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Implementation and Outcome of Intermittent KMC- 
Experience at a Secondary Level 
Hospital in Bangladesh

Abstrac t  — Introduction: The term Kangaroo mother 
care (KMC) is derived from the practical similarities to 
marsupial care giving – mother acts as an incubator as 
kangaroo and put low birth infant vertically in between 
the chest. It is an effective way to meet baby's needs 
for warmth, breastfeeding, protection from infection, 
stimulation, safety and love. Objective: The general 
objectives were to see the implementation challenges and 
outcome of intermittent KMC at a secondary level district 
hospital. The specific objectives were to observe the nature 
of family participation, practice pattern of intermittent 
KMC, length of hospital stay, effect on weight gain, 
mortality and problem experienced by the newborns and 
mothers/caregivers during KMC practice. Materials 
& Methods: This was an observational study for three 
months at 250 Bedded District Hospital, Moulvibazar, 
Bangladesh involving 50 preterm (gestational age <37 
week) & low birth weight (<2000 g) newborns and their 
mothers/caregivers. Participants were included and KMC 
was initiated in stable newborns according to the national 
KMC guideline. Information  related to the study objectives 
were obtained from examination and interview and the 
findings were recorded during the hospital stay and follow 
up visits in a pre-structured data collection sheet. Results: 
Among the studied newborns male female ratio was 1.5:1 
and 32 (64%) were out born (delivered at home or any 
other hospitals).  The mean postnatal age at the time of 
admission was 57.90 h, at the time of initiation of KMC was 
115.38 h and at discharge was 227 h. So, there was mean 
delay of 66 h from admission to initiation of KMC and in 
47(94%) newborns. Mostly, the delay was due to absence 
of mothers or eligible caregivers and unstable clinical 
condition of the newborns. The mean weight at admission 
and discharge was 1625.80 g and 1520.60 g respectively. 
Among the family members, mother practiced KMC in 
45(90%) [n=50] followed by grandmother 28 (56%). KMC 
was practiced in 44 (88%) newborns in the evening shift 
followed by 43 (86%) & 27(54%) in the night & morning 
shifts respectively. The mean duration of KMC was 2.58 h 
in the night shift followed by 2.46 h & 2.46 h in the evening 
& morning shifts respectively. The mean hospital stay 
was 109.95 h. Total 32 studied newborns completed up to 
3rd follow up after discharge among which 5(15.62%) did 
not gain weight, 6(18.75%) gained weight at 1st follow up 
(7th day of age), 14(43.75%) at 2nd follow up (15th day of 
age) & 7(21.87%) at 3rd follow up (30th day of age). The 
total mortality was 6(12%). Most of the newborns and 
mothers/caregivers experienced no problem during KMC 
practice. Conclusion & recommendation: Family 
motivation and participation is a key to standard KMC 
practice. Constant supervision and follow up home visit 
involving community health personnel until the neonatal 
age is completed constitute the most important aspect for 
implementing KMC effectively and reducing the mortality.
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I n t r o d u c t i o n
Kangaroo mother care (KMC) is a low-cost 

health care method that is practiced in conjunction 
with conventional newborn care, especially in pre-
term and low birth weight (LBW) infants [1]. KMC 
is widely recognized as an excellent intervention for 
improving the health and survival chances of prema-
ture infants. KMC consists of early, continuous and 
prolonged skin-to-skin contact between the caregiver 
and the baby, exclusive breastfeeding or breast milk 
feeding, and context-appropriate discharge and 
follow-up provided to the baby and his or her family 
[2]. KMC has shown to have more advantages over 
conventional new born care in preventing neonatal 
mortality and morbidity especially in resource limited 
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countries. KMC improves the lactation in mother, 
boost the psychological bonding between mother and 
neonate, improves the sleep cycle and oxygenation in 
sick preterm and reduces the apneic spells [3]. 

