. The maternal and child
emotional relationship is called attachment.
Attachment is defined as a series of
behaviors that can make babies develop
intimate relationships with the primary
caregiver or mother (Salehi et al., 2019).
Children who have a good emotional
relationship with their mother tend to show
good mental development at the age of 2
years (Chung et al., 2018).

Other physical problems, such as
jaundice. Jaundice is often referred to as
hyperbilirubinemia. Hyperbilirubinemia is
one of the most common things found in
newborns and is wusually harmless
(Hockenberry et al., 2017). However, high
bilirubin levels can lead to dangerous
complications such as mental retardation,
motor and balance problems, seizures,
hearing loss, speech problems and so on.
Therefore, the diagnosis and early treatment
of jaundice is very important (Namnabati et
al., 2019).

One of the solutions to the above
problems is baby massage. Baby massage is
defined as the oldest tactile therapy
practiced for hundreds of years and is
believed to affect the development of babies
(Hartati et al.,, 2020). Providing tactile
stimulation in the form of massage or
touching to the baby can improve the baby's
development (Rafii et al., 2020). During the
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massage, usually the positions are facing
each other so that eye contact will occur, the
baby observes the face and looks into the
mother's eyes. Touching is essential for the
emotional bonding process of mother and
child (Kellett, 2020). In terms of sleep
quality, infants who are massaged will have
more restorative sleep (Field, 2018). Then
for jaundice problems, reflexology and body
massage are effective in improving the
condition of physical indicators and blood
bilirubin levels (Jazayeri et al., 2021)

From this background, due to the
many cases of sleep problems, maternal and
child emotional relationships, and jaundice
in babies, the author wants to bring up a
study on the effect of infant massage in
improving the maternal and infant emo-
tional relationship, improving sleep quality,
and reducing jaundice: a meta-analysis.

SUBJECTS AND METHOD

1. Study Design

This study was conducted using a systematic

review with a meta-analysis study design.

Using the PRISMA diagram guidelines.

Articles search was conducted using data-

bases of journals including: PubMed,

Science Direct, Google Scholars, Publish or

Perish and SpringerLink Articles for the

2012-2023 period with keywords ("baby

massage" or "infant massage") and ("sleep

quality" or "baby sleep quality") and

("attachment" or "bonding") and

("jaundice" or "hyperbilirubinemia") and

"randomized controlled trial".

2. Steps of Meta-Analysis

1) Formulate problems using the PICO
(Population, Intervention, Comparison,
and Outcome) model.

2) Search for major study articles through
databases such as PubMed, Science
Direct, Google Scholars, Publish or Perish
and SpringerLink.
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3) Determine inclusion and exclusion
criteria, conduct screening and critical
assessment of primary studies.

4) Data extraction and entering data into
RevMan 5.3

5) Interpreting values and
conclusions

3. Inclusion Criteria
The inclusion criteria of the study include:
full-length papers with randomized contro-
lled trial (RCT) study designs, articles
published in Indonesian and English. The
measure of the relationship used was mean
SD. The intervention provided was infant
massage. The study subjects were infants
aged 0-3 years.
4. Exclusion Criteria
The exclusion criteria of the study include:
infants who had fever or infection problems,
had heart problems, motor problems, and
often had seizures.
5. Operational Definition of Variables
The maternal and child relationship is
the emotional bond of mother and child.
Jaundice is a symptom observed when
unconjugated bilirubin accumulates in the
skin.
The quality of sleep studied is the
duration of sleep
Infant massage is a tactile therapy that
mothers do to infants.
6. Study Instruments
The measuring instrument used to measure
sleep quality was BISQ (brief infant sleep
questionnaire). To measure maternal and
child relationships the study used maternal
attachment scale. And to measure jaundice,
the study used blood bilirubin levels.

