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ABSTRACT

Objective: To compare the effect of Kangaroo mother care (KMC) and conventional methods of care
(CMC) on growth in LBW babies (<2000 g). Study Design: Randomized controlled trial. Setting: Level III
NICU of a teaching institution in western India. Subjects: 206 neonates with birth weight <2000 g.
Intervention: The subjects were randomized into two groups: the intervention group (KMC-103) received
Kangaroo mother care. The control group (CMC: 103) received conventional care. Outcome Measures:
Growth, as measured by average daily weight gain and by other anthropometrical parameters at 40 weeks
postmenstrual age in preterm babies and at 2500 g in term SGA infants was assessed. Results: The KMC
babies had better average weight gain per day (KMC: 23.99 g vs CMC: 15.58 g, P<0.0001). The weekly
increments in head circumference (KMC: 0.75 cm vs CMC: 0.49 cm, P = 0.02) and length (KMC: 0.99 cm
vs CMC: 0.7 cm, P = 0.008) were higher in the KMC group. A significantly higher number of babies in the
CMC group suffered from hypothermia, hypoglycemia, and sepsis. There was no effect on time to
discharge. More KMC babies were exclusively breastfed at the end of the study (98% vs 76%). KMC was
acceptable to most mothers and families at home. Conclusions: Kangaroo mother care improves growth
and reduces morbidities in low birth weight infants. It is simple, acceptable to mothers and can be
continued at home.
Key words: Breastfeeding, Kangaroo mother care, Low birth weight, Post natal growth.

INTRODUCTION

Kangaroo mother care (KMC) is a humane, low cost
method of care of low birth weight (LBW) infants
particularly for those weighing less than 2000 g at
birth.  It consists of skin-to-skin contact, exclusive
breastfeeding and early discharge with an adequate
follow-up(1,2). Knowledge on the effectiveness and
safety of KMC in the community/home settings and
its effects on growth is still incomplete(3).

Despite the said advantages of KMC, it is still not
a widely practiced method of care of LBW infants in
India(4); also, there is insufficient data regarding the
effect of KMC on growth parameters, acceptability

of kangaroo care and long-term outcomes. We
conducted this study to assess the effect of KMC on
growth of infants weighing <2000 g at birth.

METHODS

This prospective randomized controlled trial was
conducted in a teaching institution with a tertiary
level neonatal intensive care unit (NICU) in Western
India over a 9 month period. The study population
included 206 consecutive singleton intramural
neonates with birth weight <2000 g. Critically ill
babies requiring ventilatory or inotropic support,
babies with chromosomal and life threatening
congenital anomalies, babies requiring transfer, or
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whose mothers were critically ill, or unable to
comply with the follow up schedule were excluded.
The sample size was calculated to achieve a power
of 80% and α error of 0.05, based on an earlier study
by Hann et al.(5). The primary outcome variable
was “weight gain”. Secondary measures included
neonatal morbidity, mortality and duration of
hospitalization. We also studied whether KMC was
acceptable by the mother at home.

The subjects were randomized into two groups:
Kangaroo Mother Care (KMC) and Conventional
Method Care (CMC). Randomization was achieved
by simple randomization and allocation was
concealed by sealed envelope technique.

KMC group: Mothers in the KMC group were
explained in detail about KMC adoption in the
presence of their family. KMC was initiated as soon
as the baby was stable. The mothers provided skin to
skin contact using a specially tailored “Kangaroo
bag” made of soft flannel cloth. The mothers were
encouraged to keep the baby in KMC as long as
possible during the day and night with a minimum
period of one to two hours at a time.

When the baby was receiving intravenous fluids,
mother provided kangaroo care seated in a
comfortable chair placed close to the baby’s cradle.
Once the baby was on full feeds, she provided
kangaroo care on the reclining cot in the semi-
upright position with the help of pillows. When the
baby was not in KMC, the baby was placed either
under a servo controlled radiant warmer or in the
cradle under hot lamp adequately clothed and
covered.

The mothers were given a “KMC chart” to keep a
record of the duration of kangaroo care provided. If
the mother was unable to fill up the chart, it was
done by a close family member.

