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Abstract 

Introduction: Kangaroo Mother Care (K MC) is a simple and effective way to improve the health in low birth 

weight (LBW)babies in peripheral health centres with ill equipped infra-structure. It achieves a better thermal 

control and stabilises the vital parameters besides effectively increasing the breast feeding and improvement in 

the weight gain. Various studies conducted have variable results regarding the effect of KMC on babies .Hence 

there is a need to further evaluate it’s effect. 

Aims and Objectives: To evaluate the effect of KMC on low birth weight babies. 

Materials and Methods-It is an prospective observational study conducted in neonatal care unit of tertiary care 

centre. Mothers with their LBW babies were included as per the inclusion and exclusion criteria.KMC was 

started in these babies after counselling of mothers. The details of gestational age, Birth weight, Weight gain 

were recorded. The vital parameters such as temperature, Heart rate and Respiratory rate and SPO2 was also 

recorded before and after KMC. 

Results: Total 80 newborns were enrolled in this study. Out of these 40 newborns had a gestational age of 32-

34 weeks, the mean birth weight was 1.626 KG. The increase in the weight after KMC was seen in 40 babies 

out of 57 after 4 days and all babies after 8-12 days of KMC with an average weight gain of 14.53 gms. The 

change in temperature ranged from -2 to +2 
o
F and 78 babies had increased in temperature. The change in 

heart rate (HR) ranged from 3 to 12 beats/min.73 babies had decreased heart rate. The range of change in 

respiratory rate (RR) was 3 to 8 per minute. Total 75 babies had a decreased RR. The change in SPO2 was 3 to 

8 and total 78 babies showed an increase in the SPO2. The mean of HR was 146.95 and 139.55, For RR 45.96 

and 40.175, for temperature 97.69 and  98.50 and was 93.55 -97.48 for SPO2 before and after receiving KMC 

respectively .P value was <0.0001 in all parameters. 

Discussion: Majority of babies were between 32-34 weeks of gestation and with a mean birth weight of 1.626 

kg. The chances of gain in the weight increased with increase in duration of KMC. There was significant 

increase in the temperature and SPO2 and decrease in HR and RR after KMC in majority of Babies. 

Keywords: Kangaroo Mother Care(KMC).Low birth weight (LBW) babies, Vital parameters. 

 

Introduction 

Low birth weight (LBW) babies contribute a 

major role in the high neonatal mortality rate 

globally and especially in developing countries 

like India. Hence LBW babies require special care 

and interventions to improve their survival rate. In 

developing countries, due to limited advanced 

interventions, lack of trained staff and ill equipped 

infrastructure, it is difficult to achieve this task. 

To overcome these problems Kangaroo mother 

care (KMC) was introduced in 1978 in Columbia. 

The term kangaroo has been taken because infant 

of Kangaroo is always born premature and is 

guided into the maternal pouch, where it remains 
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warm and can have adequate feeding until 

maturation. It is a simple and effective modality to 

ensure baby’s needs of warmth, stimulation and 

safety. It fosters the well being of the babies by 

promoting temperature control, ease of breast 

feeding, and strengthening the bond between 

mother and baby. This intervention helps easy 

transition and adaptation of a newborn to the 

external environment. It can be easily 

administered at any set up, does not require 

trained staff or advanced facilities and can be also 

be continued at home. Newborns who receive 

KMC soon after birth nurse more effectively at 

breasts, which thus increases milk production and 

enhances weight gain. 

The major components of KMC are
1
- 

1) Skin to skin contact-The baby is placed on 

the mother’s chest in between the breasts. 

This early, continuous and prolonged skin 

to skin contact is the basic component of 

KMC. 

2) Exclusive Breast feeding- Mother can 

exclusively breast feed the baby as the skin 

to skin contact promotes and stimulates 

lactation and increases the bond between 

both. 

Skin to skin contact initiates sensory, 

stimuli like touch and temperature which 

helps in oxytocin and prolactin release
2
. 

Oxytocin not only stimulates ejection of 

breast milk but also increases the 

temperature of the breasts and provides 

warmth to the baby. It also helps in 

relieving maternal anxiety. 

3) Early discharge from hospital 

KMC can be a) Continuous –where skin to 

skin contact between baby and mother 

exceeds 20 hours per day. b) Intermittent-

The skin to skin contact is for shorter 

periods in the day. At least 70 minutes per 

day. 

KMC procedure- Baby is placed naked 

over the bare chest of the mother in 

between the breasts in an upright position. 

A open gown or loose blouse is wrapped 

to hold the baby. Mother can sit or sleep in 

a propped up position so that the baby 

remains upright. Baby can suckle at the 

breasts as often as he/she can. If environm-

ental temperature is low then baby can 

have extra clothing to ensure warmth. 

