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ABSTRACT 

Aim: To study the efficacy of Kangaroo mother 
care (KMC) as compared to conventional care for 
low birth weight babies. 

Materials and Methods: A randomized controlled 
trial was done on 114 neonates, delivered at Ja-
waharlal Nehru Medical College (JNMCH) Aligarh 
India (March’ 2006 to September’ 2007) by vaginal 
route and weighing ≤1800 grams at birth –58 neo-
nates received KMC for 6-8 hours/ day in 4-6 ses-
sions while 56 neonates in control group received 
conventional care (radiant warmers, cots in warm 
room). Efficacy was measured in terms of effect on 
growth, physiological parameters, length of hospi-
tal stay, morbidity, mortality and exclusive breast-
feeding rates. 

Results: KMC and conventional groups were simi-
lar with regard to maternal and birth characteris-
tics. Better weight gain per day (19.3± 3.8 g 
vs.10.4±4.8 g, p<0.001), significant reduction in 
respiratory rate (p<0.001), rise in rectal tempera-
ture and oxygen saturation (p<0.001), shorter du-
ration of hospital stay (13.7±8.9 days vs. 15.0±10.3 
days), lower incidence of nosocomial sepsis (6.9% 
vs. 23.2% p=0.014) and severe infection (p=0.003) 
and higher exclusive breastfeeding rates (p<0.01) 
were seen in infants receiving KMC. No statistically 
significant difference was seen between the two 
groups in terms of mortality. 

Conclusion: Kangaroo mother care results in bet-
ter weight gain, decreases the risk of serious infec-
tions and hypothermia, stabilizes physiolo-gical pa-
rameters, decreases the hospital stay, promotes 
breast feeding and has no adverse effect on 
growth and mortality in LBW babies.  

Key Words: Kangaroo mother care, low birth 
weight babies, weight gain, hypothermia, nosoco-
mal infection 

ÖZET 

Amaç: Düşük doğum ağırlıklı bebeklerde Kanguru 
anne bakımı (KAB) ile geleneksel bakımı karşılaş-
tırmak 

Gereç ve Yöntem: Randomize ve kontrollü olarak, 
JNMCH Aligarh’da vajinal yoldan, 1800 gramın al-
tında olarak doğan 58’i günde 6-8 saat KAB alan, 
56’sı geleneksel bakım (radyan ısıtıcı, ılık odada 
bakım) alan toplam 114 yenidoğan karşılaştırıldı. 
Etkinlik; büyümeye etki, fizyolojik durum, hastane-
de kalım süresi, morbidite, mortalite ve yalnızca 
anne sütü alma oranları ile ölçüldü. 

Bulgular: Anne ve bebek özellikleri bakımından 
KAB ve geleneksel grup arasında fark yoktu. Kan-
guru bakımı alan çocuklarda daha iyi ağırlık artımı 
(19.3±3.8 g ve 10.4±4.8 g, p<0.001), solunum hı-
zında anlamlı azalma (p<0.001), rektal ısı ve oksi-
jen doygunluğunda yükselme (p<0.001), hastane-
de daha kısa kalım süresi (13.7±8.9 gün ve 
15.0±10.3 gün), ve düşük hastane enfeksiyonu 
insidansı (%6.9 ve %23.2, p=0.014), düşük ağır 
enfeksiyon (p=0.003) ve yüksek oranda yalnızca 
anne sütü alma (p<0.01) saptandı. Mortalite bakı-
mından iki grup arasında istatistiksel olarak anlamlı 
bir fark gözlenmedi. 

Sonuç: Kanguru anne bakımı düşük doğum ağır-
lıklı bebeklerde daha fazla ağırlık artımı, ciddi en-
feksiyon ve hipotermi riskinde azalma, fizyolojik öl-
çütlerde tutarlı düzenlilik, kısa hastanede kalım sü-
resi, daha uzun sure yalnızca anne sütü ile bes-
lenmeye yol açtı. Düşük doğum ağırlıklı bebeklerde 
KAB’nın büyüme ve mortalite üzerinde olumsuz bir 
etkisi gözlenmedi. 