CMC group: The babies assigned to CMC group
were managed under either servo controlled radiant
warmers or in a cradle under hot lamps in NICU. The
babies in postnatal wards were adequately clothed
and bedded in with their mothers.

Anthropometry: Babies were weighed naked on an
electronic weighing scale (Conweigh Electronic
weighing scale - accuracy of ± 5 g) immediately

after birth and subsequently daily one hour after
feeds till discharge. The weighing machines were
calibrated daily with 5 g standard weight. The length
was measured at birth, on discharge and on each
follow-up visit by using an infantometer. Head
circumference (HC), chest circumference (CC),
mid-arm circumference (MAC) and foot length were
measured by standard methods at birth, on discharge
and on each follow-up visit with a non-stretchable
tape. All measurements were carried out by the same
clinician.

Feeding: All babies were exclusively breastfed, and
also received calcium (100 mg/kg/d), phosphorus
(50 mg/kg/d) and multivitamin supplements. Babies
unable to take direct breastfeeds were given
expressed breast milk by orogastric tube or using a
bondla or sterile wati and spoon.

Monitoring: Babies in both the groups were
monitored for hypothermia, hypoglycemia, apnea,
sepsis, feeding problem and other morbidities.
Babies who developed a life threatening event like
convulsions, hypothermia, severe sepsis were
considered as critically ill and were temporarily
withdrawn from the KMC group. Babies requiring
phototherapy were also temporarily withdrawn from
KMC group.

Discharge and follow up: Babies were discharged
when they showed a weight gain of 10-15 g/kg/d
for three consecutive days, were feeding well,
maintaining temperature without assistance and the
mother was confident of caring for her baby. They
were followed up weekly for anthropometry and
compliance with KMC, in the high risk OPD till
post-menstrual age of 40 weeks in preterm babies
or till a weight of 2500 g was reached in term
SGA babies. Mothers in the KMC group were
interviewed on a pre-structured questionnaire to
assess the acceptability and feasibility of  KMC in
the hospital and at home.

Statistical analysis: Data were recorded on a pre-
designed proforma, tabulated and the results were
analyzed statistically by SPSS statistical software
(version 10.1). Pearson’s Chi-square test was used
to test the association of columns and rows in tabular
data, in case of qualitative, categorical data.
Student’s t-test and Analysis of variance was used to
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compare quantitative measurements. A P-value of
<0.05 was considered significant.

Ethics: The approval from the Institutional Ethics
Committee was obtained prior to the study. A
written informed consent was taken from the
mothers after the babies were stable and ready for
enrolment into the study.

RESULTS

Figure 1 depicts the study enrolment in detail. The
final study groups comprised of 103 KMC babies
and 103 CMC babies. Their baseline characteristics
are compared in Table I. The mean birth weight and
gestational age of the KMC group was lower than
that of the CMC group. Almost 70% of babies from
the KMC group received NICU care as compared to
57.3% of CMC babies (P = 0.06).

Effect on growth: KMC babies achieved
significantly better growth at the end of the study
(Table II). For preterm babies, weight, length and
head circumference were significantly higher in the
KMC group (weight 2388 g, length 47.8 cm and
head circumference  33.4 cm) than in the CMC
group (weight 2065 g, length 46.4 cm and head
circumference 32.1 cm) at the end of follow-up
(P <0.05) .

Morbidities: A significantly higher number of
babies in the CMC group suffered from
hypothermia, hypoglycemia, nosocomial sepsis,
compared to the KMC group. KMC significantly
reduced the incidence of apnea in VLBW
babies. More CMC babies were not on exclusive
breastfeeds at the end of the study (76% vs 98%).
The time taken to reach full feeds and the time
to reach initiation of direct breastfeeds were
comparable in both the groups (Table III). One
baby in the KMC group and 5 in the CMC
group died during the study (RR 5, 95% CI 0.59 to
42.06).

Acceptability of KMC: KMC was acceptable to
most mothers and families. A majority of mothers
expressed happiness (71.5%), practiced KMC easily
(75.5%), without assistance (80.39%) and felt that
their baby preferred KMC (65%). The KMC babies
received kangaroo care for a mean of 33.78 ±15.12

days at 13.5 hours per day. A few mothers provided
almost 24 hours at home.

