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Abstract
Background: The low birth weight (LBW) problem is found in

various developing countries with an increasing trend of cases
every year. This is caused by nutritional status and a history of
maternal health. The impact of LBW in children is they are more
likely to experience delayed growth and development. This study
aims to identify the effect of baby massage on infants’ body wei-
ght. 

Design and Methods: The research design used was quasi-
experimental pre and post-test type with control group. There
were 16 infants for each group selected by purposive sampling.
Baby massage was given to the infants twice a week within four
weeks, 10 to 15 mins per session. Data analysis was used paired t-
test and independent t-test.

Results: The mean age of infants was 3.69 months for both
group, the mean age at birth was 37.8 weeks (intervention) and 38
weeks (control), the mean birth weight of infants was 2,295 grams
(intervention) and 2,288 grams (control). Most of the infants was
male for both group. There was an effect of baby massage on the
increase in infants’ weight gain with a history of low birth weight
significantly with a p-value <0.05. 

Conclusions: Baby massage can increase infants’ weight with
a history of low birth weight aged 1-6 months. The role of health
workers is to provide education and practice baby massage for
mothers in order to stimulate the growth and development of
infants. This intervention can be integrated with maternal and
child health programs in primary health care facilities. 

Introduction 
Low birth weight (LBW) is a condition in which babies are

born weighing less than 2500 grams.1 According to the World
Health Organization, in 2018 the incidence of low birth weight in
the world reached 15.5%. 90% of these cases occur in developing
countries including Indonesia. In another word, there are 1 in 7
babies born with low birth weight in the world.2 Indonesia is
ranked ninth in the world with cases of LBW infants reaching
15.5%.3 Based on the basic health research data from the Ministry
of Health of the Republic of Indonesia, LBW cases in Central Java
were 6.2%, equivalent to the average number of LBW cases in

Indonesia. In particular, LBW cases in 2018 in Semarang City
were 506 cases (2.02%).4

The occurrence of LBW is influenced by three factors, namely
factors of mother, baby, and placenta. Maternal factors play a very
large role in the incidence of LBW. As much as 65% is influenced
by the mother’s educational background, maternal age at pre-
gnancy, the distance between previous and current pregnancies,
the number of frequencies of antenatal care, the presence of chro-
nic diseases. Inadequate nutritional intake and a very dense
mother’s activity can trigger stress so that it affects the incidence
of low birth weight. History of mothers who gave birth to prema-
ture babies at risk of preterm delivery in subsequent pregnancies.5
Women who become pregnant at the age of less than 20 years, the
risk of prematurity is very high. Another factor that affects is the
geographical conditions of the area, socio-economy, and culture. 

LBW babies have a higher risk of morbidity and mortality
during the neonatal period than babies of normal weight. Babies
born with a body weight of 2000-2500 grams are more likely to
experience neonatal mortality four times greater than babies wei-
ghing 2500-3000 grams, and are ten times more susceptible to
disease than babies born weighing 3000-3500 grams.6 Exclusive
breastfeeding is needed for LBW babies during the stages of
growth and development. Breast milk is one of the best foods for
babies because it contains nutritional elements needed by babies
which are useful for supporting optimal growth and development.4

The government’s effort to prevent cases of LBW is the exi-
stence of the One thousand First Day of Life (1000 HPK) program
with the provision of supplementary food to pregnant women.
Provision of milk and iron tablets can prevent anaemia for pre-
gnant women and provide health education to mothers and their
families. Mothers are also encouraged to do routine pregnancy
checks through monthly antenatal care service. The government
collaborates with midwives in villages to extend the effort. One of
the interventions that can be given to LBW babies in stimulating
growth and development is baby massage. 

Baby massage is a tactile stimulation that can stimulate
muscles, bones and organ systems so that they can function opti-
mally.7 According to Health and Bainbridge, baby massage will
stimulate the vagus nerve. This nerve will increase the working
capacity of the intestinal peristaltic so that gastric emptying will
be faster and the baby will feel hungry easily.8 In addition, baby
massage can also improve blood circulation and increase the
body’s metabolism, thereby increasing the baby’s weight. Baby
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Significance for public health

The capacity of countries to develop, grow, and compete, depends on a healthy and productive population. Children are the basis of all dimensions of sustain-
able development. Approximately 7 million children die each year before their fifth birthday. In less developed countries, over 200 million children who make
it to life cannot achieve the proper development stages. Health workers are the backbone to the community, especially to mothers, in terms of assuring the
quality of public health. Therefore, this research aims to familiarize the effectiveness of baby massage in improving babies with condition of low birth weight.
The massage is proven to help the process of child’s growth and development. 
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massage is an expression of affection between parents and children
through skin touch.7 The benefits of baby massage include increa-
sing body weight and growth, increasing endurance, increasing
baby concentration and making babies sleep soundly, fostering
bonds of affection for parents and children,8 increasing milk pro-
duction. Infant massage can also have negative effects if done
inappropriately such as trauma or bruising to the skin and muscles,
pain in the baby so that the baby becomes fussy, muscle and bone
injuries, and swelling. As long as baby massage is done properly
and gently, baby massage is safe, even beneficial.9 To further inve-
stigate the advantage of infant massage, this study conducts a
series of demonstrations and examinations on LBW infants at the
age of 1-6 months in several government-owned primary health
care facilities in Semarang City. 

