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INTRODUCTION:
Kangaroo Mother Care (KMC) involves placing a diaper-clad infant 
on the naked chest of a caregiver in a nearly horizontal position. This 
holistic approach also includes exclusive breastfeeding and early 

1-2discharge with regular follow-up.  Dr. Edgar Rey developed the 
concept of KMC as a solution to overcrowding in postnatal wards in 

3limited resources for low birth weight (LBW) neonates.  During KMC, 
mothers provide warmth to LBW/PT neonates and offer multisensory 

4stimulation as they adapt to life outside the womb.  KMC serves as a 
cost-effective alternative to incubators/warmers and promotes 

5maternal-infant bonding.  The kangaroo position should be practiced 
6as long as possible or for at least 2 hours each time.  KMC has been 

found to reduce mortality by maintaining better thermoregulation, 
promoting early breastfeeding, reduced risk of nosocomial infection, 
apneic episodes and also in strengthening the bond between mother 
and infant. Inspite of being an effective, convenient and feasible 
method for optimal care of LBW/PT babies, still it is not widely 

7practiced.  There is limited Indian data on the effects of daily KMC 
duration on health outcomes.  The present study was conducted to 
evaluate physical growth parameters, exclusive breastfeeding rate and 
hospital readmission rate in LBW/PT neonates receiving KMC and to 
correlate these with daily duration of KMC in first three months of life.

METHODS:
Study Design And Setting:
This prospective cohort interventional study was conducted at a 
tertiary care centre from May 2021 to Feb 2022.

Participants: 155 low birth weight (<1800 grams) and/or Preterm 
babies (<35 weeks), whose mothers were willing to provide KMC and 
come for follow up as per the protocol were enrolled.

Objective: The objective of this study was to investigate the 
relationship between the daily duration of KMC and physical growth 
parameters (weight, length, and head circumference), as well as to 
explore the additional benefits of KMC on the rate of exclusive 
breastfeeding, readmission in LBW/PT babies during the first 3 
months of life.

Methodology:
On the tenth day of life, participants were recruited for the study, 
provided that they were hemodynamically stable and that their mother 
or a family member with the ability to do KMC was willing for it. 
Those mothers who were not willing to come follow up, lived outside 
of Delhi, or had babies with an APGAR score of less than 7 at 1-minute, 

chromosomal abnormalities, or life-threatening congenital 
abnormalities were excluded from the study. Various demographic 
features of the neonates, such as the mother's age, gestational age, birth 
weight, weight at the start of KMC, start date of KMC, daily duration 
of KMC and duration of hospital stay were recorded. All participants 
were monitored till 14 weeks of life. During birth hospitalization, 
weight of baby was recorded daily, and weekly measurements of 
length and head circumference were taken. After discharge, 
participants were followed up in high-risk clinic weekly until they 
reached one month of age, then at 6 weeks, 10 weeks, and 14 weeks 
during their scheduled vaccination visits.

The subjects were divided into four groups based on the daily duration 
of KMC:
Group 1: less than 4 hours, 
Group 2: between 4-8 hours, 
Group 3: between 8-12 hours, and
Group 4: more than 12 hours. 

The distribution of subjects by group was 49, 56, 48, and 2 in groups 1, 
2, 3, and 4, respectively.

When providing kangaroo care, mother was instructed to wear a front-
open gown and be seated in an inclined position on a chair. Naked baby, 
except for a cap and diaper, was placed between the mother's breasts 
inside her clothing to ensure proper skin-to-skin contact. KMC was 
administered for a minimum of 2 hours at a time and could continue for 
as long as the mother and family members were able to provide. The 
mother/family members were trained to keep track of the daily 
duration of KMC (start time, finish time for each session were noted 
daily) in a note book and this continued at home after discharge. 
Mothers whose babies could be breastfed were advised to do so 
regularly on semi-demand basis while providing KMC and others 
were fed with expressed breast milk with orogastric tube (when 
admitted) or with paladai.

Statistical Analysis:
The data was entered in MS EXCEL spreadsheet. Quantitative variable 
was expressed in Mean ± s.d. whereas categorical variable has been 
expressed in frequency and percentage. The Normality of the 
continuous variable like (weight, length, head circumference) has been 
checked by applying Shapiro-Wilk test. The distribution of weight, 
length, head circumference among the duration of KMC has been 
checked by applying Kruskal Wallis Test. Pairwise comparisons has 
been done for detecting which group pairs significantly differ among 
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ABSTRACT
Aims: To assess the effect of daily duration of Kangaroo Mother Care (KMC) on growth parameters (weight, length, and head circumference), 
exclusive breastfeeding rates, hospital readmission rates, and morbidity patterns in low birth weight (LBW) and preterm infants during the first 
three months of life.  A prospective hospital-based study included 155 LBW (<1800 grams) and/or preterm (<35 weeks) infants, who Methods:
were enrolled at 10 days of age and followed for three months. Infants were divided into four groups based on how long they spent on KMC each 
day. Growth metrics were recorded during hospitalization, and the infants were monitored at a high-risk clinic and during vaccine visits.   Results:
Subjects in Group 4 (longer daily KMC duration) experienced the largest average daily weight gain (33.25 g) and weekly gains in length (1.13 cm) 
and head circumference (1.05 cm). Group 1 (the shortest KMC time) had the lowest gains across all criteria. The daily duration of KMC had 
significant effects on exclusive breastfeeding rates, readmission rates, and morbidity in LBW/preterm infants.  Longer daily duration Conclusion:
of kmc significantly improved physical growth parameters and exclusive breast feeding rates. Further it reduced morbidity and readmission rates in 
LBW/Preterm infants. Family involvement was critical for increasing KMC duration and its benefits.  Larger multi-centric Recommendations:
study with larger sample size is recommended for further establishment of positive impacts of KMC duration on physical growth and other benefits.
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themselves. Box plot has been made for visualising. A p-value of less 
than 0.05 was considered statistically significant. All the analysis has 
been done by using IBM- Statistical Package for Social Sciences 
(SPSS) version 29.0.

