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ABSTRACT

Background. Kangaroo Mother Care (KMC) has facilitated infant growth and decreased morbidities and hospital
stay. Adding touch therapy (TT) may potentiate the KMC benefits.

Objective. To compare the effectiveness of KMC+TT versus KMC alone in improving anthropometric and physiologic
parameters and decreasing morbidities and hospital stay in low birth weight (LBW) infants.

Methods. Stable LBW infants (<2000 g) admitted in the KMC ward were randomized to either intervention (KMC+TT)
or control (KMC only) group. The KMC+TT group underwent thrice daily touch therapy sessions until discharge.

Results. A total of 50 infants were included in the study. Baseline characteristics between the two groups were
comparable. There was a significant increase in weight gain (grams/kg/day) in the KMC+TT group compared to
KMC only. Physiologic parameters like heart rate, respiratory rate, and temperature were significantly better in the
KMC+TT group. More infants in the KMC only group were transferred to NICU care, while more KMC+TT infants
went home against advice. Hospital stay was similar between the two groups.

Conclusion. Touch therapy added to KMC is more effective than KMC alone in improving weight gain and physiologic
parameters. It is associated with lower morbidities, although it did not affect the hospital stay.
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INTRODUCTION

Approximately 15 percent of births globally resulted
in babies with low birth weights (LBW), and 96.5% of
these LBW births occurred in developing countries.! Of
these LBW infants, 30% died either before stabilization
or during the first twenty-four hours of life.! The World
Health Organization (WHO) defined low birth weight
infants as having birth weights < 2,500 grams and very low
birth weight infants as having birth weights <1,500 grams.?
In the Philippines, disorders related to short gestation and
LBW, not elsewhere classified, ranked 7% among the top
ten leading causes of infant mortality in 2013.° Although

ﬁlo”.esml\“/ldi”g a‘;zho“ R_olcaHmia F. Tasﬂal\'/l"";?rmlingD LBW was rarely a direct cause of death, it indirectly
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llocos Norte, Philippines of neonatal death were birth asphyxia, infection, preterm
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In the last ten years (2005-2015), LBW infants made up
20% of all deliveries in our institution.

Optimal care for preterm or LBW infants may be
achieved by the balance of simple interventions like
Kangaroo Mother Care (KMC) and touch therapy (T'T)
and sophisticated technological advancements such as
incubators and radiant warmers, with the common goal
of ensuring safety, comfort, and improved survival of the
newborn infant.>®

KMC is an innovative method developed in 1978 as an
alternative to traditional care methods for the LBW baby,
addressing the problems of overcrowding, insufficient and
expensive resources, and increased morbidity and mortality
in neonatal intensive care units.® In 1999, Dr. Socorro dL.
Mendoza introduced KMC in our institution after training
in Bogota, Colombia, supported by the Fundacion Canguro
of Colombia. KMC consists of early and continuous skin-
to-skin contact, exclusive breastfeeding, and early discharge
with adequate follow-up.>® It is a safe, low-cost care method
for LBW infants, particularly those weighing < 2000 grams
at birth. A meta-analysis by Boundy showed that KMC
compared to conventional care was associated with 36% lower
mortality (RR 0.64, 95% CI 0.46, 0.89). KMC decreased
the risk of neonatal sepsis, hypothermia, hypoglycemia,
hospital readmission, and increased exclusive breastfeeding.
Newborns receiving KIMC had lower mean respiratory
rate and pain measures and higher oxygen saturation,
temperature, and head circumference growth.”

Neonatal touch therapy was first introduced via
ayurvedic medicine and flourished for decades in the
Indian subcontinent. Touch therapy is referred to as “a
metho-dological touch intended to stimulate the baby.”
Studies on touch therapy for preterm infants showed this
technique to improve gains in weight, head circumference,
and length, as well as improved sleep/wake states, decreased
stress, improved skin integrity, increased development of
the sympathetic nervous system, enhanced parent-infant
bonding, and early discharge from the NICU.*?