Anahtar Kelimeler: Kanguru anne bakımı, düşük 
doğum ağırlığı, büyüme, mortalite, enfeksiyonlar 
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INTRODUCTION 

Low birth weight (LBW) is a major problem 

worldwide with an average incidence of 18% glob-

ally and 33% in developing countries.
1
 It is a major 

contributor to neonatal and infant mortality and 

morbidity with about 30 % of neonatal mortality 

related to it in developing countries.
2
 Thus the care 

of such infants becomes a burden for health and 

social systems every where. 

Traditionally, these infants born in hospital are 

kept in incubators/ radiant warmers/ warm room 

with open cots. Hospital neonatal intensive care of 

LBW babies is difficult in developing countries 

due to high cost, difficulty in maintenance and re-

pairs of equipments, intermittent power supply, in-

adequate cleaning of instruments and shortage of 

skilled staff. Frequently and often unnecessarily 

incubators and radiant warmers separate babies 

from their mothers, depriving them of the neces-

sary contact.3 

Kangaroo Mother Care (KMC), first proposed 

in response to the shortages of staff and equipment 

in their hospital by Dr Martinez & Rey in Bogotá 

Columbia in 1978, was developed as a simple me-

thod of care for LBW infants. The term kangaroo 

is derived from practices similar to marsupial care, 
in which the infant is kept warm in the maternal 

pouch and close to the breasts for unlimited feed-

ing.
4
 It provides an appropriate, affordable yet high 

quality care and can be implemented almost any-

where.  

The present study compared the efficacy of 

Kangaroo mother care with the conventional care 

for LBW babies. 

MATERIALS AND METHODS 

In the Neonatal section of Department of Pediat-

rics, Jawaharlal Nehru Medical College (JNMCH), 

Aligarh, a prospective randomized controlled trial 

was performed on 114 neonates delivered by vagi-

nal route with birth weight of 1.2-1.8 kg in col-

laboration with Department of Obstetrics and Gy-

naecology. Neonates delivered by caesarean sec-

tion, with major life threatening congenital mal-

formation, severe perinatal complication and pa-

rental refusal for KMC intervention were excluded 

from the study.  

For all the eligible neonates, an informed writ-

ten consent was obtained from the parents before 

enrollment and following characteristics were re-

corded - maternal profile like age, antenatal care 

(ANC) visits, multiple deliveries, risk for sepsis 

etc.; birth weight, length and head circumference; 

gestational age assessment using Ballard Score 

within 24 hrs of birth. The enrolled neonates were 

randomized by block randomization technique into 

KMC and control groups. 

In the KMC group, the neonates were given 

skin-to-skin contact as soon as they became hemo-

dynamically stable, between the mother's breasts in 

an upright position dressed with a cap, socks and 

diaper and supported in bottom with a sling/binder. 

Front open gowns were made available for the 

mothers and privacy was provided to them. Com-

fortable chairs and beds were provided to the 

mothers practicing KMC in the nursery and post-

natal wards. Skin-to-skin contact was given for a 

minimum of 1 hr at a stretch and at least for 4-6 

hrs/day, duration was gradually increased to as 

long as comfortable to the mother and baby. Skin-

to-skin contact was continued at home after dis-

charge from the hospital.  

Neonates in the control group were given con-

ventional care as per the needs (radiant warmers, 

open cots in warm room). 

In both the groups, mothers were allowed to 

handle their babies at any hour of the day and 

breastfeed the babies by nasogastric tube, paladai 

or directly. Babies in both the groups were pro-

vided vitamin and mineral supplementation as per 

the protocol. The neonates were shifted to postna-

tal wards, once stable. 

During hospital stay, both the groups were 

monitored for daily weight gain by electronic 

weighing scale; episodes of hypothermia, apnea, 

nosocomial sepsis, hyperbilirubinemia, necrotizing 

enterocolitis were noted; physiological parameters 

(heart rate, respiratory rate, rectal temperature and 

oxygen saturation) were measured at 0 and 1 hour 

of care by a single observer (mean of three read-

ings) and duration of stay at hospital was recorded. 

