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Purpose: Kangaroo care is a complementary humanistic intervention based on a family-centered care model. This study investigated 
the effects of a locally contextualized, structured kangaroo care education program on weight gain, breastfeeding rate and length of 
hospitalization for premature infants.
Patients and Methods: This longitudinal quasi-experimental study with pre- and post-intervention design involved 96 infants born 
between 28 and 37 weeks of gestation for three months, and was carried out at a neonatal intensive care unit in Malaysia. The 
experimental group received a structured education program and careful monitoring of their kangaroo care practices, while the control 
group received routine care without a structured education program. The institutional review board approved the study design and 
registered at ClinicalTrials.gov (NCT04926402).
Results: The kangaroo care hours performed by mothers at baseline in the experimental and control group was 4.12 and 0.55 hours 
per week, respectively. At three months post-discharge, the experimental group had significantly higher weight gain, higher 
breastfeeding rates and shorter lengths of hospitalization than the control group.
Conclusion: A locally contextualized and structured kangaroo care education program is effective in the performance of kangaroo 
care. One hour per day of kangaroo care is positively associated with an extended period of breastfeeding, improved weight gain and 
shorter hospitalization of premature infants.
Keywords: premature infant, structured program, kangaroo mother care, length of hospital stay, body weight, breastfeeding

Introduction
Kangaroo care (KC), a humanistic technique, was developed in the late 1970s in Bogota, Colombia, as a solution to the 
neonatal intensive care unit (NICU) inability to maintain premature baby’s body temperatures when incubators were 
insufficient.1 This skin-to-skin contact allows the continuation of the parent’s warmth and love for the child, which is 
essential for the child’s growth.2 Due to the enormous advantages of KC in creating a balance of physiological indices 
and enhancing psychological status, its uniqueness has gained global acceptance.3 During KC, the infants are placed in an 
upright position against a parent’s bare chest to enable direct skin contact of the baby’s umbilicus to the sternum. The 
infants are covered during the care to keep warm and the maternal body heat helps control their body temperature.3 Since 
the introduction of KC, it has been proven that the level of care using this technique is comparable to incubator care.4 

The KC method provides a biological environment to fulfill the infant’s needs for warmth and nutrition. It is based on 
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a family-centered care model which promotes the mother’s role in the neonatal intensive care unit (NICU).5 This method 
fosters health and weight gain, promotes effective thermal control, increases breastfeeding rates, prevents infection and 
enhances bonding between mothers and infants.6,7

In premature infants, initiation of KC is vital during the critical period in which central nervous system development 
occurs, as this results in significant and long-lasting effects on brain function.8,9 It is observed that KC regulates body 
temperature, promotes daily weight gain, increases sleeping hours, balances physiological indexes, improves oxygen 
saturation levels and psychological status, reduces apnea and shortens hospital stays.10,11 A premature infant and 
mother’s bond is strengthened via KC, which boosts the mother’s self-esteem and increases milk production for 
breastfeeding. This reduces the premature infant’s pain reaction and associated behavioral issues.12–14 Its implementation 
significantly relieves NICU overcrowding and reduces the burden brought on by limited and costly resources like 
incubators. Furthermore, it also reduces neonatal infection and infant mortality rate.15 Previous studies have reported that 
KC also decreases the length of hospitalization.16–20

The survival of premature infants has improved due to the application of KC as a cost-effective and high-quality 
treatment.21 It was initially considered an accepted practice appropriate for resource-limited settings rather than a global 
standard of care.14 Nevertheless, some staffs and parents were resistant to integrating and sustaining KC into NICU 
practice despite knowing its benefits.22,23 The approach has not been wholly adopted as a routine practice in Malaysia 
and is still relatively new.23,24 The published data about the effects of conducting a KC education program on the 
outcomes of premature infants are lacking.22–26 Therefore, this study aims to evaluate the impact of a locally con-
textualized and structured kangaroo care education program on mothers’ breastfeeding rates, premature infants’ weight 
gain and the length of hospitalization of infants admitted to the NICU of a tertiary referral hospital in Malaysia. The 
findings of this study may enlighten mothers on the benefits of KC performance for premature infants.