A Cochrane review by Vickers showed that infants
randomized to massage (rubbing, stroking, or kinesthetic
movements) significantly gained more weight than
controls (weighted mean difference 5.1 g, 95% CI 3.5, 6.7).
Information from 206 patients showed that the length of
stay was decreased by 4.6 days in the massage group (95%
CI 2.6, 6.6). However, their performance on the Brazelton
scales for habituation or motor maturity was not significantly
different between the massage and control groups.'

Although there were several researches on the beneficial
effects of KMC and T'T, studied individually, there was no
readily available data on the benefit of the two interventions
combined. There was one study by Rangey and Sheth, which
compared KIMC versus T'T. The results showed no difference
in weight gain and hospital stay between the two.!

The purpose of this study was to determine the effec-
tiveness of T'T" as an adjunct intervention to KMC with

Effect of KMC with touch therapy

regards to weight gain and physiologic responses. The
mothers in our KIMC ward (40 beds) had been encouraged
to perform massage on their infants. Still, the effect of
the combination of KMC and T'T has not yet been syste-

matically studied and documented.
OBJECTIVE

To compare the effects of Kangaroo Mother Care and
Touch Therapy (KMC+T'T) versus KIMC only (KMC) on
the growth, physiologic parameters, and outcomes of LBW
infants weighing less than 2000 grams enrolled in the
KMC Program of the Dr. Jose Fabella Memorial Hospital
(DJFMH).

Specific Objectives

1.To compare the effects of KMC+TT versus KMC only
on the growth of LBW infants < 2000 grams at birth,
in terms of weight, length, and head circumference.

2.To compare the effects of KMC+T'T versus KMC only on
the following physiological measurements:
a.Oxygen saturation
b.Cardiac rate
c.Respiratory rate
d. Temperature

3.To compare the duration of hospitalization and KMC ward
discharge outcomes between KMC+TT versus KIMC
only groups.

METHODS

Setting and Subjects

This prospective randomized controlled trial was
conducted in a KMC ward (Level IT NICU) at the Dr. Jose
Fabella Memorial Hospital (DJFMH) from April 8, 2016
to May 10, 2016. Neonates weighing less than 2000 grams,
any gestational age, stable, with or without co-morbidities
were included in the study. The study included critically
ill LBW newborns on oxygen support, newborns with
chromosomal abnormalities and life-threatening congenital
anomalies, and newborns whose mothers were medically and

psychologically sick, rendering them unfit to perform KMC.

Ethical Considerations

Informed consent was obtained from the mother before
enrolling the infant in the study. The study had no anticipated
harm since anthropometric measurements and physiologic
monitoring were routinely done on all neonates admitted to

the unit. Ethics approval for the conduct of the study was
obtained from the DJFMH Research Ethics Committee.

Sample Size

To get an o = 0.05, p = 0.20, and assumed difference
in weight of 5.1 grams based on the study conducted by
Vickers A; at least 21 subjects per group was needed.”
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Randomization

After informed consent was obtained, the infants were
randomly allocated using the random allocation software
(RALLOC) into the KMC only group and the KMC
plus touch therapy (KMC+TT) group, with 25 infants in
each group.

Procedure

KMC only group

Mothers in this group were given a detailed explanation
about KMC adaptation, preferably in the presence of family
members. KMC was initiated as soon as the baby was
physiologically stable. The mothers provided continuous
skin-to-skin contact and secured the infant in position

using a tube blouse made of soft expandable cloth. Mothers
were encouraged to keep the baby in continuous KMC
for at least 20 hours per day® The mothers were given a
KMC monitoring sheet to record the duration of kangaroo
care provided. If the mother could not fill up the sheet,
a family member (father or relatives of the patient) who
was with the mother in the ward accomplished the form.
Compliance with the continuous KMC protocol was
monitored every 2 hours by the nurse on duty.

KMC + TT group

Mothers who were assigned to the intervention group
were taught how to perform touch therapy following
Field’s protocol (Figure 1A-C), in addition to performing
KMC. Before the start of the touch therapy, the mother

(A) Apply baby oil to the whole body of
the infant prior to touch therapy.