Infants in both the groups were discharged 

when demonstrated weight gain for at least 3 con-

secutive days, no overt illness, no IV medications 

and essentially on exclusive breast feeds. After 

discharge, the neonates were followed weekly till 

40 wks of gestational age, fortnightly till 3 months 

of post-conceptual age and monthly visits thereaf-

ter till 6 months of post-conceptional age. 
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During follow-up, following characteristics 

were monitored in both the groups – anthropome-

try (weight by electronic weighing scale, length by 

infantometer and head circumference by non-

stretchable tape as measured by a single observer); 

morbidity measured as mild/moderate (requiring 

oral antibiotics/no hospital admission) and severe 

(requiring IV antibiotics/hospital admission) infec-

tion; mortality and exclusive breastfeeding.  

Statistical analysis: The data collected was 

statistically analyzed by computer using SPSS ver-

sion 10 for windows. Tests of statistical signifi-

cance used were chi-square test, z test, paired two-

tailed t’ test (for the physiological parameters). P 

value of <0.05 was considered as statistically sig-

nificant. 

 
 

 

 
 

RESULTS 

A total of 140 neonates weighing between 1.2 – 

1.8 kg were delivered by vaginal route during the 

study period of March’ 2006 to September’ 2007. 

26 neonates were excluded due to congenital mal-

formation, severe perinatal complication and pa-

rental refusal. Out of 114 neonates eligible for the 

study, 56 were randomized to the control group 

and 58 to the KMC group. Of these, 64.3 % and 

67.2 % infants were followed till 6 months of post-

conceptional age in the control and KMC groups 
respectively. 

As shown in Table 1, the groups were similar 

with regard to the maternal profile and birth char-

acteristics. There was no significant difference in 

the morbidity profile and the treatment received by 

the neonates before enrollment in the study.  

The mean age at enrollment for the control 

and KMC group infants was 4.8±2.4 and 4.7±2.9 

140 neonates delivered by vaginal route 
weighing between 1.2 -1.8 kg 

26 neonates excluded 

114 neonates eligible for 
study were randomized 

 

Follow up at post conceptional age 
of 

a) 40 weeks – 50 neonates (89.3%) 

b) 3 months – 45 neonates (80.4%) 

c) 6 months – 36 neonates (64.3%) 

Follow up at post conceptional age of 

a) 40 weeks – 54 neonates (93.1%) 

b) 3 months – 48 neonates (82.8%) 

c) 6 months – 39 neonates (67.2%) 

Control group- 56 neonates KMC group -58 neonates 
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days respectively. Kangaroo mother care was giv-

en for a mean period of 6.3 ± 1.52 (4-12) hours/ 

day by the mothers as observed during the hospital 

stay and was given for a period of 25.7±6.9 (15-

43) days after enrollment in the study. 

KMC infants had a better weight gain per day 

than the control group infants during the hospital 

stay (control: 10.4±4.8 grams, KMC: 19.3±3.8 

grams p<0.001). However no significant difference 

in the weight, head circumference and length was 

noted during follow-up at 3 and 6 months post-

conceptional age. 

Table 1. Demographic variables of control and Kangoro mother care (KMC) groups  

Demographic variables Control (n=56) KMC (n=58) P 

Maternal profile 
Age (years) 

Number of mothers (%) with 

-more than one risk for sepsis 

-meconium stained amniotic fluid 

-leaking per vaginum 

-antenatal visits 

-multiple deliveries 

Gravida 

G1 

G2 

G3 

G4 

G5 

 

Birth characteristics 
Mean GA (wks) 

Distribution of GA 

28-30 wks 

30-32 wks 

32-34 wks 

34-36 wks 

>36 wks 

Sex 

Male (%) 

Female (%) 

Mean birth weight (grams) 

Distribution of birth weight 

1200-1399 g 

1400-1599 g 

1600-1800 g 

Head circumference (cm) 

Length (cm) 

Appropriateness for GA 

AGA 

SGA 

 

25.0 ± 3.69 

 

33 (58.9%) 

6 (10.7%) 

12 (21.4%) 

37 (66.1%) 

9 (16.1%) 

 

16 (28.6%) 

16 (28.6%) 

9 (16.1%) 

6 (10.6%) 

9 (16.1%) 

 

 

33.6 ± 2.29 

 

3 (5.4%) 

9 (16.1%) 

21 (37.5%) 

17 (30.3%) 

6 (10.7%) 

 