Various studies have suggested that KMC not 

only ensures a proper thermal control but also 

influences other vital parameters and promotes 

weight gain, improves lactation
3
 and reduces the 

hospital stay. It  also increases the sleep time and 

reduces cortisol levels 
4.
The oxytocin released due 

to the touch stabilises targets the brainstem and 

stabilises the cardio-respiratory variables.KMC 

also reduces the heat loss and helps baby to 

achieve a stable thermal control. But result of few 

studies are contradictory to this. Hence there is a 

need of further research on this simple modality to 

assess the effect of KMC on low birth weight 

babies. 

 

Materials and Methods 

This study was a prospective observational study 

conducted in the Neonatal intensive care unit of a 

tertiary care hospital from January 2016 to 

December 2016.Total 80 babies were enrolled in 

the data as per the inclusion and exclusion criteria. 

All LBW babies who were hemodynamically 

stable and whose mothers gave a prior consent 

were included. Babies who were having  any  

systemic disease  and those born to mothers who 

were on drugs that could effect the neurological 

status of the neonate were excluded .After taking  

a prior consent, the mothers were counselled and 

trained regarding the KMC care. Details of babie’s 

gestational age, Birth weight, Weight before 

starting and the end of KMC care was taken. The 

babies were placed naked over bare chest of 

mother and then wrapped by a KMC gown. KMC 

was given for at least 90 min. The vital parameters 

such as heart rate, Respiratory rate, temperature 

were recorded in each baby before and after 

starting the KMC care. The SPO2 was also 

measured similarly by using pulseoximetry. The 

data was further analysed using different statistical 

methods. 
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Results 

Table no-1-Distribution of Cases according to Birth weight 
Birth weight No. of patients Percentage(%) 

< 1 kg 12 15 

1-1.5 kg 53 66.25 

1.5-2.5 kg 15 18.75 

Total 80 100 

 

Table no-2 Distribution of cases according to the Gestational age of newborns 
Gestational Age(Weeks) No Percentage 

29-32  32 40 

33-36 40 10 

>37 8 10 

 

Table no 3- Comparison of cases according to weight gain and duration of KMC. 
Duration No of cases Mean ± SD Decreased Increased No change 

1-4 56 -1.071±200.6 9 40 7 

5-8 19 54.11±37.43 0 19 0 

9-12 5 39.00±16.73 0 5 0 

Total 80     

 

Table no 4-Comparison of temperature before and after KMC 
Range (

o
F) No of cases Mean ± SD Decreased Increased No change 

-2 to 1.00 59 0.5102±0.2740 1 57 1 

1.01 to 2.00 19 1.511±0.2470 0 19 0 

> 2.00 2 2.90±0.7071 0 2 0 

Total 80  1 78 1 

 

 Table no 5- Comparison of Heart rate before and after KMC 
Range No of cases Mean ± SD Decreased Increased No change 

< 3 18 -0.055±4.759 11 1 6 

4-12 54 7.296±2.717 54 0 0 

> 12 8 21.75±16.33 8 0 0 

Total 80  73 1 6 

 

Table no 6- Comparison of Respiratory rate Before and after KMC 
Range No of cases Mean ± SD Decreased Increased No change 

< 3 18 1.056±1.955 13 1 4 

4-8 48 5.750±1.644 48 0 0 

> 8 14 12.00 ±1.922 14 0 0 

Total 80  75 1 4 

 

Table no 7- Comparison of SPO2 before and after KMC 
Range No of cases Mean ± SD Decreased Increased No change 

0-3 36 2.167± 0.8783 0 34 2 

4-6 36 4.917± 0.8062 0 36 0 

7-8 8 7.50± 0.5345 0 8 0 

Total 80     

Table no 8 - Effect of KMC on vital parameters in LBW babies 
 KMC Mean SD t Value P Value 

Heart rate Before 146.98 7.311 8.488 P < 0.0001 

After 139.55 2.824 

Respiratory Rate Before 45.96 3.584 0.6692 P < 0.0001 

After 40.175 3.415 

Temperature Before 97.69 0.5768 1.116 P < 0.0001 

After 98.50 0.3294 

SPO2 Before 93.55 2.104 13.63 P < 0.0001 

After 97.48 1.501 
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Discussion 

In developing countries like India, the 

conventional neonatal care is not easily available 

or scarce. Lack of advanced equipments, trained 

staff and good infrastructure limits the chances of 

improvement in the survival rate in newborn 

babies especially the LBW babies. Kangaroo 

mother care (KMC) is a good modality to promote 

the well being in the LBW babies. It is an simple 

approach that does not require trained staff 
5,6

and 

can be delivered even at peripheral health centres 

and can also be continued at home. KMC not only 

has benefits for the baby but is also beneficial for 

mothers too. 

The early neonatal period is stressful for every 

newborn .Smooth transition to the new external 

environment essential for systemic and autonomic 

maturation is more difficult in low birth weight 

babies due to many complications associated in 

these babies like hypothermia, hypoglycaemia, 

Sepsis etc.KMC offers an effective care to both 

babies and mother
7,8,9

. Thus ensures and promotes 

a chance for sensory stimulation by increasing the 

bond between mother and baby. Various studies 

have been conducted to assess the effectiveness of 

KMC. Studies on effect of KMC on weight gain, 

thermal stability, stay in hospital and various vital 

parametetrs 
10

 have been conducted and have 

variable results. 

