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ABSTRACT

Objective. To compare outcomes of low-birth-weight neonates delivered before and after implementation of 
intermittent kangaroo mother care (KMC) in terms of duration of hospital stay, mortality rate, and clinical outcome.

Methods. This is a retrospective analytical study that included all neonates delivered in a tertiary government 
hospital with birth weight of less than 2000 grams before and after intermittent KMC implementation from January 
2015 to December 2016. Chart review was done for demographics, mortality profile, and length of hospital stay. 
Chi-square test and Student’s t-test were used to compare mortality rate and length of hospital stay, and odds ratio 
was used for mortality outcome.

Results. A total of 677 low birth weight newborns were reviewed and of these, 276 (79.8%) neonates in group 1 
(Pre-intermittent KMC implementation), and 263 (79.4%) neonates in group 2 (Post-intermittent KMC implementation) 
fulfilled the inclusion criteria. The duration of hospital stay of neonates enrolled in KMC was significantly shorter 
(p ≤ 0.05). In Groups 1 and 2, 93–94% of neonates were discharged improved with a 5–6% mortality of almost 
equal distribution. There was no significant difference in mortality between groups 1 and 2 (OR 1.19, 95% CI 0.59, 2.42).

Conclusion. There was no significant difference in mortality rate and cause of death pre- and post-intermittent 
KMC implementation. However, the length of hospital stay among the LBW neonates discharged improved was 
significantly shortened.

Key Words: Kangaroo mother care, low birth weight, preterm, length of hospital stay, intermittent kangaroo mother care

Poster presented and awarded winner in the Philippine Pediatric 
Society, 55th Annual Convention, on April 8-11, 2018 at the 
Philippine International Convention Center, Manila, Philippines.

Corresponding author: Jannie Lyne C. Notarte-Palisbo, MD
Department of Pediatrics
Northern Mindanao Medical Center
Capitol Road, Cagayan de Oro 9000,
Misamis Oriental, Philippines
Email: jannienotarte@gmail.com

INTRODUCTION

Neonatal mortality and efforts towards its reduction 
have been a constant challenge to developing countries such 
as the Philippines. Babies less than 2500 grams have higher 
risk of mortality. Low birth weight (LBW) may be a result 
of being small for gestational age (SGA), preterm birth or 
both. Globally, it is estimated that 32.4 million babies were 
born SGA, of which nearly 15 million were preterm.1-3 

In 2015, data showed that the Philippines has a preterm 
birth rate of 15 preterm births per 1000 live births with 
prematurity as the leading cause of death among neonates.4

The World Health Organization together with the 
Department of Health embarked on several strategies 
to increase the survival of low birth weight and preterm 
babies. Kangaroo mother care has been proven to be very 
cost-efficient and very effective in caring for and saving the 
lives of small babies. The mother is trained and encouraged 
to give KMC at home, which leads to early discharge and 
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good follow up.5 This approach results in faster weight 
gain, reduces the risks of infection and enhances brain 
growth and development.6

The KMC program created by Drs. Martínez and 
Sanabria consisted of reducing the time that the newborn 
remains in the incubator by placing the child on the mother’s 
chest in the kangaroo position, exclusive breastfeeding and 
close follow-up in the medical facility. It has been shown to 
be effective for thermal control, breastfeeding and bonding 
in all newborn infants, irrespective of setting, weight, 
gestational age, and clinical conditions. 7-9 

Lawn et al. in 2010 identified 15 studies reporting 
mortality and/or morbidity outcomes including nine RCTs 
and six observational studies all from low- or middle-
income settings. All except one were hospital-based and 
included only babies of birthweight < 2000 g (assumed 
preterm). Meta-analysis of three RCTs commencing KMC 
in the first week of life showed a significant reduction in 
neonatal mortality (Relative risk [RR] 0.49, 95% CI 0.29, 
0.82) compared with standard care.10 A meta-analysis of 
three observational studies by Pattinson et al., Kambarami 
et al. and Lincetto et al. also suggested significant mortality 
benefit (RR 0.68, 95% CI 0.58, 0.79).10 Five RCTs  
suggested significant reductions in serious morbidity for 
babies <2000 g (RR 0.34, 95% CI 0.17–0.65).10 A Cochrane 
systematic review in 2016 on the effect of KMC on the 
morbidity and mortality of LBW infants showed that at 
discharge or 40 to 41 weeks' postmenstrual age, KMC 
was associated with a statistically significant reduction in 
the risk of mortality (RR 0.60, 95% CI 0.39, 0.92; 8 trials, 
1736 infants; moderate-quality evidence), nosocomial 
infection/sepsis (RR 0.35, 95% CI 0.22, 0.54; 5 trials, 1239 
infants; moderate-quality evidence), and hypothermia (RR 
0.28, 95% CI 0.16, 0.49; 9 trials, 989 infants; moderate- 
quality evidence).11