KMC has three components: Kangaroo position- 
The kangaroo position consists of skin-to-skin contact 
(SSC) between the mother and the infant in a strictly 
vertical position. The infant will be placed between the 
mother's breasts and under her clothes. SSC should 
be started as early as possible after birth. It can be two 
types depending upon the duration which are continu-
ous or intermittent. Kangaroo nutrition- Kangaroo 
nutrition is the delivery of nutrition to "kangarooed" 
infants as soon as oral feeding is possible. It is based on 
exclusive breastfeeding by direct sucking, whenever 
possible. Goal is to provide exclusive or nearly exclu-
sive breastfeeding. Kangaroo discharge and follow up- 
Early home discharge in the kangaroo position from 
the neonatal unit is one of the original components of 
the KMC intervention [4].

The experience of facility-based KMC in Bang-
ladesh is relatively recent, though there are a few 
facilities that have been providing KMC services for 
over a decade. In 2013, the Government of Bangladesh 
signed onto “A Promise Renewed (APR)” as a sign of 
its determination and commitment to reduce child 
deaths to 20 per 1,000 live births by 2035. Through 
this commitment, KMC is integrated into newborn 
care for preterm & LBW babies in an effort to decrease 
preventable neonatal deaths [5]. In 2015, the Bangla-
desh Every Newborn Action Plan (BENAP) was in-
stituted. There are two main objectives in the BENAP 
that focus on KMC: the establishment of counseling 
on KMC practice at facilities including the provision 
of follow-up KMC services using community health 
workers (CHWs) and the establishment of centers of 
excellence for KMC in tertiary and secondary level fa-
cilities. The targets for KMC initiation were set at 20% 
for public health facilities at the upazila health com-
plexes UHC (sub-district level) and above by 2016, 
and at 50% for public health facilities at the UHC 
and above to provide KMC services by 2020. In 2016, 
KMC was included as an essential service for preterm 
LBW newborns at UHC, district hospitals (DH), and 
maternal and child welfare centers (MCWC) (Bang-
ladesh Essential Service Package (ESP), MOHFW) 
[5].  From this point of view, this study was conducted 
to see the implementation challenges and outcome of 
KMC at 250 Bedded Hospital, Moulvibazar, a second-
ary level district hospital in Bangladesh. 

M a t e r i a l s  &  M e t h o d s :
This was an observational study done with the 

cooperation of UNICEF, Moulvibazar, involving the 

Special Care Newborn Unit (SCANU) and the de-
partment of Obstetrics & Gynaecology of 250 Bedded 
Hospital, Moulvibazar, Bangladesh. The study period 
was three months, November’2019 to January’2020. 
A total 50 preterm (gestational age <37 completed 
weeks) and low birth weight (birth weight less than 
2000 g) newborn babies either inborn (delivered 
at 250 Bedded Hospital, Moulvibazar) or out born 
(delivered at home or any other hospitals) and their 
mothers/caregivers were included. The inclusion and 
exclusion criteria was set according to the Bangla-
desh National Guideline on Kangaroo Mother Care 
2014. Inclusion criteria for the newborns — birth 
weight>1800–2000 g, if stable, KMC was initiated 
immediately after birth; birth weight >1200-1800 g, if 
stable, KMC was initiated immediately, if not, KMC 
was initiated after stabilization; birth weight <1200 
g, most infants suffer from serious morbidities and 
KMC was initiated after stabilization. Stable newborn 
was defined according to the guideline-normal heart 
rate 100–160 per minute, respiratory rate 30–59 per 
minute (breaths comfortably, no sign of respiratory 
distress, pink in room air or with 40% oxygen, no 
prolonged of frequent apnea). Inclusion criteria for the 
mothers — should be willing to provide KMC after 
counseling on KMC, health condition allowing full-
time availability to provide care, in absence of mother, 
other family members like father, grandparents, aunts 
can also provide KMC with obvious extra support 
for feeding. Exclusion criteria for the newborns were 
major surgical problem and gross congenital anoma-
lies. Exclusion criteria for the mothers — bad obstetric 
situation like postpartum hemorrhage, eclampsia, 
mother suffering from serious illness potentially 
dangerous to the baby like active tuberculosis, chicken 
pox, psychosis etc. After taking written informed con-
sent patients were enrolled in this survey from the date 
of admission. Intermittent KMC was initiated on the 
decision of the SCANU consultant after fulfillment 
of the criteria. For KMC to be given intermittently, 
we divided the 24 h into 3 shifts — 8am to 2.30 pm 
(morning shift), 2.30 pm to 8 pm (evening shift), 8 pm 
to 8 am (night shift) according to the duty shifts of 
hospital nurses. KMC was practiced using standard 
KMC binder, cap and socks provided by UNICEF. In 
every shift, the number of hours KMC given, KMC 
given by whom (caregiver), and problems experienced 
during KMC by the caregivers were monitored, inter-
viewed and documented by the duty nurses. A fixed 
digital weight machine was used to measure the initial 
and daily weight. Day of initiation of feeding either 
breastfeeding, dropper feeding or nasogastric feeding 
was recorded. Daily decision regarding overall treat-
ment, KMC and discharge was made by the SCANU 
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consultant. During discharge, the KMC binder was 
given to the mother to continue it at home and a pre-
scheduled follow up plan was given for day 7th, 15th and 
30th. At each follow up conducted by the on duty con-
sultant and a fixed nurse, thorough examination of the 
newborns was performed, weight was measured, and 
interview on the duration of KMC, problem related 
to KMC, etc. were carefully documented on the data 
collection sheet. 