(B) Tactile:

Place infant in prone position. 5 strokes:

1. Head: downward strokes from crown
to neck (alternating hands - AH)

2. Shoulders: horizontal outward
strokes from middle of back towards
shoulders (both hands - BH)

3. Back: downward strokes from neck
to waist (AH)

4. Legs: downward strokes from thighs
to ankles (BH)

5. Arms: horizontal outwards strokes
from shoulder to wrist (BH)

(C) Kinesthetic:

Place infants on their back. 6 movements

for each:

1. Holding both forearms - flexed at
elbow joints towards arms (BH)

2. Holding both legs - flexed at knee
joint and towards abdomen.

Figure 1. Touch Therapy Procedure. (Photos were taken and posted with permission).
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applied baby oil to the body of her infant. The touch therapy
session consisted of 2 parts. The initial part was for tactile
stimulation, done while the infant was in the prone position.
'This consisted of providing five strokes each for the following
body parts: (a) head - from crown to neck, (b) shoulders -
from the middle of back to arms, (c) back- from neck to
waist, (d) legs-from top of thighs to ankles, and (e) arms -
from shoulder to wrist. The second part was the kinesthetic
stimulation which was done with the infant in the supine
position. This was done by repeatedly flexing each arm at the
elbow joint, then flexing each leg at the knee joint. The touch
therapy session was rendered for 15 minutes with 5 minutes
of tactile stimulation followed by 5 minutes of kinesthetic
stimulation and ending again with 5 minutes of tactile
stimulation.' Three touch therapy sessions were performed
daily, provided either by a trained medical professional or
the mother. Touch therapy sessions took place in a warm
room with soft light and low noise levels. The massage was
given between feeds and at least 45 minutes to 1 hour after
a meal to avoid regurgitation or vomiting.

Measurement Variables

'The primary outcome variables were growth parameters
such as weight, length and head circumference. Secondary
measures included physiologic parameters and neonatal
morbidity defined as any untoward event occurring in the
neonate: apnea, poor activity, poor suck, hypoglycemia,
vomiting, and hyperthermia. The duration of hospitalization
and the neonate’s disposition (transferred back to the
NICU 111, discharged improved or brought home against
medical advice) were also documented. All outcome
measurements were obtained by a research assistant who was
not part of the ward staff caring for the infants.

Anthropometry

1. Babies were weighed naked on an electronic weighing
scale (Seca) immediately after birth. The weighing was
subsequently done once daily at midnight until discharge.
The weight was measured in grams, and the weighing
machine was calibrated daily with 5-gram standard
weight.

2. Length (L) measurement was taken with the infant
in the recumbent position on the infantometer (Seca).
'The supine crown-heel length to the nearest centimeter
was recorded with the help of an assistant.

3. Head circumference (HC) was measured by placing
a flexible non-stretchable tape measure circumfe-
rentially from the infant’s supraorbital ridge to the
occiput (designated as the maximum occipitofrontal
circumference).

Physiologic Parameters

1. Oxygen saturation was measured using the portable/
finger pulse oximeter, and saturation of > 95% is
considered normal.

Effect of KMC with touch therapy

2. 'The cardiac rate was measured for 1 minute using a
neonatal stethoscope, and a rate of 120-160 beats/minute
was considered normal.

3. Respiratory rate was measured by counting observed
respirations for one full minute, and a rate of 30-50
cycles/minute was considered normal.

4. Temperature - was measured using a digital thermo-
meter placed snugly in the axilla of the infant (normal

value 36.5°C to 37.5°C).

Data Processing and Analysis

Data was encoded and tallied in SPSS version 10 for
Windows. Descriptive statistics were generated for all
variables. For nominal data, frequencies and percentages
were computed, and data were analyzed using Student’s
t-test. For numerical data, mean values = SD were calculated,
and the Chi-square test was used for analysis.

RESULTS

A total of 50 subjects were included in the study. The
participants were primarily preterm neonates with a mean
gestational age of 34.0 weeks and a mean birth weight of
1773.5 grams. All the infants’ weights were appropriate for
age. The infants’ mean age at enrolment was 7.5 days of life.
Fifty-two percent of the infants had an initial diagnosis of
neonatal pneumonia.