A randomized controlled trial in Nairobi was done by 
Mwendwa et al. in 2012, which showed that overall duration 
of stay was similar between kangaroo mother care, practiced 
over an eight-hour period per day for the intervention group, 
and the control group placed in incubators or cots. When 
infants were stratified into those above or below 1500 grams, 
KMC infants' duration of stay was significantly shorter 
(SD 5.74; p value < 0.006) than those in regular care.12

A meta-analysis was done in the Philippines by Uy et 
al. to assess the effects of KMC compared with conventional 
methods of care on length of hospitalization and mortality 
in premature LBW infants.13 KMC resulted in a significant 
reduction in overall hospital length of stay compared with 
conventional care (weighted mean difference of –1.82 days; 
95% CI, –2.41, –1.22) and was associated with a significant 
reduction in odds of overall infant mortality (OR 0.58; 
95% CI 0.43, 0.80), similar to the meta-analysis done by 
Boundy et al. in 2015.14 

Locally, the experience of Dr. Jose Fabella Memorial 
Hospital with KMC implementation in 1999 showed a 

reduced risk of mortality among LBW newborns < 2,000 gm 
by 15% (range 10 to 25); reduced incidence of death due to 
sepsis among LBW newborns from 34% to 24%; significant 
improvement in breastfeeding practice up to six months 
post-discharge; a length of hospital stay shortened by 50% 
and a cost savings of around 75%.6 Its success persuaded 
expansion to seven other hospitals in Metro Manila and 
established a citywide KMC network in 2005. 

In 2016, the Northern Mindanao Medical Center 
(NMMC), a tertiary government hospital, adopted and 
officially implemented the KMC program. In the past 5 years, 
NMMC had a steady number of over 400 preterm deliveries 
annually. Majority (~60% to 70%) of neonatal mortalities 
and NICU admissions were preterm and low birth weight 
neonates weighing less than 2000 grams. NMMC, as a 
novice in the KMC program implementation, has so much 
more to experience and improve on. This study will serve as 
a baseline evaluation of NMMC’s KMC implementation. In 
dissecting the profile of the most vulnerable low birth weight 
babies, we may find solutions to strengthen this program 
as we rise to the challenge of increasing the survival of the 
preterm babies. 

This study aims to compare the inpatient outcomes 
of neonates less than 2000 grams delivered in a tertiary 
government hospital a year prior to KMC program 
implementation and after implementation. The specific 
outcomes were cause of death, mean duration of hospital 
stay and clinical outcomes pre- and post-intermittent 
KMC implementation.

MATERIALS AND METhODS

Study Design and Setting
This is a retrospective analytical study conducted in 

Northern Mindanao Medical Center, a tertiary government 
hospital with a Level III Neonatal Intensive Care Unit 
(NICU). Kangaroo Mother Care (KMC) was implemented 
in January 2016 despite not having a devoted KMC ward. 
Mothers with their roomed-in babies did intermittent KMC 
in their respective beds in the General Obstetrics Ward or 
in the NICU. With overcrowding, a warm environment, 
and limited number of beds at the obstetrics ward and 
reclining chairs in the NICU, majority of the mothers could 
not tolerate continuous KMC and opted for intermittent  
KMC. This required a minimum of 8 hours of KMC within 
24 hours. 

Study Population
This study included all neonates delivered in a tertiary 

government hospital with birth weight of less than 2000 
grams, regardless of age of gestation who, at any point during 
the hospital stay, became stable—with normal vital signs and 
not requiring invasive ventilator support (e.g., endotracheal 
intubation or continuous positive airway ventilation). The 
study participants were divided into two groups:
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1. Group 1 - Pre-intermittent KMC implementation group 
with neonates born from January–December 2015 

2. Group 2 - Post-intermittent KMC Implementation group 
with neonates born from January–December 2016 and 
enrolled in the KMC program, whether intermittent 
or continuous.

Excluded in the study were newborns with severe 
congenital anomalies that could cause death in the neonatal 
period (e.g., anencephaly, thanatophoric dysplasia).

Sample size was computed using the Kelsey formula 
with the following assumptions: Percent of unexposed with 
outcome is 35% based on the 2015 perinatology census 
of NMMC and odds ratio of 0.58 (from Uy et al.);13 with 
an alpha error of 0.05. The computed sample size was 260 
for each group. 