In this study, Total 80 LBW babies received KMC 

care. Majority of babies (40/80) were 32-34 weeks 

of gestation and birth weight was 1-1.5 kg. 

(53/80).The mean birth weight was 1.626 kg. 

Majority of babies, 40/56 had a weight gain after 4 

days of KMC. While all babies (19 and 5) who 

received KMC for 5-8 days and 7-12 days 

respectively had significant weight gain. the 

average weight gain was 14.53 gms. This signifies 

that the chances of weight gain are more if KMC 

is continued for a longer duration
11

. A randomized 

controlled trial was done on 114 neonates, 

delivered at Jawaharlal Nehru Medical College 

(JNMCH) Aligarh, India which concluded better 

weight gain per day (19.3± 3.8 g vs.10.4±4.8 g, 

p<0.001). 

We observed that only 1 baby had decrease in the 

temperature and 1 had no change in temperature 

out of 80 babies. Rest all 78 babies had a 

significant increase in body temperature. The 

mean temperature before KMC was 97.69
o
F and 

after was 98.5.The difference was statistically 

significant with a p value of <0.0001. . Bera et al 
12 

concluded in his study that mean temperature 

increased by about 0.4°C after KMC and was 

statistically significant. Temperature maintenance 

is minimal or absent in LBW babies due to less 

amount of brown fat and muscular activity and 

large surface area .KMC provides warmth with 

skin to skin contact through conduction and also 

prevents heat loss. Thus it protects the newborn 

from complications occurring secondary to 

hypothermia like hypoglycaemia, hypoxia, apnoea 

etc  

We observed a mean HR of 146.98 and 139.55 

beats/min before and after KMC respectively. 

This change was statistically significant. (P value 

<0.0001). Total 73 babies had decreased HR while 

6 did not show any change and only 1 baby had 

increased HR. Parmar VR et al 
13

, in their 

observational study  found that the heart rate 

dropped by 3-5 beats per minute (150 ±8.5 to 

147±7.50, p>0.05. Almeida CM et al 
14

 noted that 

there was no statistically significant difference in 

relation to the heart rate after KMC for 30 mins. A 

change in a heart rate (HR) represents the balance 

between vagal and sympathetic regulation. KMC 

can initially increase the HR but later decreases 

HR within physiological limits. Babies cry less 

when placed in skin to skin contact with their 

mothers during KMC. It also increases duration of 

sleep 
15

. These factors ensure a lower levels of 

cortisol in the baby. The c-afferent nerves of the 

mother’s and infant’s chest surfaces respond to 

touch of KMC and s stimulate oxytocin release 

which stabilises cardio-respiratory parameters. 

Some babies may have increase in HR due to 

upright position of baby during KMC.
16,17

  

In this study, The mean RR before KMC was 

45.96±3.584 and 40.175±3.415 after KMC. Total 

75 babies had decrease in RR while 4 did not 

show any change and 1 baby had increased RR. 
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Fohe et al 
18 

 and Gazzalo et al 
19 o

bserved that RR 

was significantly decreased during KMC while 

Tornhage CB and Fischer CJ 
20

observed  a  

minimal change during KMC .Almeida CM et al  

observed  that the mean RR before KMC was 

41.35 breaths per minute and  36.8 breaths per 

minute after KMC, and this difference was 

statistically significant (P value 0.000) (6). An 

upright position of the infant during KMC in 

which the infant is held in a ventral position at an 

angle of 60
o 

decreases the compression of the 

diaphragm. Thus helps in stabilising the RR. 

SPO2 (Oxygen saturation) is defined as the 

fraction of oxygen-saturated haemoglobin relative 

to total haemoglobin (unsaturated + saturated) in 

the blood. We observed a mean SPO2 of 

93.55±2.104 before KMC and 97.48±1.501after 

KMC.78 babies had increased SPO2 while only 2 

did not show any change. There was significant 

improvement in oxygen saturation during the 

KMC in study by Bera et al. Ali SM et al has 

shown a significant increase in SpO2 after 1 hr of 

KMC. In the study of Almeida et al, it was 

observed that the median oxygen saturation was 

93.8 and 97.3 before and after KMC. was 

statistically significant.  However, a meta-analysis 

conducted by Mori et al 
21

concluded that there 

was a decrease in SpO2 of babies after KMC 

which was contrary to the findings in our study . 

 

Conclusion 

KMC offers an effective care to both babies and 

mother. It ensures and promotes a chance for 

sensory stimulation by increasing the bond 

between mother and baby. KMC not only ensures 

a proper thermal control but also effects the vital 

parameters positively to promote weight gain and 

improve lactation. 
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