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ABSTRACT Aim: To compare common vital parameters like heart rate, respiratory rate and oxygen saturation in preterm 
infants under radiant warmer versus Kangaroo Mother Care (KMC). 

Methods: We randomly assigned thirty six clinically stable preterm infants admitted in NICU to 2 sessions of KMC each for 2 hours each daily 
or to standard under warmer care. Vital parameters recorded on hourly basis was collected under 3 sets of data : standard warmer care 
group 24 hours daily,  KMC group during warmer care time 20 hours daily,  and KMC group during 4 hours of holding time daily.
Result:   KMC group had fewer bradycardia events, apnea attacks and oxygen desaturation events per hour while being held compared to 
time spent in a warmer. There was no significant difference between the KMC group during warmer care time and the standard warmer care 
group in frequency of common vital parameters. 

INRODUCTION:
Newborn deaths currently account for approximately  40% of all 
deaths of children under five years of age in developing coun-
tries—the three major causes being birth asphyxia, infections, 
and complications due to prematurity and LBW [1]. Birth weight 
is a significant determinant of newborn survival.  LBW is an un-
derlying factor in 60–80% of all neonatal deaths. LBW infants are 
approximately 20 times more likely to die, compared with heav-
ier babies [2].

Rates of cerebral palsy, sensory deficits, learning disabilities, and 
respiratory illnesses are high in preterm babies compared with 
children born at term. The morbidity associated with preterm 
birth often extends to later life, resulting in enormous physical, 
psychological, and economic costs [3]. Researchers have pro-
vided hospitalized preterm infants with various forms of sup-
plemental stimulation in an effort to enrich the environment of 
the neonatal intensive care unit (NICU) or to accelerate devel-
opment [4, 5]. The most widely studied intervention is kangaroo 
mother care. In developing countries like India, financial and 
human resources for neonatal care is limited and hospital wards 
for LBW infants are often overcrowded [6].

The term KMC is derived from similarities to marsupial care-
giving. The mothers are used as “incubators” and as the main 
source of food and stimulation for LBW infants while they ma-
ture enough to face extrauterine life in similar conditions as 
those born at term [7]. Kangaroo mother care is defined as “Ear-
ly, prolonged and continuous skin to-skin contact between the 
mother and low birth weight infant both in the hospital and af-
ter discharge with exclusive breastfeeding and proper follow-up” 
[7]. Kangaroo mother care regularizes heart rate and respira-
tions, deepens sleep and alert inactivity, reduces crying, prevents 
infections, shortens the neonatal hospital stay, enhances weight 
gain, improves physical growth and breastfeeding rates, decreas-
es pain from heel prick procedure, and lessens maternal depres-
sion [6, 8].It  ensures optimum growth and development of the 
infant [9]. Initially devised as an alternative to conventional 
technology-based care, KMC is now considered as a standard of 
care for LBW infants for all settings as an adjunct or alternative 
to conventional technology based care. KMC is effective for pro-
moting physiological stability, positive developmental outcomes 
in preterm infants and also reducing the hospital stay.

AIM:
To compare common vital parameters like heart rate, respira-
tory rate and oxygen saturation in preterm infants under radiant 
warmer versus KMC.

METHODS:
A study was conducted with a convenience sample of 36 sub-
jects at the NICU of a tertiary care hospital of eastern India over 
a period of 18 months. Infants born at gestational age of 32-34 
weeks and weighing at least 1200 gram, and medically stable 
were included and those who were medically unstable, had any 
congenital, orthopaedic, or genetic abnormality, or were venti-
lated were excluded. Informed consent was taken from the par-
ents. The mothers were counselled regarding benefits of KMC. 
We randomly assigned these thirty six clinically stable infants 
admitted in NICU to 2 sessions of KMC each for 2 hours each 
daily between 7 to 14 days of life or to standard under warmer 
care. Parents gave consent to randomize the neonates into KMC 
group and standard warmer care group starting on day 7 of life 
and continuing for 7 days. The study was conducted in in a spe-
cial room with sufficient privacy close to NICU where healthcare 
providers are strongly motivated and maintain close supervision. 