7. Data Analysis

Data analysis in this study was carried out

using the Review Manager application (Rev-

Man 5.4). The Review Manager (RevMan) is

used to calculate the overall mean diffe-

rence, describing a 95% confidence interval

(CI) using an effects model, and I2 or data

drawing
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heterogeneity. Data were analyzed based on
variations between studies by determining
the use of an analysis model, called fixed
effect. Fixed effect assumes that there is a
treatment effect that is common to all
studies (there is no variation between
studies), differences between effect sizes
(standardized mean difference, log odds
ratio, log relative risk), correlation
coefficients and Fisher's z transformations)
observed due to sampling errors. The p-
value on the heterogeneity test was greater
than 0.05 and 12 is small.

RESULTS

1. Study Characteristics

The researches of the primary study
included 20 articles with a total sample of
2,043 participants, 996 participants in the
treatment group and 1,047 participants in
the control group. The assessment of the
quality of the study used Critical Appraisal
(Murti, 2023) which can be seen in Table 1.
The purpose of Critical Appraisal is to
evaluate selected scientific articles so that
the feasibility of these articles can be
determined as research samples. Critical
Appraisal is very important because the
feasibility of the article is the basis for
analysis, so that the results of the analysis
can show valid data.

There were 14 questions to be
answered with a choice of yes, no, or
indefinite answers. The quality assessment
of the article was carried out carefully and
systematically by 2 assessors. The assess-
ment was carried out by 2 people to mini-
mize bias. Researchers do not know the
results of each other's answers. The results
of the quality assessment of the articles used
in this study are presented in Table 1. Based
on the results obtained from the article
quality assessment, the total score of the
selected articles was around 25 to 26, which
indicated that the articles were suitable for
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meta-analysis.
Figure 1 show that the process of
selecting articles from a total of 335 articles.

Identification

Article detected database

Then after the study assessment was carried
out, 20 articles were obtained that could be

used for meta-analysis research.

search (n= 335)

y

Drop out (n= 131)
Removed duplicate data (n= 5)
Irrelevant articles (n= 126)

Filtered articles (n= 204)

Full text is considered
appropriate (n= 105)

v

Drop out (n= 99)
Non full text studies (n= 98)
Non-English Articles (n= 1)

—>

Drop out (n= 77)
Data analysis is not RCT (n= 62)
Articles do not report SMD (n= 15)

Articles were subjected to
quantitative analysis (n=28)

A

Included || Eligibility || Screening

Articles included in the
quantitative synthesis
meta-analysis (n= 20)

Drop out (n= 8)

Not an observational study (n= 5)
Intervention is not relevant to baby
massage (n= 3)

Figure 1. PRISMA flow diagram baby massage
on maternal-infant bonding, sleep quality and jaundice

Table 1. Quality assessment of research articles

. Checklist Questions
S 1a 1b 1c 1d 2a 2b 3a 3b g4a 4b 4c 5a 5b 6 Total

Gurol et al. (2012) 2 2 2 2 2 2 2 2 1 2 2 2 2 2 25
Shoghi et al. (2018) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Hartanti et al. (2019) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Deghani et al. (2020) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Mokaberien et al. (2021) 2 2 2 2 2 2 2 2 1 2 2 2 2 2 25
Ercelik et al. (2023) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Kusumastuti et al. 2 2 2 2 2 2 2 2 1 2 2 2 2 2 25
(2016)

Lu et al. (2018) 2 2 2 2 2 2 2 2 1 2 2 2 2 2 25
Rouzafzoon et al. (2021) 2 2 2 2 2 2 2 2 1 2 2 2 2 2 25
Ventura et al. (2022) 2 2 2 2 2 2 2 2 1 2 2 2 2 2 25
Rezaei et al. (2023) 2 2 2 2 2 2 2 2 1 2 2 2 2 2 25
Duken et al. (2023) 2 2 2 2 2 2 2 2 1 2 2 2 2 2 25
Seyyedrasooli et al. 2 2 2 2 2 2 2 2 1 2 2 2 2 2 25
(2014)

Moghadam et al. (2015) 2 2 2 2 2 2 2 2 1 2 2 2 2 2 25
Lin et al. (2015) 2 2 2 2 2 2 2 2 1 2 2 2 2 2 25
Dalili et al. (2016) 2 2 2 2 2 2 2 2 1 2 2 2 2 2 25
Gozen et al. (2016) 2 2 2 2 2 2 2 2 1 2 2 2 2 2 25
Eghbalian et al. (2017) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Dag et al. (2019) 2 2 2 2 2 2 2 2 1 2 2 2 2 2 25
Jazayeri et al. (2021) 2 2 2 2 2 2 2 2 1 2 2 2 2 2 25
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Description: 2=Yes; 1=Indefinite; 0=No

Question explanation:

1a = Is the population in the primary study
equal to the population in the PICO meta-
analysis?