DISCUSSION

The goal of nutritional management of the LBW
infants is the achievement of postnatal growth
at intra-uterine growth accretion rates(6). We
demonstrated a significantly higher daily weight
gain in infants who received the KMC intervention.
This beneficial effect was reflected in other growth
parameters and is comparable with other studies
(5,7,8). The recommended weekly increment of 0.75
cm in head circumference was achieved only in the
KMC group(9). Head circumference has been
emphasized to be one of the most important growth
parameters in LBW babies(10,11) being a reflection
of the underlying brain growth. Kangaroo care
by promoting exclusive breastfeeding, ensuring
temperature maintenance, facilitating physiologic
stability and decreasing neonatal morbidities, could
result in improved physical and cognitive growth
(12). However, the weight of preterm babies at 40
weeks postmenstrual age was lower than the average
birth weight of normal full term Indian babies even
in the KMC group and lower than that documented
in other studies(13). The lack of use of formula
feeds, fortifiers and shorter duration of Kangaroo
care compared with other studies could have
resulted in poorer weight gain(13).

Our study confirms previous findings of the
definite protective effect of KMC against hypo-
thermia, hypoglycemia, apnea and sepsis. However,
we did not observe a difference in the duration of
hospitalization between the two groups. In our unit,
discharge criteria for low birth weight babies is
weight gain of at least 10 g/kg/d for 3 consecutive
days, irrespective of the actual weight or gestation of
the baby. If we had used fixed target weight criteria
for discharge as in other studies(7), it is likely that
the KMC group would have shorter hospital stay
considering their higher daily weight gain.

In the present study, the mean duration of KMC
provided was 13.5 hours per day. The shorter
duration of skin-to-skin-contact in the present study
in comparison to other studies(8,10,13) could be due
to the promotion of the mother alone as the kangaroo
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FIG. 1. Study flow chart.

care provider due to the institutional policies
preventing the father and the relatives to be with the
baby in the NICU or postnatal wards. The other
studies involved the father or other close relatives in
kangaroo care. However, the average maximum
duration per day of 19 hours achieved by the

mothers in the KMC group and the success of a few
mothers to provide almost 24 hours per day
kangaroo care suggested that with further
motivation, education and involvement of the
family, 24 hours kangaroo care in the home settings
is definitely feasible.

3087Assessed for eligibility
352 Live births <2000 g

220 Enrolled 132 Excluded
124 Not meeting inclusion criteria

8 Refused to participate
220 Randomized

108 Allocated to KMC 112 Allocated to CMC
103 Received KMC 103 Received CMC

5 Did not receive KMC 9 Did not receive CMC
 (1 refused KMC,  (3 desired KMC,

4 discharge criteria not met)   6 discharge criteria not met)

103 KMC 103 CMC

11 Lost to follow up 38 Lost to follow up
1 Died 5 Died

91 Analyzed 60 Analyzed

↓

↓
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TABLE I   NEONATAL BASELINE CHARACTERISTICS

Variable KMC CMC P
(n = 103) (n = 103)

Weight at birth  (g; mean ±  SD) 1683.4 ± 235 1723.6 ± 242 0.23
Weight at enrolment ( g; mean ± SD) 1607.6 ± 278 1690.5 ± 273 0.03
Age at enrollment (d: mean ± SD) 3.7 ± 2.8 2.3 ± 1.9 <0.01
Gestational age (wk; mean ± SD) 35.3 ± 2.3 35.9 ± 2.1 0.05
Male : Female ratio 55:48 58: 45 0.67
Birth weight groups  n  (%)

<1500 g 23 (22.3) 18 (17.5) 0.19
1500-1799 g 39 (37.9) 31 (30.1)
1800-1999 g 41 (41.8) 54 (52.4)

Gestational age groups  n (%)
≤ 32 weeks 13 (12.6) 7 (6.8) 0.2
33-34 weeks 17 (16.5) 11 (10.7)
35-36 weeks 45 (43.7) 47 (45.6)
≥ 37 weeks 28 (27.2) 38 (36.9)