RESULTS:
The average daily weight gain was maximum for subjects in group 4 
(33.25 ± 0.35) and minimum for subjects in group 1 (19.72 ± 1.09) 
while intermediate for group 2 (24.27 ± 2.11) and 3 (31.31 ± 1.42) 
(Figure 1). Average weekly length gain was maximum for group 4 
(1.12±0.03) and minimum for group 1 (0.64 ± 0.06) (Figure 2). 
Average weekly HC increase was maximum for group 4 (1.04±0.07) 
and minimum for subjects in group 1 (0.51±0.03), followed by group 2 
(0.73 ± 0.11), group 3 (0.92±0.05) (p value 0.001) (Figure 3). There 
was no significant difference in average weight gain, length and head 
circumference when compared between group 3 and 4 (p value 0.581). 
Statistically significant result was found in readmission rates during 
the study period in groups 1, 2, 3 and 4 as 12.2%, 1.8%, 2.1% and 0% (p 
value 0.001) (Figure 4). Significant difference in exclusive breast-
feeding rates were observed at 14 weeks among all four groups 
(81.6%, 94.6%, 97.9%, and 100%) (p value 0.021) (Figure 5). This 
study additionally observed that for increasing the daily duration of 
KMC, participation of family member is significant.

Figure 1: Effect of KMC duration on Average Weight gain (g/day)

Figure2: Effect of KMC Duration On Average Length Gain 
(cm/week)

Figure 3: Effect of KMC duration on Average Head circumference ( 
cm/week)

Figure 4: Comparison of distribution of readmissions across various 
KMC duration groups

Figure 5: Comparison of distribution of patients according to presence 
of EBF across various KMC duration groups

DISCUSSION:
In the present study, 155 subjects across four groups were enrolled, 
focusing on the effects of Kangaroo Mother Care (KMC) on weight 
gain, length, and head circumference. The inter-group comparisons 
indicated significant differences in weight gain, length, and head 
circumference for Group 1 when compared to Groups 2, 3, and 4 (p < 
0.001). Similarly, Group 2 showed significant differences compared to 
Groups 3 and 4 (p < 0.001). However, no significant differences were 
observed between Groups 3 and 4 for weight gain (p = 0.581), length 
gain (p = 0.168), and head circumference (p = 0.200) (Table 1).

Table 1: Comparison Of Mean Weight, Length And Head 
Circumference Between Different KMC Duration Groups

Other authors also observed benefits of KMC. Geeta Gathwala et al. 
(2010) reported a mean weight gain of 21.92 ± 1.44 grams in babies 
who received at least 6 hours of KMC daily, compared to 18.61 ± 1.28 

8grams in the control group (p < 0.05).  Sharma D et al. (2016) also 
9noted increased length gain in the KMC group.  Nathalie Charpak et al. 

(2021) observed that increases in length and head circumference were 
duration-related, with significant growth in infants receiving over 6 
hours of KMC per day, concluding that the growth effects of KMC are 

10directly proportional to its duration.

The study also revealed a significant reduction in readmission rates, 
with 6 patients in Group 1, 1 in Group 2, and 3 in Group 3, while no 
patients were readmitted in Group 4 (p = 0.001). Additionally, 
exclusive breastfeeding (EBF) rates were notably higher in infants 
who received longer durations of KMC (p = 0.021). Active 
involvement of family members was shown to significantly increase 
the daily duration of KMC (p < 0.001), which is consistent with 
findings from Emily R. Smith et al. (2017), who reported that caregiver 

11involvement was beneficial in extending the duration of KMC.
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 Daily KMC 
duration 
(Hrs)

Mean ± SD Min – 
Max

p value

Average weight 
gain 

0 – 4 19.72 ± 1.09 18.0 - 22.0 0.001*
4- 8 24.27 ± 2.11 20.5 - 29.5
8- 12 31.31 ± 1.42 27.0 - 33.0
>12 33.25 ± 0.35 33.0 - 33.5

Average Length 
gain

0 – 4 0.64 ± 0.06 0.55 - 0.76 0.001*
4- 8 0.82 ± 0.09 0.65 - 1.01
8- 12 0.96 ± 0.13 0.10 - 1.08
>12 1.12 ± 0.03 1.10 - 1.15

Average HC 0 – 4 0.51 ± 0.03 0.45 - 0.60 0.001*
4- 8 0.73 ± 0.10 0.52 - 0.95
8- 12 0.92 ± 0.05 0.80 - 1.01
>12 1.04 ± 0.07 1.04 - 1.05
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CONCLUSION:
Our study revealed that the average daily duration of kangaroo mother 
care (KMC) significantly enhanced physical growth parameters and 
exclusive breast feeding rates. Further it significantly reduced 
morbidity and readmission rates in low birth weight/preterm infants 
during the first 3 months of life. The study additionally found the role 
of other family members in augmenting the daily duration of KMC.
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