Baseline characteristics of the infants were comparable.
There were no significant differences in sex, maturity,
feeding, weight, head circumference, and length at birth
upon KMC enrolment (p>0.05). There were no significant
differences in maternal characteristics such as age, civil status,
educational attainment, parity, age of gestation, and mode
of delivery (p >0.05) (Table 1).

Upon enrolment, there were no significant differences
in the infants’ weight (1776.40 vs. 1.684.52 g, p=0.09), head
circumference (30.14 vs. 30.64 cm; p=0.88), and length
(42.7 vs. 43.18 cm; p=0.78) between the KMC only and
KMC+TT groups. On the day of discharge, there were
likewise no significant differences in the weight (1871 vs.
1848.04 g; p=0.66), head circumference (30.06 vs. 30.98 cm;
p=0.56), and length (43.18 vs. 42.50 cm; p=0.40) between the
KMC only and KMC+TT groups (Table 2).

Comparing the mean increase in weights from
enrolment to discharge, there was a significantly higher
rise in weight in the KMC+TT group (161.52 vs. 95.20 g,
p=0.02) compared with the KMC only group. Likewise, the
mean increase in weight/day (29.94 vs. 16.18 g/day; p=0.04)
and mean a daily increase in weight/kg/day (16.90 + 15.60
vs. 8.96 = 11.12 g/kg/day; p=0.03) were almost double in
the KMC+T'T group versus the KIMC only group (Table 3).

There was no significant difference seen in the oxygen
saturations between the two groups on the physiologic
parameters. However, significantly lower mean cardiac rates

on enrolment (138.92 vs.149.40 bpm, p<0.001) and upon
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Table 1. Comparison of Infant and Maternal Characteristics between the KMC and the KMC+TT Group

Characteristics KMC Group (n = 25) KMC + TT Group (n = 25) p-value
Infant Characteristics
Sex
Male 14 (56%) 15 (60%) 0.77
Female 11 (44%) 10 (40%)
Birthweight (grams)* 1810.60 + 182.50 1797.17 + 259.14 0.84
Pediatric aging (weeks)* 34.44 +1.85 34.24 +2.07 0.72
Head circumference at birth (cm)* 29.98 £ 0.90 30.30 £ 1.45 0.35
Length at birth (cm)* 41.94 +1.82 4230 £ 2.11 0.52
Initial diagnosis on enrollment
Pneumonia 13 13 1.00
Sepsis 9 10 0.77
RDS 1 1 1.00
LBW/SGA 1 1 1.00
Polycythemia 1 0 1.00
Maturity and weight for age
Preterm AGA 17 (68%) 19 (76%)
Preterm SGA 6 (24%) 2 (8%) 0.24
Term SGA 2 (3%) 4 (16%)
Manner of feeding
Breastfeeding (BF) 13 (52%) 14 (56%) 0.77
Dropper Feeding (DF)+ BF 2(8%) 0 0.48
DF+ Gavage Feeding (GF) 1(4%) 11 (44%) 1.00
GF 7 (28%) 0 0.24
GF + BF 2 (8%) 0 0.48
Maternal Characteristics
Mothers’ age (years)* 24.20+5.33 26.24 + 6.75 0.24
Mother’s marital status
Married 4 (16%) 5(20%)
Single 21 (84%) 20 (80%) 1.00
Mother’s educational attainment
Elementary 1(4%) 2(8%)
High school undergraduate 2(8%) 2(8%)
High school graduate 15 (60%) 17 (68%)
College undergraduate 2(8%) 0 0.46
College graduate 3(12%) 4 (16%)
Vocational 2 (8%) 0
Parity
G1PO 15 (60%) 10 (40%)
G2P1 4(16%) 7 (28%)
G3P2 4(16%) 6 (24%) 0.52
G4P3 1(4%) 0
G5P4 1(4%) 1(4%)
G6P5 0 1(4%)
Manner of delivery
CS 16 (64%) 13 (52%)
NSD 9 (36%) 12 (48%) 0.39
*Mean + SD

Table 2. Comparison of Weight, Height and Length on Enrolment, and Discharge between the KMC only and the

KMC+TT Group

Anthropometric Measurements

Time Period

KMC Group (n = 25)