1b = Is the operational definition of inter-
vention in the primary study the same as the
definition intended in the meta-analysis?

1c = Is the operational definition of
comparison used by the primary study the
same as the scheme planned in the meta-
analysis?

1d = Is the operational definition of the
outcome variables studied in the primary
study the same as planned in the meta-
analysis?

2a = Is the sample selected from the
population so that the sample represents the
population?

2b = Is the sample selected from the
population so that the sample represents the
population?

3a = Were interventions and outcome varia-
bles measured with the same instruments

(measuring tools) in all primary studies?

3b = If variables were measured on a cate-
gorical scale, were the cutoffs or categories
used the same between primary studies?

4a = Was double-blinding conducted, i.e.
study subjects and study assistants who
helped measure outcome variables without
knowing the intervention status of the
research subject?

4b = Is there no possibility of "Loss-to-
Follow-up Bias"?

4c¢ = Have primary study researchers made
efforts to prevent or address such bias (e.g.,
selecting highly motivated subjects, subjects
that were easy to follow, or incentivizing
subjects not to drop out)?

5a = Were outcome data compared between
the experimental group and the control
group after the intervention?

5b = Were all data analyzed according to the
randomization results?

6 = Was there no possibility of a conflict of
interest with the sponsor of the study, which
could cause bias in concluding the results of
the study?

19 Studies
in Asia

Figure 2. Map of the study area of the infant massage and its effects
on maternal-infant bonding, sleep quality, and jaundice reduction
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1. The Effect of Baby Massage on the
Maternal and Child Emotional
Relationship

The primary studies included 6 RCT articles

as a meta-analysis source for the effect of

infant massage on the maternal and child

relationship. The study time span was 2012-
2023. The size of the study sample varied
between 20-60 respondents. The study

population ranged from newborns to 3-year-
olds.

Table 2. Mean and standard deviation of of the effect of infant massage on the
maternal and child emotional relationship

Intervention Group Control Group

Author Mean SD Total Mean SD Total
Gurol et al. (2012) 90.87  10.76 57 85.1 15.5 60
Shoghi et al. (2018) 57.76 4.2 40 46.23 4.35 40
Hartanti et al. (2019) 99.6 1.15 60 88.8 2.18 60
Deghani et al. (2020) 66 9.96 54 49.7 4.75 54
Mokaberien et al.(2021) 72.26 2.96 20 64.1 1.87 20
Ercelik et al. (2023) 100.34  4.41 26 95.85 9.25 27

a. Forest Plot

The interpretation of the results of the meta-
analysis can be seen from the forest plot.
Figure 1 shows that as many as 6 articles
related to infant massage interventions
stated that infant massage can improve the
maternal and child relationship compared to
no infant massage intervention. The

87%, p<0.001), so the random effect model
(REM) was used to analyze data in forest
plots. The results of the analysis showed that
infant massage interventions 9.92 times
improved the maternal and child emotional
relationship compared to no intervention
and it was statistically significant (SMD =
9.92; 95%ClI= 7.72 to 12.12; p<0.001).

heterogeneity between studies was high (I2=

baby massage no baby massage Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SO Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI

Gural 2012 90.87 1076 57 881 14845 60 10.7% .77 [0.85,10.59] 2012

Shoghi 2018 ar.ve 4.2 40 46,23 4.35 40 19.0%  11.53 [9.66,13.40] 2018 -
Hartanti 2019 996 1.15 60 888 218 60 21.6% 1080[10.18,11.42] 2019 -
Deghani 2020 GG 9.96 54 487 475 54 158% 16.30[13.36,19.24] 2020 —
hMokaherien2021 7226 2496 20 641 1.87 20 19.49% 816 [6.63, 9.65] 2021 -