The baby was placed upright inside mother’s clothing against 
bare skin of the chest and abdomen. Head was turned to one 
side and placed in a slightly extended position .The hips were 
kept flexed and abducted in a ‘frog’ position; the arms were also 
flexed. Repeated counselling and demonstration of KMC were 
done to mothers initially till they were able to offer KMC confi-
dently and correctly. Vital physiological parameters of the baby, 
namely respiration rate, heart rate, and oxygen saturation, were 
assessed in all 3 groups of neonates per hourly basis. Heart rate 
and oxygen saturation were recorded with the help of pulse-oxi-
meter. The thirty six babies enrolled in the study were monitored 
for bradycardia (heart rate <90) or oxygen desaturation (<85%) 
or bradypnea / apnea .  Vital parameters recorded on hourly 
basis was collected under 3 sets of data : standard warmer care 
group 24 hours daily,  KMC group during warmer care time 20 
hours daily,  and KMC group during 4 hours of holding time 
daily. The hourly means of the events were calculated and com-
pared with each other.
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RESULTS: 
Analysis of variance showed a significant main or overall ef-
fect of treatment group on bradycardia (p= 0.0023) and oxygen 
desaturation (p<0.001). From the study we found that the KMC 
group had fewer bradycardia events per hour while being held 
compared to time spent in a warmer (p = 0.0153). The KMC 
group also had significantly fewer apnea attacks and  oxygen de-
saturation events  while being held than while in the warmer (p 
<0.001) and significantly fewer desaturation events or  apnea ep-
isodes  than infants in standard warmer care (p=0.0032). There 
was no significant difference between the KMC group during 
warmer care time and the standard warmer care group in fre-
quency of bradycardia or oxygen desaturation events. 

DISCUSSION- 
KMC is a simple and low-cost intervention for the care of LBW/
preterm infants. It enhances both infant and maternal well-
being and can be practiced in any situation without needing 
special equipment. Although initially conceived for use in de-
veloping countries with limited resources, its use has expanded 
worldwide as caregivers, parents, and administrators become 
increasingly familiar with the physiological, psychological, and 
cost benefits associated with the practice. [10, 11, 12] 

Our study results are in agreement with the studies done earlier.  
Ludington-Hoe et al. have reported that kangaroo care promotes 
stability of physiological function [13]. In their study, [14] heart 
rate 

and respiratory rate remained stable, and apnea episodes did 
not occur during KMC. 

There was distinct improvement in oxygen saturation during the 
KMC sessions. This is relevant for sick newborns, particularly 
those requiring oxygen supports. Earlier studies also report de-
crease in apnea and improvement in oxygen saturation in me-
chanically ventilated babies able to tolerate transfer and posi-
tion changes [15, 16]. 

A meta-analysis of 23 studies of 190 term and 326 preterm in-
fants (gestational age 26 to 36 weeks) concluded that there was 
no change in heart rate, and a statistically but not clinically sig-
nificant decrease in oxygen saturation during periods of skin-
to-skin contact [17]. Prematurity did not affect the stability of 
these parameters. Our study found a   statistically similar sig-
nificant rise in heart rate, and a definite improvement in oxygen 
saturation. These improvements are unlikely to have been due 
to chance alone since similar improvements were noted on all 7 
days.

The reasons behind the beneficial effects of KMC are yet to be 
fully explored. During KMC, the infant experiences maternal 
heart sounds, rhythmic maternal breathing, warmth and prone 
positioning, all of which offer gentle stimulation across auditory, 
tactile, vestibular, and thermal sensory systems, which may in 
sum total have a tranquilizing effect on the baby, allowing physi-
ological parameters to stabilize [18].

CONCLUSION:
KMC reduces bradycardia, apnea and oxygen desaturation 
events in preterm infants, providing physiological stability and 
possible benefits for neurodevelopmental outcomes [19].    KMC 
has many benefits that include stabilisation of cardio-respiratory 
system, thermoregulation and a higher incidence of exclusive 
breastfeeding. Care of LBW babies represents a major challenge 
for the health and social systems globally. There is considerable 
evidence from randomized control trials on the beneficial ef-
fects of Kangaroo Mother Care (KMC) from developing as well 
as from developed countries. Despite many advantages of KMC; 
it is still not widely practiced method of care of LBW neonates 
in India[20].
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