30 (53.6%) 

26 (46.4%) 

1615 ± 179 

 

8 (14.3%) 

15 (26.8%) 

33 (58.9%) 

29.0 ± 1.34 

41.9 ± 2.76 

 

49 (87.5%) 

7 (12.5%) 

 

25.3±3.45 

 

29 (50%) 

5 (8.6%) 

13 (22.4%) 

44 (75.9%) 

8 (13.8%) 

 

21 (36.2%) 

10 (17.2%) 

12 (20.7%) 

4 (7.0%) 

11 (18.9%) 

 

 

33.1±2.3 

 

4 (6.9%) 

14 (24.1%) 

20 (34.5%) 

15 (25.9%) 

5 (8.6%) 

 

29 (50%) 

29 (50%) 

1607 ± 211 

 

11 (18.9%) 

18 (31.1%) 

29 (50.0%) 

29.3 ± 1.53 

42.7 ± 2.16 

 

47 (81.0%) 

11 (19.0%) 

 

NS 

 

NS 

NS 

NS 

NS 

NS 

 

NS 

NS 

NS 

NS 

NS 

 

 

NS 

 

NS 

NS 

NS 

NS 

NS 

 

NS 

NS 

NS 

 

NS 

NS 

NS 

NS 

NS 

 

NS 

NS 

     AGA appropriate for gestatinal age, SGA small for getational age, GA gestational age, 

     NS not significant (p>0.05) 

 

Table 2 depicts the significant reduction in 

respiratory rate and increase in rectal temperature 

and oxygen saturation as was seen after 1 hour of 

kangaroo care compared to the conventional care. 

Infants who received conventional care stayed 

longer in the hospital (15.0±10.34 days) than the 

KMC infants (13.7±8.9 days) but this difference 

was found to be statistically insignificant 

(p=0.233). 
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Table 2. Physiological variables after 1 hr of KMC 
and conventional care 

Control  
(n=56) 

KMC  
(n=58) 

 Physiological 
 parameters 

Mean±SD Mean±SD 

P  
 

Heart rate 

(rate/ min) 

145.4±4.6 145.6±4.9 0.392 

Respiratory rate 

(rate/ min) 

45.5±4.9 37.1±3.8 <0.001 

Rectal 

 temperature (F) 

 

98.2±0.2 

 

98.6±0.1 

 

<0.001 

Oxygen 

Saturation (%) 

 

92.1±1.5 

 

93.6±1.6 

 

<0.001 

 

Table 3 illustrates that during the hospital stay, 

higher incidence of nosocomial sepsis, hypother-

mia and apnea was seen in the control group but no 

significant difference in the incidence of NEC was 

found. During follow-up, the incidence of severe 

infections was significantly higher in the control 

group though both the groups were found to be 

equally prone to mild/ moderate infections. The 

most common mild/ moderate infections seen were 

upper respiratory tract infections and diarrhea. Se-

vere infections leading to hospitalization were 

pneumonia, diarrhea/ dehydration and sepsis. 

Exclusive breast feeding was found to be more 

prevalent in the KMC group as compared to the 

control group Proportions of infants who were ex-

clusively breastfed were higher at 40 weeks 

(KMC: 94.4%, control: 72.0% p=0.002); 3 months 

(KMC: 89.6%, control: 62.2% p=0.002); 6 months 

post-conceptional age (KMC: 84.6%, control: 

55.5% p=0.006) in the KMC group, the difference 

being statistically significant. 

Table 3 illustrates that during the hospital stay, 

higher incidence of nosocomial sepsis, hypother-

mia and apnea was seen in the control group but no 

significant difference in the incidence of NEC was  

During follow-up, the incidence of severe infec-

tions was significantly higher in the control group 

though both the groups were found to be equally 

prone to mild/ moderate infections. The most 

common mild/ moderate infections seen were up-

per respiratory tract infections and diarrhea. Severe 

infections leading to hospitalization were pneumo-

nia, diarrhea/ dehydration and sepsis. 