Materials and Methods
This study was conducted between February 2018 and April 2019 at the NICU of a major tertiary teaching hospital in 
Kuala Lumpur, Malaysia. A longitudinal quasi-experimental research design was used with pre- and post-intervention. 
PS-Power software version 327 was used to calculate the sample size, which included a two-sample independent t-test of 
0.05, an effect size of 0.22, and a power level of 0.80.28,29 The minimum required sample size for this study was 35 pairs 
per arm. After accounting for a 30% error rate, the final sample size for the control and experimental groups was 50 pairs. 
Furthermore, this study’s inclusion and exclusion criteria were considered for both premature infants and their mothers. 
Firstly, the premature infants’ mothers who gave birth between 28 and 37 weeks of gestation. The mothers must be at 
least 18 years old, literate and understand either basic Malay or English language. Besides that, infants’ mothers who 
gave birth at less than 28 weeks of gestation or older than 37 weeks were included in the exclusion criteria. Mothers with 
a history of medical or surgical conditions and under the influence of medications were excluded because it may interfere 
with breastfeeding. Moreover, mothers who had previously given birth to premature infants were also excluded from this 
study. Most importantly, this survey was conducted based on the mothers’ willingness.

In addition, the inclusion criteria for premature infants included babies with an Apgar score greater than 5, being 
admitted to NICU, isolated, clinically stable, having no congenital abnormality (could affect growth), non-vulnerable and 
free from the use of mechanical ventilation. Infants with surgical conditions, such as cleft lip, cleft palate, spina bifida, 
exomphalos (tummy wall defect) and omphalocele (belly wall defect) were excluded from this study. Ill Infants who have 
medical conditions with congenital abnormalities, umbilical artery catheter (UAC), umbilical vein catheter (UVC) were 
listed as exclusion criteria. These infants require prolonged phototherapy treatment and mechanical ventilator supports, 
which could interfere with KC performance.

The decision to perform KC relied on the degree of neurodevelopment and stability of the infants. The KC was 
initiated at 28 weeks of a premature infant.22,23 The researchers prospectively extracted data from the charts during 
clinical care in Level III NICUs, associated Level II units, and routine post-discharge care. Neonatal information includes 
Apgar score, sex, race, delivery type, birth weight, weekly weight, gestational age (weeks), respiratory supports (days), 
and KC performance at T1 while in the hospital. The measurements were taken based on 1 month (T2) and 3 months 
(T3) post-discharge breastfeeding, weight gain and KC performance.
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One hundred infant-mother pairs who fulfilled the criteria were invited and consented to participate in the study. The 
control group (n = 50) were infant-mother pairs recruited between February 2018 and July 2018, while the experimental 
group (n = 50) were the pairs who were recruited between October 2018 and April 2019. The infant-mother pairs in the 
control group who provided consent were subjected to standard care according to the routine practice of the hospital 
during that period. The premature infants were managed in an incubator or under a radiant heater, naked except for a cap 
and diaper, or wrapped in a cloth. The mothers were allowed to touch, hold, and feed their premature infants. KC was 
performed at the convenience of nursing staff and parents in an unstructured manner (standard care). Information 
regarding KC was provided if the parent or nurse had initiated the discussion.

The experimental group also received standard routine care but underwent a structured maternal kangaroo care 
educational program (MKC-EP). The structured program consists of an hour of theoretical lecture (flipchart and video 
presentation) and a live mannequin demonstration of KC practice. Then, followed by practical sessions to provide 
knowledge and information on the necessary skills to perform KC and the provision of educational materials. There were 
also learning materials, such as a pamphlet containing KC performance and booklets for keeping track of the weight and 
feeding of the infants. The teaching contents were created based on existing guidelines and literature14,22,30 which were 
contextualized according to specific cultural norms. For instance, ensuring good modesty of the mothers and strict 
infection control were among the followed practices. Seven experts reviewed the provided materials and the adequacy of 
the KC steps. Two neonatologists with three nurses from the Neonatal Unit of the University Malaya Medical Center and 
two faculty members from the Nursing Department of the University of Malaya participated in the review to reach a final 
consensus on the appropriateness of the practice for the application in this study.