Methodology
This study was approved by the Ethics Review 

Committee of the Education, Training and Research Board 
(ETRB) of NMMC. Logbooks were used to identify all 
eligible patients based on age of gestation, weight and 
inclusion criteria. We did chart review of the medical records 
and collected information (demographic characteristics, 
mortality profile, and length of hospital stay) on individual 
data collection sheets and stored in a database in a password-
protected computer. Participant codes were used to protect 
patient confidentiality. The key to the codes was kept separate 
from the data, and key was destroyed at completion of 
data analysis.

Statistical Analysis 
Descriptive statistics such as means and percentages were 

used for socio demographic characteristics of study patients 
using OpenEpi version 3.01 and Microsoft Excel. Mortality 
rate and length of hospital stay were compared between 
groups using the Chi-square test for categorical variables 
or student’s t- test for continuous variables. A p-value of 
< 0.05 was considered statistically significant. Odds ratio 
for mortality was also computed.

RESULTS

Out of 677 newborns weighing less than 2000 
grams, 276/346 (79.8%) neonates in group 1 (pre-KMC 
implementation), and 263/331 (79.4%) neonates in group 2 
(post-KMC implementation) fulfilled the inclusion criteria. 
Excluded were 70 and 68 neonates in in Group 1 and 2, 
respectively, who expired in less than 48 hours and never 
stabilized due to severe perinatal complications or had fatal 
congenital anomalies. (Figure 1)

There were no significant differences in demographic 
characteristics namely, maternal age (p = 0.54), age of 
gestation (p = 0.24), birth weight (p = 0. 07), sex (p = 0.23), 
and maturity (p = 0.83) between the two groups. There was 
also no significant difference in the mean gestational age 
between the two groups (p = 0.25) (Table 1). In both groups, 
majority of the subjects were preterm infants with weight 
ranging between 1500 to 1999 grams (Tables 2 and 3). 

There was no statistically significant difference (p <0.62) 
in the clinical outcome of both groups. In Groups 1 and 2, 
93–94% of neonates were discharged improved with a 5–6% 
mortality of almost equal distribution. Of the neonates who 
were discharged, only 1 (0.7%) went home against medical 
advice in group 1 as compared to group 2, which had 6 
(2.28%) due to financial constraints. There was a slightly 
higher mortality rate of 6.84% in group 2 compared to 

Table 1. Demographic variables of pre-KMC implementation and post-KMC implementation groups
Pre-KMC Implementation Post-KMC Implementation

p value
n % Mean SD n % Mean SD

Maternal age – – 25.60 7.30 – – 27.30 7.58 0.54
Birth weight – – 1578.60 292.90 – – 1573.00 261.30 0.07
Age of gestation – – 34.12 2.36 – – 33.71 2.53 0.24
Maturity

Preterm
Term

230
46

83.3 
16.7 

– –
221

42
84 
16 

– – 0.83

Sex
Male
Female

136
140

49.0 
51.0 

– –
116
147

44 
56 

– – 0.23

Group 2  
(Post-KMC Implementation)

Total of 331 neonates less 
than 2000 grams (285 

preterms, 46 term SGA)

263 Included (221 
preterms, 42 term SGA)

Group 1  
(Pre-KMC Implementation)

Total of 346 neonates less 
than 2000 grams (299 

preterms, 47 term SGA)

276 Included (230 
preterms, 46 term SGA)

Figure 1. Study flowchart.

677 Neonates
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Table 4. Distribution of participants as to clinical outcome

Outcome Birth Weight (grams)
Pre–KMC Implementation Post–KMC Implementation

p value
n % n %

Discharged
< 1000 

>1000 – 1499 
1500-1999 

260
4

73
183

94.2 245
4

59
182

93.2

Died
< 1000 

>1000 – 1499 
1500-1999 

16
3
9
4

5.8 18
1

14
3

6.8

Total 276 100.0 263 100.0 0.62

Table 5. Causes of death

Outcome
Pre–KMC 

Implementation
Post–KMC 

Implementation
n % n %

Sepsis (Pneumonia/
meningitis)

9 56.25 15 83.33

Respiratory Distress 
Syndrome

2 31.25 2 11.11

Aspiration 1 6.25 0 0.00
Congenital Heart 
Disease, in failure

1 6.25 1 5.56

Total 16 100.00 18 100.00

Table 2. Distribution of participants as to birth weight

Birth Weight
(Grams)