R e s u l t s
Table 1 shows the baseline characteristics of the 

studied newborns. Here, the total male newborns were 
30 (60%) and female 20 (40%) and the M:F=1.5:1. 
Most of the newborns 32(64%) were out born, either 
delivered at home or referred from other hospitals. 
The mean postnatal age at the time of admission 
was 57.90 h and the time of initiation of KMC was 
115.38 h. So, there was a time difference from admis-
sion to the initiation of KMC in 47(94%) newborns 
and 66 h (mean). In most cases, cause of the time 
difference was unstable clinical condition at the time 
of admission or other medical conditions requiring 
immediate treatment. Regarding the weight, the mean 
weight at admission and discharge was 1625.80 g and 
1520.60 g respectively. 

Table 2 shows the caregivers who were involved 
in KMC practice during the study period. Mostly, 
KMC was given by mother 45(90%) and grandmother 
13(26%). Other family members were also involved in 
KMC practice namely father, aunt and uncle.

The number of newborns in whom KMC was 
provided by the caregivers in three shifts is shown 
in Table 3. In the morning session, 27(54%), in the 
evening 44(88%) and at night 43 (86%) newborns 
were given KMC by the caregivers. Table 4 shows 
the duration of KMC in three different shifts where 
the mean duration of KMC in the morning shift was 
1.97 h and in the evening and night, 2.46 h and 2.58 h 
respectively.

In Table 5, the length of hospital stay of the stud-
ied newborn is revealed where the minimum hospital 
stay was 5 h, maximum 383 h and the mean duration 
was 109.95 h. Effect of KMC on weight gain who 
completed the pre-scheduled three follow up is shown 
in Table 6. Five newborns (15.62%) did not gained 
weight throughout the follow up period. Six newborns 
(18.75%) gained weight at 1st follow up on day 7th, 
14(43.75%) at 2nd follow up on day 15th and 7(21.87%) 
at 3rd follow up on day 30th.

The total death observed in this study was 6 
(12%) among which 5 (10%) death occurred after 
hospital discharge Table 7. Table 8 shows the pattern 
of problems in the newborn and the mother/caregiver 

during KMC practice. Most of the newborns 32(64%) 
faced no problems during KMC, 5(10%) & 4(8%) 
experienced excess hot/sweating & excess crying 
respectively and 2 (4%) had restlessness, breathing 
problem & umbilical bleeding. Among the caregivers, 
45 (90%) experienced no problem, 3 (6%) had physical 
weakness & hot feeling and 2 (4%) excess sweating & 
tiredness.

Dis   c u ssi   o n
In this study, 50 neonates were enrolled where 

male participants were 60% and female 40% and 
male female ratio was 1.5:1. Similar gender ratio was 
observed in the study by Joshi M et al 60% [6]. Among 
the studied newborns, 36% were inborn, delivered in 
the obstetric department of 250 Bedded Hospital, 
Moulvibazar, whereas the rest of the percentage 64% 
were referred cases (delivered at home or other hospi-
tals). 