KMC+TT Group (n = 25)

p- value

Age on Enrolment (Days of life) 7.9+1.25 8.5+1.70 0.10
Weight (g) Enrolment 1776.40 + 144.34 1684.52 + 203.45 0.09
Discharge 1871.60 + 151.33 1848.04 + 214.96 0.66
Head Circumference (cm) Enrolment 30.14 £ 0.93 30.64 +1.10 0.88
Discharge 30.06 £1.43 30.98 £ 2.90 0.56
Length (cm) Enrolment 4270+1.18 43.18 +1.46 0.78
Discharge 43.18 +1.46 42.50 +2.85 0.40
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Table 3. Comparison of Weight Gain between the KMIC and the KMC+TT Group
KMC Group (n = 25)

KMC+TT Group (n = 25)

Weight Gain p-value
(Mean = SD)
Mean Increase in weight from enrolment to discharge 95.20 + 95.35 161.52 + 99.59 0.02
Mean weight gain/day 16.18 £ 20.56 29.94.+ 26.01 0.04
Mean weight gain/kg/day 8.96+11.12 16.90 £ 15.60 0.03

Table 4. Comparison of Physiologic Status on Enrolment and Discharge between KMC only and KMC+TT Group

Anthropometric Measurements Time Period KMC Group (n = 25) KMC+TT Group (n = 25) p- value
Pulse oximeter (%) Enrolment 98.68 + 1.28 98.24 + 1.16 0.21
Discharge 97.80 £ 1.04 97.90 £0.74 0.78
Cardiac rate (bpm) Enrolment 149.40+7.48 138.92+5.48 <0.001
Discharge 144.00 + 5.74 139.68 +5.11 0.006
Respiratory rate (bpm) Enrolment 42.70+1.18 43.18 + 1.46 <0.001
Discharge 43.18 £+ 1.46 42.50 +2.85 0.05
Temperature (°C) Enrolment 42.70+1.18 36.84 +£0.18 0.02
Discharge 43.18 +1.46 36.89 £0.26 0.05
Table 5. Comparison of Weight Gain between the KMIC and the KMC+TT Group
KMC Group (n = 25) KMC + TT Group (n = 25) p-value
Infant Outcome
Transferred back to NICU 4 (16%) 0
Discharged 21 (84%) 20 (80%) 0.01
HAMA 0 5 (20%)
Duration of Hospitalization
Mean * SD (days) 9.00+7.70 8.52 £ 6.20 0.80

discharge (139.68 vs. 144.00 bpm, p=0.006) were noted
in the KMC+TT compared with the KMC only group.
The mean respiratory rate on enrollment was significantly
higher in the KMC+TT group (43.18 vs. 42.70 cpm,
p<0.001) but was considerably lower upon discharge (42.50
vs. 43.18 cpm, p=0.05). Nonetheless, these values were not
clinically significant. Temperature measurements were
both significantly higher on enrolment (36.84 vs. 36.71°C,
p=0.02) and upon discharge (36.89 vs.36.74°C, p=0.05) in
the KMC+TT group compared with the KMC only group
(Table 4).

Four patients in the KMC only group deteriorated and
were transferred back to the NICU. The reasons for transfer
were vomiting (2), fever (1), and apnea (1). On the other
hand, none of the infants in the KMC+TT group developed
further morbidities. However, five infants in the KMC+TT
group went home against medical advice (HAMA) due to
family issues (p=0.01). The length of hospital stay did not
significantly differ between the two groups (KMC+TT: 8.52
vs. KMC only: 9.0 days, p=0.80) (Table 5).

DISCUSSION

One goal of neonatal management of the LBW infant
is to realize postnatal growth equivalent to intra-uterine
growth accumulation rates; non-nutritive strategies should

be pursued and provide sustenance.’® There have been
nume-rous studies on the improvement of growth using
touch therapy or KMC, but only a few studies have assessed
the effectiveness of the two interventions together. Our
study demonstrated that the daily weight gain of infants
provided both KMC and TT was faster compared with
KMC alone. Although not seen in our study due to the
short hospital stay (8-9 days), other studies on KMC or
T'T, albeit not both, showed improvement in gains in length
and head circumference.'*'® In a study by Scafidi, forty
preterm infants who were provided with tactile/kinesthetic
stimulation for 45 minutes daily for ten days showed a
significantly faster weight gain than controls (34 vs. 28 g;
p=0.03)."” Likewise, the study of Mathai also showed a
higher weight gain among infants who underwent massage
therapy (21.9 vs. 4.24 g/day, p=0.001).*® However, these two
studies were on touch therapy alone and not the combi-
nation of KMC and T'T such as in our study.