Pre-KMC Implementation Post- KMC Implementation
p value

n % Mean SD n % Mean SD
< 1000 7 2.50 864.29 62.68 5 1.90 890.00 54.77
1000 - 1499 82 29.70 1246.95 155.43 73 27.76 1265.07 140.11
1500 -1999 187 67.80 1750.80 136.73 185 70.34 1712.97 139.56
Total 276 100.00 1578.62 292.91 263 100.00 1573.00 261.30 0.76

Table 3. Distribution of participants as to gestational age

Weeks of 
Gestation

Pre–KMC Implementation Post-KMC Implementation
p value

n % Mean SD n % Mean SD
≥ 37 46 16.7 37.76 0.97 42 16.0 37.74 1.15
>34 to < 37 102 37.0 35.06 0.76 89 33.8 34.87 0.66
< 34 128 46.3 32.05 1.19 132 50.2 31.64 1.30
Total 276 100.0 34.12 2.36 263 100.0 33.71 2.53 0.67

group 1 (5.8%). Majority of the deaths in both group were 
in preterm neonates who weighed between 1000–1499 
grams (Table 4). 

The babies enrolled in KMC in group 2 had a signi-
ficantly shorter mean duration of hospital stay (13.56 ± 
8.61 days) compared to the babies in group 1 before KMC 
implementation (21.83 ± 24.85 days ) (p = 0.05).

Neonates who expired in group 2 (KMC group) had 
a longer duration of hospital stay (14.83 ± 7.76 days) than 
those who expired in group 1 (pre-KMC) (9.63 ± 5.25 days) 
but this difference was not statistically significant (p = 0.14). 
There was inconclusive result regarding the benefit or harm 
of intermittent KMC on mortality outcome (OR 1.19, 
95% CI 0.59, 2.42). Sepsis was the leading cause of death 
in both groups, followed by respiratory distress syndrome, 
aspiration and myocardial failure secondary to a congenital 
heart disease (Table 5). 

DISCUSSION

A review of the data of all neonates weighing less than 
2000 grams delivered in a tertiary government hospital, prior 
to intermittent KMC implementation ( January to December 
2015) and upon intermittent KMC implementation 

( January to December 2016) was done. The demographic 
variables of the KMC and control group were comparable. 
The two groups received similar care except the intermittent 
KMC intervention. 

This study showed a significantly shorter duration of 
hospital stay among neonates who were discharged and 
improved in post-KMC period (2016) compared to pre-
KMC period (2015). This was congruent with the study 
of Filho et al. in Brazil in 2008, which showed that the 
newborn infants on kangaroo mother care had shorter 
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length of hospital stay by 5.2 days than those admitted to 
the conventional care (18.9 vs. 24.1 days) (p = 0.067).15 This 
result is also consistent with the review by Sarparast, et al. 
from 2006 to 2014 which included randomized controlled 
trials comparing conventional care and KMC among low 
birth weights and preterm infants.16 A similar randomized 
controlled trial was also done in India in 2014 that included 
all neonates less than 2000 grams, which also showed a 
significant difference in the mean length of hospital stay in 
the KMC group compared to the conventional care method 
(6.75 days vs 11.14 days).17 In 2016, when KMC was 
implemented in NMMC, all personnel directly involved in 
the mother and baby dyad of KMC were 100% trained in 
less than 6 months, This may be one reason why pediatric 
residents and consultants and nursing staff have become 
more confident in discharging low birth weight babies 
at an earlier time provided that discharge criteria were 
met. Mothers were also committed to continuing KMC 
in their respective homes and following up at the KMC  
ambulatory clinic. KMC reduced the number of total days 
in the hospital, which would directly reduce costs of care and 
inpatient care-related stress of parents.

A separate analysis was done on the mean duration of 
hospital stay among the neonates who died. This showed 
that during KMC implementation in 2016 the neonates 
who became stable and enrolled in KMC had longer 
duration of hospital stay (14.83 ± 7.76 days) compared to 
pre-implementation of KMC in 2015 (9.63 ± 5.25 days), 
but there was no significant difference. Neonates who 
were enrolled in KMC may have stayed longer due to the 
physiologic benefits of KMC that contributed to longer 
period of stability. A study on the effect of KMC on vital 
physiologic parameter by Bera et al. in 2014 showed that 
mean temperature rose by about 0.4°C, RR by 3 per minute, 
HR by 5 bpm, and SpO2 by 5%, following KMC sessions. 
Although modest, these changes were statistically significant 
on all three days. Individual abnormalities (e.g., hypothermia, 
bradycardia, tachycardia, low SpO2) were often corrected 
during the KMC sessions.18 A review article by Stuard in 
2016, and Bloch-Salisbury et al. in 2014 determined that 
a caregiver's heartbeat causes sensory stimulation in an 
infant resulting in a novel cohabitation-induced feedback 
mechanism of respiratory control in the infants. This may 
have possibly caused the baby to have a stronger and more 
consistent respiratory rate, allowing more efficient circulation 
of blood throughout the infant’s body.19,20 As such, the 
improvement of physiologic parameters brought about by 
KMC may have contributed to better stability, hence, longer 
duration of hospital stay of the neonates who subsequently 
expired in the KMC group in 2016 as compared to the 
conventional care method in 2015. 