Ercelik 2023 10034 4.4 26 9585 925 27 131% 449061, 8.37] 2023 —_—

Total (95% CI) 257 261 100.0% 9.92 [7.72,12.12] -
Heterogeneity: Tau®= 5.72; Chi®=38.81, df=5(P = 0.00001); F=87%

-20 10 0 10 20

Test for overall effect: Z= 885 (P <= 0.00001) no baby massage baby massage

Figure 1. Forest plot of the effect of infant massage
on the maternal and child emotional relationship

b. Funnel Plot

The funnel plot represents an approximate
size of the effect of each study in estimating
the accuracy that is usually the standard
error. If the funnel plot is not symmetrical,
then there is research bias, but if the funnel
plot is symmetrical, it shows that there is no

www.thejmch.com

research bias. The funnel plot of the infant
massage on the maternal and child
emotional relationship is shown in figure 2.
Figure 2 shows that there is no publication
bias indicated by a symmetrical funnel plot
between the right and left.
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Figure 2. Funnel plot of infant massage on the maternal
and child emotional relationship

2. The Effect of Baby Massage on Sleep Quality
Table 3. Mean and standard deviation data of the effect of infant massage on the

maternal and child emotional relationship

Intervention Group

Control Group

Author Mean SD Total Mean SD Total
Kusumastuti et al. (2016) 1.83 1.8 30 0.3 0.95 30
Lu et al. (2018) 12 1.6 63 11.5 1 63
Hartanti et al. (2019) 9.21 0.15 60 8.83 0.12 60
Rouzafzoon et al. (2021) 8.89 0.57 41 7.53 0.28 41
Ventura et al. (2022) 2.68 3.54 83 2.6 3.58 96
Rezaei et al. (2023) 8.91 0.77 140 8.7 0.95 140
Duken et al. (2023) 14.06 3.39 40 10.29 2.9 40

a. Forest Plot

The primary studies included 7 RCT articles
as a meta-analysis source for the effect of
infant massage on sleep quality. The
interpretation of the meta-analysis results
can be seen from the forest plot. Figure 3
shows that as many as 7 articles related to
infant massage interventions stated that
infant massage can improve sleep quality
compared to no intervention. Heterogeneity
between studies was high (I2= 95%,
p<0.001). Random Effect Model (REM) was
used to analyze data in forest plots. The
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result of the analysis was that infant
massage interventions 0.9 times improved
sleep quality compared to no intervention,
and it was statistically significant (SMD =
0.9; 95% CI= 0.44 to 1.36; p<0.001).

b. Funnel Plot

The funnel plot represents an approximate
size of the effect of each study in estimating
the accuracy, that is usually the standard
error. Figure 4 shows the absence of
publication bias, which is indicated by
symmetrical funnel plot between right and
left.
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baby massage

no baby massage

Mean Difference

Mean Difference

Study or Subgroup  Mean 5D Total Mean 5D Total Weight IV, Random, 95% C1 Year IV, Random, 95% CI
Kusumastuti 2018 183 1.8 30 03 085 30 12.8% 1.53[0.80, 2.26] 2016 -

Lu 2018 12 1.6 B3 115 1 63 157% 0.50[0.03, 0487 2018 =

Hartanti 2019 921 015 B0 8.83 012 G0 187% 0.38[0.33, 0431 2019 "
Rouzafzoon 2021 889 057 41 753 028 41 181% 136117, 1.558] 202 =
Weantura 2022 268 354 a3 26 358 98 9E6% 008087, 1.13] 2022 -

Duken 2023 1406 3.39 40 10.29 29 40 TO0% 3F7[2.39,5.18] 2023 I
Rezaei 2023 881 077 140 87 085 140 181% 0.21[0.01,0.41] 2023 o

Total (95% CI) 457 470 100.0% 0.90 [0.44, 1.36] L
Heterogeneity: Taw®= 0.30; Chi*= 128.20, df = 6 (P = 0.00001%; F= 95% ; —t