The minimum postnatal age of the newborns 
at the time of admission was 0.33 h and maximum 
age 360 h (mean age 57.90 h). The postnatal age at 
admission might not be the same as the age of KMC 
initiation due to some factors- unstable infant at 
admission, stable but other clinical condition present 
(under phototherapy due to jaundice, etc), absentee 
of the mother or eligible caregiver, unwillingness of 
the caregiver to provide KMC, engagement of the 
duty nurses with other newborns as there was lacking 
of nurses at SCANU, etc. Hence, in this study we ob-
served the time delay in 94% patients and 66 h mean. 
A community base pilot study in India by Rasaily R et 
al [7] showed that the time of initiation of KMC in 
21.8% (n=22) within 24 h, 55.4% (n=56) within 72 h 
and 13.9% (n=14) after one week whereas we observed 
it 16% (n=8), 40% (n=20) and 44% (n=22) respec-
tively. 

In this study we measured the weight of the 
newborns at the time of admission which did not 
necessarily mean the birth weight because in some 
cases birth weight was unknown due to home or other 
hospital delivery. The mean weight measured was 
1625.80 g whereas Joshi M et al [6] showed the birth 
weight to be 1359 g. In another study by Subedi K et 
al [8] the weight of the babies ranged between 1200 
g to 2000 g and 50% (n=60) of the total included 
babies had weight more or equal to 1800 g, in our 
study the weight ranged between 820 g to 2000 g and 
28%(n=14) of the total having weight ≥1800 g. After 
enrollment, all the available family members were 
counseled in details about KMC and we observed 
that, mother and in case of absentee of the mother, 
grandmother played the pivotal role for providing the 
newborns with KMC. In few cases, father, aunt, grand-
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Patient profile Variables Number (%) Minimum Maximum Mean

Sex Male
Female

30(60)
20(40)

Delivery status Inborn
Out born

18(36)
32(64)

Postnatal age at admission
(in hour) 0.33 360 57.90

Time of initiation of KMC
(in hour)

˂ 24 h
24 h  to 72 h
>72 h

8(16)
20(40)
22(44)

2.10 560 115.38

Age at discharge(in hour) 39 877 227
Delay from admission to KMC initiation(in 
number of patients) 47(94)

Delay from admission to KMC initiation(in hour) 1.50 459 66

Causes of delay

Mother admitted in 
another hospital

Unstable at admission

Under phototherapy

Nurse on duty was 
busy with other babies

Eligible caregiver 
unavailable

1(2)

34(68)

10(20)

1(2)

1(2)

Weight at admission(gram)

˂1200
1200-1399  
1400-1599 
1600-1799
≥1800

2(4)
8(16)
10(20)
16(32)
14(28)

820 2000 1625.80

Weight at discharge(gram) 730 2030 1520.60

Caregivers Number (%)
Mother 45(90)
Grandmother 28(56)
 Father 17(34)
Aunt 13(26)
Uncle 1(2)

Shift KMC practiced, 
Number (%)

KMC not prac-
ticed, Number (%)

Morning 
8am–2.30pm 27(54) 23(46)

Evening 
2.30pm–8pm 44(88) 6(12)

Night 
8pm–8am 43(86) 7(14)

Table 1. �Baseline characteristics of the studied newborns [n=50]. Data presented as number (%) and mean value

Table 2. �Pattern of caregivers
�involved in KMC practice [n=50]. 
�Data presented as number (%)

Table 3. �KMC practiced (number of newborns) in three 
shifts [n=50]. Data presented as number (%)

Table 4. �KMC practiced (duration) in three shifts

Shift
Minimum
duration
(hour)

Maximum 
duration
(hour)

Mean
duration
(hour)

Morning [n=27]
8am-2.30pm 1 4 1.97

Evening [n=44]
2.30pm-8pm 1 5 2.46

Night [n=43]
8pm-8am 0.8 10 2.58

father and uncle provided KMC willingly. Studies by 
Nimbalkar S et al [2], Pratomo H et al [9] and Urmila 
K.V et al [3] showed that the caregiver for KMC was 
mother. Kadam et al [10] and Cattaneo [11] reported 
that 64% and 83% of husbands accepted KMC and 
supported their wives respectively.