 

Table 3. Morbidity profile after enrollment 

Morbidity profile Control  
n (%) 

KMC  
n (%) 

P  

During hospital stay 
  Sepsis 

  Hypothermia 

  Apnea 

  NEC 

During follow-up 
  Mild/moderate infect 

  Severe infection 

 

13 (23.2) 

10 (17.9) 

8 (14.3) 

4 (7.1) 

 

43 (76.8) 

10 (17.9) 

 

4 (6.9) 

1 (1.7) 

1 (1.7) 

2 (3.4) 

 

41(71) 

3 (5.2) 

 

0.015 

0.003 

0.013 

0.324 

 

0.460 

0.033 

 

Exclusive breast feeding was found to be more 

prevalent in the KMC group as compared to the 

control group Proportions of infants who were ex-

clusively breastfed were higher at 40 weeks 

(KMC: 94.4%, control: 72.0% p=0.002); 3 months 

(KMC: 89.6%, control: 62.2% p=0.002); 6 months 

post-conceptional age (KMC: 84.6%, control: 

55.5% p=0.006) in the KMC group, the difference 

being statistically significant. 

There was no significant difference between 

the two groups as far as mortality was concerned 

(p=0.705). Major causes of death were sepsis, NEC 

and pneumonia. 

DISCUSSION 

A randomized controlled trial was done in the 

Level III Newborn Infant Care Unit of a tertiary 

hospital in Aligarh for a period of one and half 

year. The demographic variables of the KMC and 

control group were comparable. The two groups 

received similar care except the KMC intervention. 

The study showed significantly higher mean 

weight gain per day of KMC group infants during 

the hospital stay compared to the control infants. 

This is in accordance with observations made by 

Cattaneo et al, Charpak et al and Ramanathan et 

al.
5-9

 Better weight gain as seen in the infants re-
ceiving kangaroo care may be due to reduced en-

ergy expenditure, thus directing calories toward 

growth.  

In the present study, no significant difference 

was seen between the groups regarding weight, 

head circumference and length at 6 months of post-

conceptional age. This finding is in accordance 

with Sloan et al.10 However, Charpak et al.11 found 

KMC infants had a larger head circumference than 

the control infants at 12 months of age. 
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A significant reduction in respiratory rate and 

increase in oxygen saturation was seen in infants 

receiving KMC. Acholet et al, Bauer et al, Fohe et 

al.
12-14

 and Kadam et al.
4
 also found higher oxygen 

saturation and reduction in respiratory rates after 

KMC. A possible explanation for the decreased 

respiratory rate, as well as the increased pO2, is 

based on the upright position of the infant. Ventila-

tion and perfusion are gravity dependent, so an up-

right position optimizes respiratory function. 

Episodes of hypothermia were significantly 

reduced in the KMC infants and a higher rectal 

temperature was recorded. Bauer et al.
13

 Ludington 

et al and Ibe et al.15,16 also found the same in their 

studies. Placement of the infant underneath a 

blouse or shirt improved insulation and prevents 

heat loss during the maternal kangaroo care 

Infants in the KMC group had a shorter dura-

tion of stay as compared to control group though 

this difference was not found to be statistically sig-

nificant. This is in agreement with the observation 

of Charpak et al and Ramanathan et al.
8,9

 though 

they found a statistically significant decrease. 

Early discharge decreases the overcrowding in the 

neonatal units thereby reducing the chances of con-

tracting hospital-acquired infection.  

During hospital stay, nosocomial sepsis; epi-

sodes of apnea were significantly lower in KMC 

group as compared to control. The incidence of se-

vere infection was significantly higher in the con-

trol group. This is in accordance with Whitelaw et 

al.
17

, Sloan et al.
10

 and Kadam et al.
4
 

Our study recorded a higher proportion of ex-

clusive breastfeeding among KMC infants. Char-

pak et al reported that the proportions of KMC 

mothers who breastfed up to 3 months (exclusively 

or partially) were significantly higher on statistical 

analysis.
11

 Higher breastfeeding rates were also ob-

served by Ramnathan et al.9  

No statistically significant difference was ob-

served in the mortality rates between the two 

groups. Similar results were obtained by Cattaneo 

et al and Charpak et al.
5,8

 

In conclusion, Kangaroo mother care is a fea-
sible method of care for low birth infants once they 

have overcome major adaptation to extra-uterine 

life and it is at least as safe and effective as the 

conventional care. 
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