A study by Banker done in Western India compared
the provision of KMC plus massage therapy versus conven-
tional care (incubator or open care system) among LBW
infants who were < 32 weeks gestation. Similar to our
study, the KMC+TT group demonstrated better weight on
discharge, fewer hypothermic episodes, and shorter hospital
stays than the conventional care group.” In Banker’s study,
the control group received conventional care, while in our
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research, our control received KIMC. In our study, although
the KMC+T'T group had a significantly higher temperature
compared with the KMC only group, the difference was
not clinically significant. Furthermore, there was no hypo-
thermic episode observed in both the KMC+TT and KMC
only groups. KMC had long been established to facilitate
thermoregulation through heat conduction from the mother’s
skin to the infants. The use of oil in touch therapy also
improved thermoregulation by decreasing convection losses
through the infant’s skin.

Our study showed a significantly lower cardiac rate
among the KMC+T'T group compared with the KMC only
group. Providing touch therapy to a neonate stimulates his
central nervous system that sets off a chain reaction; such as
secretion of more serotonin (hormone affecting digestion,
appetite, and sleep) and less cortisol and norepinephrine
(secreted in response to stress), which would result in a
lower cardiac rate and respiratory rate.”® In our study, the
statistical differences in the respiratory rates between the
two groups were not clinically relevant since these were
within the normal range (42-43 breaths per minute). The
oxygen saturations were also similar between the two groups.
Although 52% of the recruited infants had an initial diagnosis
of pneumonia and may have been tachypneic and oxygen-
requiring, they were transferred to the KIMC ward once they
were stable and recovering.

In the study of Mendes and Procianoy in 2008,
massage therapy in very low birth weight infants decreased
the length of hospital stay (42 vs. 46 days, CI: 42, 56) and
lower incidence of late-onset neonatal sepsis (10.8 vs. 38.3%,
p=0.005) compared with the control group (no massage).”!
The reduction in hospital stay among the massage group
might be attributed to the faster weight gain, improved sleep-
wake states, and reduced stress behaviors and activity after
the massage therapy. In our study, there was no significant
difference between KMC+ TT and KMC groups since
both interventions, especially KMC, have been shown to
shorten hospital stay.® Also, the KMC+TT group could
have a longer mean duration of hospitalization if no infants
were prematurely brought home against medical advice.

Four infants in the KMC group were transferred back
for neonatal intensive care. Two had vomiting, one had
apnea, and the last had a fever. The four were subsequently
treated for sepsis. Although the majority of the infants;
88% (22/25) and 92% (23/25) of infants in the KMC only
and KMC+T'T groups, respectively, were already diagnosed
with pneumonia or sepsis from the start, there could be a
protective role of touch therapy in addition to KMC, against
bacterial infection as seen in our study. In the meta-analysis of
Conde-Aguedo, KMC significantly decreased the incidence
of sepsis.® Early and continuous skin-to-skin contact would
colonize the infants’ skin with maternal skin flora rather
than hospital pathogens. The lower incidence of late-onset
sepsis among infants who received touch therapy versus
those who did not was an unexpected finding, as quoted in

the study of Mendes and Procianoy.?' They hypothesized a
possible improvement in the immune system, although its
mechanism was not explained among those who received
touch therapy in their study. KMC and TT may likely

decrease sepsis incidence in different ways.
CONCLUSION

The addition of touch therapy to Kangaroo Mother
Care may potentiate the known beneficial effects of KIMC
intervention. The combined intervention led to a faster
weight gain, lower cardiac rate, better thermoregulation,
and potentially fewer morbidities. Length of stay was the
same whether infants were provided T'T added to KMC
or KMC alone. Touch therapy should be recommended
as an adjunct intervention to Kangaroo Mother Care to

LBW infants.
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