Classification based on Lubchenco’s charts n (%)
Preterm AGA 29 (28.2) 21 (20.4) 0.25
Preterm SGA 46 (44.7) 44 (42.7)
Term SGA 28 (27.2) 38 (36.9)

Anthropometry (cm; mean ± SD)
Total length 43.0 ± 2.5 43.6 ± 2.9 0.12
Head circumference 29.7 ± 1.5 29.9 ± 1.5 0.18
Chest circumference 25.4 ± 1.6 25.9 ± 1.8 0.09
Mid-arm circumference 7.1 ± 0.7 7.2 ± 0.6 0.17
Foot length 6.7 ± 0.6 6.8 ± 0.6 0.11

KMC - Kangaroo mother care; CMC - Conventional method of care. Figures in parentheses indicate percentages.

One of the strengths of our study is the high
follow-up rate among KMC infants, comparable to
other studies(13). The better follow-up rate in the
KMC group could be due to the active involvement
of the mother in the care of her LBW baby or the
strong rapport between the KMC mother and the
health personnel. The poor follow-up in the CMC
group is a limitation of this study. Home visit was
not possible in the present study. However, the
higher follow-up by KMC mothers suggests that
early discharge with regular follow-up of LBW
infants is definitely feasible without compromising
on the health of the baby.

In the present study, maternal acceptance of
KMC was good and concurred with other
studies(7,8,14). All the mothers were able to
practice KMC at home and no adverse events were
reported. The response of the family and/or the
father was supportive. One third of the mothers were
confident enough to serve as advocates for KMC
during hospital stay and they were an important
source of support for the newly enrolled mothers.
This study has demonstrated that KMC is feasible in
the Indian household. However, KMC was initiated
in the hospital under close supervision and guidance
and only later continued at home. Further research
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TABLE II EFFECT OF KMC ON GROWTH (AT 40 WEEKS POSTMENSTRUAL AGE IN PRETERM BABIES AND AFTER ATTAINMENT
OF 2500 G IN TERM SGA BABIES)

Variable KMC (n = 91) CMC (n = 60) P

Weight gain (g/day) 23.99 ± 9.84 15.58 ± 8.17 <0.001
Length gain (cm/wk) 0.99 ± 0.75 0.70 ± 0.45 0.008
Head Circumference gain (cm/wk) 0.75 ± 0.48 0.49 ± 0.29 0.02
Chest Circumference gain (cm/wk) 0.73 ± 0.48 0.45 ± 0.44 <0.001
Mid-arm Circumference gain (cm/wk) 0.31 ± 0.16 0.19 ± 0.21 <0.001
Foot length gain (cm/wk) 0.21 ± 0.16 0.10 ± 0.11 <0.001

TABLE III   EFFECT OF KMC ON MORBIDITIES

Variable KMC (n = 103) CMC (n = 103) P

Hypothermia  [n  (%)] 6 (5.9) 38 (36.9) <0.001
Hyperthermia [n  (%)] 13 (12.6) 18 (17.5)    0.33
Hypoglycemia  [n  (%)] 4 (3.9) 36 (35) <0.001
Apnea in <1500g [ n (%)] 1 (4.3) 8 (44.4) 0.006
Sepsis [n  (%)] 4 (3.9) 15 (14.8) 0.008
Other minor illness [n  (%)] 22 (24.2) 8 (12.9) 0.01
Time to full feeds (d) (mean  ± SD) 5.71 ± 5.65 4.85 ± 4.94 0.25
Time to start breastfeeding (d) (mean ± SD) 3.76 ± 4.49 2.95 ± 3.85 0.18
Use of MCT oil [n  (%)] 6 (5.82) 23 (22.33) 0.001
Duration of hospital stay (d) (mean ± SD) 12.78 ± 6.27 12.86 ± 5.77 0.93

KMC - Kangaroo mother care; CMC - Conventional method of care

should investigate the implementation of KMC after
initiation in the community.

We conclude that KMC improves growth in low
birth weight infants and has a significant role in
protecting the LBW infant from hypothermia,
hypoglycemia and sepsis. We recommend Kangaroo
care for low birth weight infants.  It is definitely
feasible, acceptable to mothers and can be continued
at home in the Indian set up.
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