Test for overall effect £= 3.83 (P = 0.0001)

1
4 20 2 1
no baby massage baby massage

Figure 3. Forest plot of the effect of infant massage on sleep quality
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Figure 4. Funnel plot of the effect of infant massage on sleep quality

3. The Effect of Infant Massage on Jaundice
a. Summary Source

Intervention Group

Control Group

Author Mean SD Total Mean SD Total
Seyyedrasooli et al. (2014) 6.25 3 18 8.2 5.4 25
Moghadam et al. (2015) 4.79 1.84 40 7.56 1.36 40
Lin et al. (2015) 10.8 0.9 15 12.2 1.8 11
Dalili et al. (2016) 9.2 1.4 25 11.06 1.5 25
Gozen et al. (2016) 3.02 2.16 44 3.81 2.41 46
Eghbalian et al. (2017) 6.94 0.59 8 9.36 1.41 21
Dag et al. (2019) 3.82 1.78 35 7.62 2.54 35
Jazayeri et al. (2021) 10.45 1.202 17 11.92 0.953 17

b. Forest plot

The primary studies included 7 RCT articles
as a meta-analysis source for the effect of
infant massage on Jaundice.

The
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interpretation of the meta-

analysis results can be seen from the forest
plot. Figure 5 shows that as many as 8
articles related to intervention stated that
infant massage can reduce jaundice
compared to no intervention. Heterogeneity
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between studies was 74% (I2= 74%,
p<0.001). Random Effect Model (REM) was
used to analyze data in forest plots. The
result of the analysis was that the infant
massage intervention reduced jaundice 2.07
times compared to no intervention and it
was statistically significant (SMD= -2.1; 95%
CI= -2.71t0 1.43; p<0.001).

baby massage no baby massage

Mean Difference

c. Funnel plot

The funnel plot represents an approximate
size of the effect of each study in estimating
the accuracy, which is usually the standard
error. Figure 8 shows the absence of
publication bias indicated by symmetrical
funnel plot between right and left.

Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Seyedrassoli 2014 .25 3 18 8.2 a.4 25 47%  -1.95[-4.48 048] 2014 -1
toghadam 2015 479 1.84 40 TEE 136 40 14.9% -277[3.48,-2.06 2015 -

Lin 2014 108 0.4 189 1232 1.8 11 11.4%  -1.40[2.56,-0.24] 2015 —

Dalili 2018 9.2 1.4 25 11.06 148 28 141% -1.8G6[2.66,-1.068 2016 —

Gozen 2016 302 216 44 381 24 46 13.0%  -079[1.73,0.18] 2016 7
Eghbalian 2017 G694 059 8 838 1.4 21 147%  -242[315, 1689 2017 -

Dag 2019 382 178 35 TB2 2154 39 124%  -3.80[4.83,-2.77] 2019 -

Jazayeri 2021 1045 1.202 17 1182 04953 17 14.7%  -1.47[2.20,-0.74] 20 -

Total {95% CI) 202 220 100.0% -2.07 [-2.71, 1.43] &>
Heterogeneity, Tau®= 0.59; Chi®= 2670, df= ¥ (F = 0.0004); F=74% t ; t f

Testfor averall effect £=6.33 (P = 0.00001)

-4 -2 0 ? 4
baby massage no baby massage

Figure 5. Forest plot of the effect of infant massage on jaundice
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Figure 6. Funnel plot the effect of baby massage on jaundice

DISCUSSION

1. The effect of infant massage on the
maternal and child emotional
relationship

Every infant is expected to grow optimally.