KMC was practiced by the caregivers intermit-
tently in three shifts, morning (8am–2.30pm), evening 
(2.30pm–8pm) and night (8pm–8am). In the morning 
shift, 54% newborns were given KMC, in the evening 
shift 88% and in the night shift 86%. The mean dura-
tion of KMC in the three shifts were 1.97 h, 2.46 h 

P E D I A TR  I CS



72 |  a r c h i v  e u r o m e d i c a  |  2 0 2 0  |  v o l .  1 0  |  n u m .  3  |

Hospital stay
Minimum duration
(hour)

Maximum duration
(hour)

Mean duration
(hour)

05 383 109.95

Changes in birth weight Number(%)
No weight gain until 3rd follow up (30th day of age) 5 (15.62)
Weight gain at 1st follow up (7th day of age) 6 (18.75)
Weight gain at 2nd follow up (15th day of age) 14 (43.75)
Weight gain at 3rd follow up (30th day of age) 7(21.87)

Outcome Variables Number (%)

Survival 44(88)

Death
At hospital
At home
Total

1(2)
5(10)
6(12)

Table 5. �Length of hospital stay [n=50]. Time calculated from the date & 
time of KMC initiation

Table 6. �Effect of KMC on weight gaining (who completed up to 3rd 
follow up) [n=32]. Data presented as number (%)

Table 7. �Mortality pattern [n=50]. Data 
presented as number (%)

Table 8. �Problems during KMC practice. Data presented as number (%)

Problem during KMC Pattern of problem Number (%)

One newborn might have 
multiple problems, so, [n] 
and Number (%) may be 
different

Problem related to 
newborns[n=50]

No problem
Restlessness
Vomiting
Excess hot/ sweating
Breathing problem
Excess crying
Umbilical bleed

32(64)
2(4)
1(2)
5(10)
2(4)
4(8)
2(4)

Problem related to 
caregivers[n=50]

No problem
Restlessness
Excess sweating
Physical weakness
Hot feeling
Tiredness

45(90)
1(2)
2(4)
3(6)
3(6)
2(4)

One caregiver might have 
multiple problems, so, [n] 
and Number (%) may be 
different

and 2.58 h respectively which 
was 7.01 h/day cumulatively. 
Joshi M et al [6] showed in 
their study that the duration 
of KMC among all eligi-
ble babies remains around 
9 h/day, almost similar 
to our study. All mothers 
practiced KMC intermit-
tently; maximum duration 
(median) of practice/day was 
8 h (Odisha) and minimum 
3 h (Maharashtra) [7]. Most 
mothers practiced KMC 
2–4 h/day in the morning 
or evening hours when the 
temperature is relatively cool 
[7].Aliganyira P. et al, in their 
cross sectional study [12] in-
cluding 11 health care facili-
ties in Uganda showed that 
in only 3 facilities KMC was 
practiced for more than 20 
h/day. Heidarzadeh M et al 
in a study in Iran [13] showed 
that the duration of KMC 
was at least 1–3 h which was 
repeated at least three times 
a day. Another study by 
Mekle D et al [14] in India 
revealed that >1 h KMC was 
practiced per sitting in 56% 
studied newborns (n=50) and 
>4 h/day KMC was practiced 

in 14% which was similar to our study result where the mean duration of KMC 
was 2.3 h per shift and 7 h/day(n=50). 

It was observed that the mean hospital stay was 109.95 h (4.58 days). Uwae-
zuoke SN [15] in a study in Nigeria showed that infants who weighed ≤1500 g 
at birth and received KMC had shorter duration of admission than those who 
received conventional method of care (4.0 days Vs13.8 days).Randomized con-
trol trial demonstrated that KMC infants discharged from hospital earlier than 
control group [16, 17]. Infants who received conventional care stayed longer in 
the hospital than the KMC infants [18]. Gupta M et al [19] observed the mean 
duration of hospital stay was 15.5 days. Similarly, in a study in Merida newborns 
were discharged at 13.4 days after enrolment [20]. In Delhi studies the average 
day of hospital stay was 27.2±7 days [17]. 