In this study, 60% of inborn neonatal deaths in both 
pre-intermittent KMC implementation arm (86/126) and 
post-intermittent KMC implementation arm (86/146) 
were low birth weight neonates weighing less than 2000 

grams; and of these, 80% died in less than 48 hours due to 
severe perinatal complications. In this study, neonatal sepsis 
remained a leading cause of death pre- and post- KMC 
implementation among the low-birth-weight neonates 
less than 2000 grams. Several studies have investigated the 
effect of KMC on neonatal infection. Studies from Iran 
as reviewed by Saraparast, et al. showed that there was no 
significant difference between the two groups in nosocomial 
infec tion (P 0.121).16,21,22 These findings were similar to the 
study of Kadam et al. in 2005 that observed no significant 
differ ence in the incidence of sepsis.23 On the other hand, 
Charpak reported that infection was milder in children 
receiving KMC.24 A meta-analysis by Boundy et al. included 
9 studies that had stability criteria before initiating KMC 
that showed a protective effect of KMC against infection 
(RR 0.50, 95% CI 0.33 to 0.77), but not in two studies with 
other non–stability-related criteria before initiation (RR 
1.00, 95% CI, 0.69 to 1.45).14 As this was just an initial study 
of KMC implementation in a tertiary government hospital, 
we have yet to see the effect of KMC implementation on 
the sepsis rate among our low-birth-weight babies. As a 
tertiary government hospital, the persistent problem of 
overcrowding is another consideration that increases the risk 
of sepsis. With the shortening of the length of hospital stay, 
and possible decrease in sepsis risk, we hope to decrease the 
sepsis rate in the years to come with improved and sustained  
KMC implementation. 

There was also no significant difference in mortality 
rates pre- and post-KMC implementation (OR 1.19, 95% 
CI 0.59, 2.42). In the latest Cochrane review, the statistically 
significant beneficial effect of KMC on mortality was not 
demonstrated in the subgroup of trials that used intermittent 
KMC (< 2 hours/day and between 6 and 15 hours/day), 
initiated KMC after 10 days post birth, conducted in high-
income countries, or used KMC in stabilized infants. With 
this, since intermittent KMC (KMC of at least 8 hours 
during a 24-hour period) was being done by majority of 
the mother-baby dyads in this study, we did not expect the 
best results in terms of decreasing neonatal mortality of 
low-birth-weight neonates. 11

CONCLUSION

In the first year of KMC implementation in a tertiary 
government hospital, there was no significant difference 
in mortality rate and neonatal outcome pre and post- 
intermittent KMC implementation. However, the length of 
hospital stay among the LBW neonates discharged improved 
was significantly shortened. 

Limitations
Since this study was a retrospective chart review, 

outcomes measured were limited to those that could be 
reliably collected from the medical records. This study was 
limited to low-birth-weight babies less than 2000 grams 
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since NMMC perinatology statistics historical data showed 
a high mortality and morbidity among neonates weighing 
less than 2000 grams, mostly composed of preterm babies. 
Therefore, the results cannot be generalized to other neonates 
who do not have the same characteristics in terms of 
weight and co-morbidities. All neonates enrolled in KMC, 
regardless of late enrolment, were included in the study. Thus, 
the duration of exposure to the KMC intervention varied. 
Moreover, the timing of enrolment to KMC was not included 
in the data collection; thus, we were unable to compare 
its outcomes with the post-KMC group. The duration of  
maintaining the KMC position beyond the minimum 
cumulative 8-hour requirement of intermittent KMC was 
not considered in the study. 

Recommendations
Further prospective studies on differences in mortality 

rate, sepsis rate and duration of hospital stay are recommended 
once continuous KMC is fully established with the 
improvement of logistics or resources and availability of a 
KMC ward. A study on the growth velocity upon discharge, 
compliance on follow-up at the KMC ambulatory clinic, and 
co-morbidities of the KMC enrollees with in the first year 
of life is recommended. A study focused on the outcome 
of highly critical neonates (e.g., on CPAP, intubated but 
with stable vital signs) given KMC is also recommended. 
A study on maternal nutrition to correlate the incidence of 
low birth weight babies in our setting is also recommended. 
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