Optimal growth in infants is the result of the

interaction of various interrelated factors,

namely genetic, environmental, and beha-
vioral factors as well as stimuli (Bannet et
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al., 2013). Infant massage provides touch to
the infant’s body, which is beneficial for
stimulating the growth and development of
the baby and one way to express parental
love for the child. Several mechanisms may
explain the underlying mechanisms of infant
massage, including the release of beta
endorphins, vagus nerve activity, and sero-
tonin production (Moghadam et al., 2015).
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A meta-analysis of 6 RCTs showed the
effect of infant massage on the maternal and
child emotional relationship. These results
are in line with a study (Vicente et al., 2017)
that states that mothers who massage
infants are more confident in their abilities,
receive more support from their families,
and have a stronger relationship with their
babies. Infant massage also reduces anxiety
in mothers (Lin et al., 2023). The maternal
and child emotional relationship is influ-
enced by several factors, namely age, occu-
pation, education, and parental income.
According to the results of a study (Indriana,
2022). Age =25 years is mostly good
behavior (51.6%) in monitoring infant
growth and development. Parents of 25
years and older are considered to have a
mature age. One way to improve bonding is
by touch; infant massage causes an increase
in the baby's weight and reduces parental
stress over time in premature babies (Hwu
et al., 2023).

2, The effect of infant massage on
sleep quality
A meta-analysis of 7 RCTs showed that the
effect of infant massage can improve sleep
quality compared to the control group. A
previous study by Yates et al. (2014) reports
similar results that babies who are massaged
fall asleep faster than those who are not
massaged. Field et al. (2016) state that
babies massaged using lotion have a longer
total sleep duration and wake up less
frequently at night. This also affects the
quality of sleep of mothers, as the quality of
sleep of mothers increases. Infant massage
releases the hormone serotonin, so that the
baby feels more relaxed and calmer and
makes the quality of sleep better, especially
for a longer sleep duration. In addition,
babies are also easier to start sleeping and do
not wake up easily at night. In addition to
improving the quality of baby sleep, the
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quality of parental sleep also improves, so
that it reduces anxiety, and in general,
improves physical health (Rezaei et al.,
2023). The body becomes fresher and fitter
for activity. The benefits obtained when
children have sufficient and quality sleep are
that children become energetic in their
activities, increase appetite so that weight
increases, children are good-tempered,
digestion is good, and increase motor and
sensory intelligence.

3. The effect of infant massage on

jaundice

A meta-analysis of 8 RCTs showed that
infant massage reduced jaundice compared
to the control group. This result is in line
with a study by Lei et al. (2018) which state
that infant massage can reduce total bili-
rubin serum and transcutaneous bilirubin
levels. A study (Tubglam, 2020) states that
infant massage lowers bilirubin levels and
increases the frequency of bowel movements
so the results of the study recommend infant
massage training for mothers. Phototherapy
is a common therapy for hyperbilirubi-
nemia. Billirubin is converted into non-
conjugated bilirubin so that it becomes a
non-toxic product and is excreted through
bile and urine (Khalig, 2016). Massage on
the infant’s whole body affects the motility of
the gastrointestinal tract, improves blood
circulation and lymphatic flow as well as
enterohepatic circulation, increases the
amount of urine as a medium to excrete
bilirubin. The comfort that the infant gets
during the massage process greatly affects
the level of serotonin in the infant and
indirectly affects the function of the
digestive tract. Improved digestive tract
function will increase nutrient intake and
elimination from the digestive tract and
urine. Improved gastrointestinal function,
as evidenced by increased nutrient intake,
will help the bilirubin conjugation process,
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while increased defecation and urine elimi-
nation will help remove conjugated bilirubin
(Purnamiasih and Pamenang, 2023).

The strength of this study is that there
are three variables that are investigated, so
that they have a complex discussion. The
effect of infant massage is biased from a
physical and psychological perspective. The
disadvantage of this study is the existence of
language bias because in this study only
articles published in Indonesian and English
are used, in this study there are limitations
in the search for articles and the screening
process which is carried out by two
individuals, which allows for human error.

The implication that can be applied
from this study is that health workers are
expected to provide education related to
infant massage to parents so that parents
can apply infant massage to improve the
maternal and child emotional relationship,
improve the quality of children's sleep, and
reduce jaundice. In the next study, it is
recommended to expand the database to
reduce search bias. The next suggestion is to
apply infant massage as one of the educatio-
nal programs to infant patients in hospitals,
cadres of integrated health posts for
toddlers, and cadres of community groups.
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