Design and Methods
The research design used was a quasi-experiment pre-test and

post-test with control group type. This research was conducted in
January-February 2020 in three government-owned primary health
care facilities in Semarang City. The study population was 32
babies with a history of LBW aged 1-6 months in the working area
of primary health care facilities. The number of research samples
was 16 respondents for each intervention and control group. The
sampling technique used is total sampling. Inclusion criteria for
infants with a birth history of LBW, age 1-6 months, exclusive
breastfeeding, maternal BMI within the normal range. Exclusion
criteria including infants who were sick, had genetic disorders, had
received complementary foods with breast milk. The independent

variable is baby massage and the dependent variable is infants’
weight. The intervention given was to massage the baby for 10-15
mins twice a week for four weeks in the afternoon before the
infants’ showered. The research instrument used was a weight
observation sheet, a calibrated GEA medical Rgz 20A manual baby
weight scale. An explanation of the research information and infor-
med consent was provided before data collection started.
Researchers measured the infants’ weight before, during, and after
being given baby massage. Univariate analysis was described in
terms of frequencies and percentages for gender characteristics.
Data for infants’ age, gestational age at birth, and birth weight are
presented as mean and standard deviation. Bivariate analysis was
conducted using independent dan dependent t-test. Data analysis
using computer-based statistical program software. This study had
obtained the ethical approval from the Health Research Ethics
Committee of the Health Polytechnic of Ministry of Health
Semarang No.007/EA/KEPK/ 2020. 

Results 
As illustrated in Table 1, the mean age of infants in the inter-

vention and control groups was 3.69 months. The mean age at birth
at birth in the intervention group was 37.8 weeks and the control
group was 38 weeks. The mean birth weight of infants in the inter-
vention group was 2.295.12 grams and the control group was
2.288.75 grams. Based on Table 2, Most of the babies in the inter-
vention group were male, as many as 9 infants (56.2%) and half of
the respondents in the control group were male, as many as 8
infants (50%). Based on Table 3, the mean weight of infants before
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Table 1. Characteristics of infants based on age, maternal age at birth, and birth weight (n=32).

Classification                               Number of respondents          Min               Max             Mean            Median        Std. deviation      SE
                                                                          

Age of infants (in months)                                                                                                                                                                                                                                           
     Intervention                                                                 16                                        2                          5                       3.69                      4.00                         0.946                 0.237
     Control                                                                           16                                        2                          5                       3.69                      4.00                         1.078                 0.270
Age of pregnancy at birth (in weeks)                                                                                                                                                                                                                         
     Intervention                                                                 16                                       35                        38                      37.8                     36,50                        1.094                 0.273
     Control                                                                           16                                       35                        39                        38                       37.00                        1.155                 0.286
Infants’ birth weight (in grams)                                                                                                                                                                                                                                  
     Intervention                                                                 16                                     2100                    2450                 2295.12                  2300                        113.55               28.389
     Control                                                                           16                                     2000                    2450                 2288.75                  2300                        133.56               33.390

Table 2. Infant characteristics based on sex (n=32).

Gender                      Total                                                     f                                                                                      %
                                                                           Male                              Female                                   Male                              Female

Intervention                          16                                                 9                                                  7                                                       56.2                                             43.8
Control                                   16                                                 8                                                  8                                                       50.0                                             50.0

Table 3. Description of infants’ weight (in grams) before and after the intervention. 

Data                                                  Mean              Difference in mean               Median            Std. deviation             Min              Max

Intervention                                                                                                                                                                                                                                                                
     BW before                                                  5356.25                                 500.00                                     5050.00                           965.38                          3900                   7000
     BW after                                                      5856.25                                                                                 5750.00                          1075.15                         4200                   8100
Control                                                                                                                                                                                                                                                                        
     BW before                                                  5287.50                                 268.75                                     5500.00                           840.53                          4000                   6400
     BW after                                                      5556.25                                                                                 5850.00                           840.61                          4300                   6800
BW, birth weight. 
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intervention in the intervention group amounted to 5,356.25 grams
and in the control group 5,287.50 grams. The mean weight of
infants after the intervention in the intervention group was
5.856.25 grams and in the control group was 5.556.25 grams. The
difference in the mean weight of infants before and after the inter-
vention in the intervention group was 500 grams and in the control
group was 268.75 grams. According to Table 4, it was found that
there was a significant increase on infants’ weight after receiving
baby massage (p=0.001). 