Because of loss of extra cellular fluid, around 5–15% of weight loss occurs 
in newborn babies. The nadir of weight loss occurs by 4-6 days of life and then 
gradually weight gain starts and birth weight regained by 14–21 days of life [8]. 
Various other studies had shown that KMC babies had better average weight 
gain per day [8]. Ramanathan et al [17, 19] found the average weight gain in 
KMC babies after the first week of life was 15.9 g/day. Another study by Urmila 
K.V et al [3] revealed that birth weight was regained from 6 to 29 days and 
maximum number regained birth weight on 14th day. In our study, weight gain 
started from 7th day of age in 18.75%, from 15th day in 43.75% and from 30th day 
in 21.87% newborns. 

Different studies revealed the mortality pattern in relation to KMC. In a 
study by Ahmed S et al [21] found that most newborn deaths in the community 
KMC(CKMC) group occurred in babies who were held skin to skin (STS) ≤1 
h/day (neonatal mortality rate NMR, 8.4%) or who had missing newborn STS 
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assessment (NMR 8.1%). NMR was 2.8% in babies 
held STS between 2 to 6 h/day in the first 2 days of 
life. Only five newborn deaths (NMR 0.9%) occurred 
in CKMC babies held STS≥7 h/day in the first 2 days 
of life.Conde-AgudeloA, et al. found no evidence in 
difference in infant mortality in KMC as compared to 
conventional care after stabilization [22]. The Co-
chrane review [23] included seven trials that assessed 
mortality at discharge or at 40–41 weeks. These trials 
reported a statistically significant reduction 3.4% in 
the risk of mortality among KMC infants, compared 
with 5.7% for babies receiving traditional care. In this 
study it was observed that the mortality in KMC 
newborn was 12% (at hospital 2% and at home 10%). 
During each follow up session mother or the caregiv-
ers were interviewed about the problems experienced 
by themselves or the newborns during KMC practice. 
Most of the participants (64% newborns, 90% caregiv-
ers) experienced no problems. The other problems 
common to both were restlessness (4% newborns, 2% 
caregivers) and excess sweating (10% newborns, 4% 
caregivers). Quasem et al [24] in his study reported 
that mothers experience discomfort when the infant 
grows bigger.Urmila K.V. et al [3] reported that 6.2% 
of mothers experienced physical difficulties for practi-
cal implementation compared to 54% who experi-
enced back pain in this study. Trials have shown that 
infants rarely cry when in KMC [25–30], a Cochrane 
meta-analysis has confirmed a reduction in crying dur-
ing KMC [32] whereas we observed that 8% newborns 
(n=50) cried excessively during KMC. The effect of 
KMC on infant body temperature has been studied 
extensively [28, 32–39] which revealed that when the 
healthy preterm infants are placed in KMC, infant 
body temperature rises. This finding was consistent 
with our result (10% newborns experienced excess 
body temperature/sweating).

Grace JC, et al in their systematic reviews men-
tioned that there are several barriers to implementing 
KMC, including the need for time, social support, 
medical care and family acceptance [40]. KMC should 
be practiced more systematically and consistently 
to enhance adoption and to build trust, with moti-
vated trained staff, education of the staff and parents, 
clear eligible criteria, improved referral practices and 
creation of communities among KMC participants 
through support groups. By addressing barriers and 
by building trust, effective uptake of KMC into the 
health system will increase and this will help to im-
prove neonatal survival [40].

C o n c l u si  o n  &  r e c o m m e n d a t i o n :
It was observed that mothers involved in KMC 

practice mostly in spite of their household work load, 

sometime making KMC inadequate, inappropriate 
and distressful. Family motivation and participation is 
a key to standard KMC practice. More focus should 
be made on morning and evening hours when KMC 
practice was observed less in terms of number and 
duration. Constant supervision and follow up home 
visit involving trained and motivated community 
health personnel until the neonatal age is completed 
constitute the most important aspect for implement-
ing KMC effectively and reducing the mortality. 
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