Discussion 
The results shows that infants’ ages ranged from 1-6 months,

so they are included in the age category of mandatory exclusive
breastfeeding.4 Exclusive breastfeeding is very important in the
growing period of the baby because the first 1000 days of life
determine the growth and development status of an individual
when he is an adult. Infants have certain characteristics at every
stage of their age. The average of infants’ weight gain per month
based on age is 1000 grams.

Based on the age of the womb at birth, it was found that the
average age of infants at birth was 37 weeks. The age of the womb
greatly affects the condition of the baby to be born. Based on the
age of the womb when the baby is born, babies are categorized as
preterm babies (<37 weeks) with weight according to their gesta-
tion period or commonly called preterm neonates according to
gestational period (NBK-SMK) and immaturity, the weight of the
baby is born less than supposed to be for her gestation. Babies are
growth retarded and babies are small for their pregnancy (KMK).
These two things are caused by the inability of the uterus to hold
the fetus, disturbances during pregnancy, the release of the placen-
ta earlier than the time, or stimulation that facilitates uterine con-
tractions before term.10

Based on research, the average birth weight of babies is 2300
grams. Body weight is used to determine a normal baby or LBW.
LBW babies if the weight of the infants, the birth weight of the
baby is below 2500 grams. Based on previous research, there was
a significant increase in body weight which was applied to 20
infants aged 0-3 months with a normal body weight of at least 2700
grams and a maximum body weight of 3300 grams with an average
of 2,975 grams. After the baby massage, the baby’s weight increa-
sed significantly by an average of 3175 grams, minimum body
weight of 2.850 grams, maximum body weight of 3,400 grams.
The increase in average body weight that occurs is 200 grams after
baby massage twice a week for 2 weeks.11

The results showed that there was a difference in weight gain
before and after the intervention in the intervention group, namely
500 grams. Whereas in the control group there was a smaller dif-
ference in weight gain before and after, namely 268.75 grams. In
addition, it also shows that baby massage has a significant effect
on increasing the baby’s weight statistically. This difference in
body weight is in accordance with the theory presented by Sowden
that babies will gain weight of approximately 500 grams per week
when the baby is 1 month old.12 In Astriana and Suryani’s research
on the effect of infant massage, the group that received the infant
massage stimulation intervention showed a feeling of calm during
sleep, not often waking up at night and when awakened would
immediately suckle strongly for a longer time. The baby’s ability
to breastfeed that is stronger and longer will certainly affect the
nutritional adequacy of LBW which will certainly have an impact
on weight gain.13

The factors that affect infant growth include stimulation. The

stimulation referred to in this study is the provision of infant mas-
sage. Infants who are massaged are not hungry (already breastfed
1 hour before the massage) will provide maximum results.
Massage on infants will increase the baby’s growth. When tactile
stimulation is carried out, there will be an increase in the ornithine
decarboxylase enzyme, which is an enzyme that guides cell and
tissue growth. 

Infant massage can increase the absorption of food because the
baby who is massaged will experience an increase in the tone of
the vagus nerve (10th brain nerve) which will cause an increase in
levels of the enzyme absorption of gastrin and insulin. Baby mas-
sage is a tactile stimulation that can stimulate muscles, bones and
organ systems so that they can function optimally.7 According to
Health and Bainbridge, baby massage will stimulate the vagus
nerve. These nerves will increase the work of the intestinal peri-
staltic so that the emptying of the stomach will be faster and the
baby will feel hungry easily.8 Infant massage provides many bene-
fits for babies and parents, both psychologically and baby develop-
ment. Touch is the first language of parents and children that can
strengthen the bonds of affection between them. Infant massage is
an expression of affection between parents and children through
the touch of the skin which has an extraordinary impact.7

Baby massage can increase beta endorphins, which affect the
growth mechanism, besides that it also increases the tone of the
vagus nerves which affects the absorption mechanism of breast
milk so that the baby will quickly hungry and breastfeeding more
frequently on the mother, which also results in increased milk pro-
duction. The effect of increasing body weight was also found in
babies born at term. A study in China proves that there is an effect
of infant massage for 10-15 mins a day since the baby was 15 days
old. At 2 months of age, babies who were routinely massaged
showed a difference in body weight compared to babies who were
not massaged. In infants who were routinely massaged, the avera-
ge weight gain for one month was 900 grams. Whereas in infants
who were not given massage the average body weight for one
month was 760 grams.14

Supported by the results of Sunarsih’s research, it was explai-
ned that there were differences in body weight in the two groups of
infants studied.11,15 Massages on babies will increase serotonin
neurotransmitter activity, which increases the capacity of receptor
cells that bind glucocorticoid (adrenaline, a stress hormone), resul-
ting in a decrease in adrenal hormone (a stress hormone), a decrea-
se in levels of this stress hormone will increase endurance.
Massage on babies will stimulate the vagus nerve, where this nerve
will increase intestinal peristalsis to empty the stomach, so the
baby is hungry quickly, so food intake will increase.16 A research
concluded that there was a significant difference in weight gain
between term babies who were given massage stimulation, compa-
red with babies who did not receive massage, the difference in the
average body weight of babies who were massaged and did not
reach 440 grams.17 The massage is performed on newborn for 15
minutes a day at home for a period of 4 weeks. The difference in
weight gain was seen at 4 weeks of age. The effect of massage on
growth is evidenced by research which shows that after regular
infant massage is done every 2 times in 1 week for 4 weeks by the
parents of each baby, the results show that most babies experience
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Table 4. Effect of baby massage on infants’ weight (in grams).

Infants’ weight                    n                 Mean               p-value

Intervention group                       16                      500.00                        0.001
Control group                                16                      268.75                        0.001
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an increase in body weight of more than 1000. gram which was
done on 11 babies, evidenced by the results of the p-value before
=0.454 and the p-value after = 0.121.11 Based on the results of the
paired t-test, it was found that p-value =0.000, because the p value
< α = 0.05. Comparison of the mean value of body weight before
infant massage was 2975 grams, and an increase in the mean value
after infant massage was 3175 grams. Based on the results of the
p-value and the average comparison between body weight before
and after, the conclusion is that infant massage is proven to be
effective in increasing baby weight.

The results of baby massage weight that changed after inter-
vention were in accordance with the theory put forward by
Astriana and Suryani about stimulation of growth and develop-
ment in children,13 strengthened by a Küpers et al.’s research with
p-value =0.011 states the effect of massage and weight gain for
infants, especially babies born prematurely.18 Massage increases
the body’s vagal activity (neural activity), thereby triggering the
release of hormones that play a role in food absorption, such as
gastrin and insulin, and indirectly increasing the baby’s appetite
and weight. Another theory states that massage the whole body can
improve blood circulation and lymph nodes, including the digesti-
ve tract. This helps to smooth the digestive system and can help the
absorption of nutrients by the tissue. Most of these effects occur in
babies born prematurely.13

Baby massage has many benefits for babies, namely increasing
baby weight, growth, immunity, concentration, and making them
sleep more soundly and strengthen the bond of affection between
parent and child. In good health and well-nourished, the baby’s
body weight in the first year of life has increased by 140–200
grams per week. The results showed that 15 babies who were not
given massage experienced changes in body weight by an average
of 1.42%, with the paired sample t-test obtained p=0.005. The 15
babies who were given massage also experienced an increase in
body weight of 4.11%, with the paired sample t-test obtained
p=0.000. On the other hand, in the comparison of weight gain
between infants who did not receive massage and babies who
received massage, the results of the free sample t-test were
p=0.001. The conclusion of this study is the effect of infant massa-
ge on the increase in body weight of infants aged 0–6 months.
Based on several research results, it was found that baby massage
can increase baby weight during growth and development. Infant
massage is one of the interventions that nurses can do independen-
tly. Modification of independent nursing action needs to be done so
that the capacity of nurses as providers of nursing and health ser-
vices can be taken into account. The public will be confident in the
nurse’s capacity in providing non-pharmacological therapy accor-
ding to client needs. It is necessary to develop nursing interven-
tions so that they can trigger the scientific development of nursing
as a professional profession. Nurses in this case act as educators,
namely providing health education to mothers about infant massa-
ge, care givers, namely direct infant massage, researchers, namely
developing independent nursing interventions that can solve client
health problems, and collaborators, namely collaborating with
mothers and families in providing care best for the baby so that the
baby’s future is guaranteed. 

The results showed that there was an effect of baby massage on
the significant increase in infants’ weight. Baby massage as a form
of stimulus to the baby and increasing the bond between mother
and child can stimulate the growth and development of the baby.
The future of the baby depends on the health status of the baby in
the first 100 days of birth, so the nurse and family must be able to
ensure that the growth and development process can be passed
optimally. Infant massage interventions can be integrated with
maternal and child health programs in health care facilities through

family empowerment. It is necessary to have standard operating
procedures so as to minimize errors in applying baby massage.
Various forms of media can be developed such as booklets, modu-
les, manuals, posters, and interactive videos to support the process
of giving baby massage interventions. The results of this study can
also be used as a basis for identifying other forms of intervention
that are more effective in increasing baby weight. Besides that, it
can also be used as a consideration in determining other variables
that can be increased through infant massage such as body length,
height, nutritional status, sleep quality, and so on.  
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