KC is best to provide an hour a day and seven days a week until discharge to obtain the desired physiological effects, 
brain development and maturation.22 A complete sleep cycle was defined as one hour per session (active, quiet and return 
to active sleep).22,23 The mothers in the experimental group were advised to perform the KC for at least 1 hour per day 
which total practice would be 4 to 5 hours per week23 beginning from NICU and continuing at home until the infant 
reached three months post-discharge. The suggested hours were based on a pilot study on 20 infant-mother pairs to 
confirm the proposed KC hours are applicable and feasible. KC was performed in response to the mother’s request, 
convenience and willingness as long as they can devote at least one hour per day anytime.23 The nurses checked the 
clinical conditions of the infants’ which included oxygen saturation, heart rate, bowel movements, urine output and 
feeding tolerance 10 minutes before the procedure to ensure the stability of infants to undergo KC.

The premature infants were naked except for wearing a diaper and a skullcap during the KC. A customized seamless 
tube top was provided that requires no buttons, buckles, zippers, velcro or ties to provide mothers a convenient way to 
feed their babies. This KC tube is simple to put on and take off, as it is breathable and lightweight. The KC tube is 
available in various sizes (S-3XL) and two colors (blue for boys and pink for girls), has no stress or pressure points, and 
allows for hands-free breastfeeding when in the KC position. The KC tube was secured, while the infant was placed in 
a prone, frog-leg position with the head turned sideways on the mother’s bare chest.22,23 Mothers can safely walk and 
move around with their baby supported in the KC tube, and also maximize skin contact between the infant and mother’s 
bare chest.22,23 Mothers were advised to wear a buttoned shirt ready to cover their arms and shoulders, followed by 
a light blanket over the infant. The dominant hand of the mother would support the infant at the buttocks while the non- 
dominant hand at the back of the head and between the scapulae to ensure comfort and security while maintaining 
proximity.23 The procedure can be conducted, while the infant receives other treatments such as oxygen supply via nasal 
prongs, intravenous fluids via peripheral venous cannula, gastric tube feeding, and intravenous medications. The infants 
were placed in an incubator or within a bassinet with an overhead radiant heater to ensure normothermia during other 
periods.

During this study, vital signs were examined 10 minutes before KC, 20 to 30 minutes during KC and 10 minutes after 
the completion of KC. A complete clinical examination was performed to prevent hypothermia and cold stress.31 

Booklets about post-discharge were provided to assist in outcome documentation. The control group was required to 
document the number of times and type of feedings provided per day; the number of times and duration of KC if 
performed; and the baby’s growth parameters upon discharge from NICU at one month (44 weeks) and three months (52 
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weeks) from post-discharge. Besides, the experimental group was required to document the same with additional 
information on weight and temperature differences before, during and after the KC.

The discharge weights were measured using standardized weighing scales according to NICU, University Malaya 
Medical Centre discharge protocol. The infant’s weight was measured three times, which is on the day of discharge from 
NICU (T1), at 44 weeks (T2), and at 52 weeks (T3). The body weights of the preterm infants were documented after 
removing their clothes using a similar electronic weighing scale. The measurement was taken with an accuracy of 5g at 
least 2 hours after the last feed and twice a week on Tuesdays and Saturdays, according to the hospital protocol for 
weighing babies. The body weight was measured using a T-scale machine and recorded in grams (g). Upon discharge, the 
mothers were reminded to perform KC for a minimum of 1 hour per day and at least 4 to 5 hours weekly via a gentle 
short messaging system or WhatsApp reminders. The infant’s body weight was compared at various ages up to 52 weeks 
between the control and experimental groups using z-scores. Researchers determined the growth restriction portion as 
less weight based on indications between the 10th and 3rd percentiles.

As a result, the outcome variables measured included breastfeeding rates. Nutritional support data included the 
following: age at initiation of parenteral and enteral nutrition (minimal enteral feedings (≤20 mL/kg/day) as well as 
enteral nutrition feedings (>20 mL/kg/day), enteral nutrition weekly feedings (>140 mL/kg/day)). Furthermore, types of 
feeding in the hospital and after discharge (breast milk or formula), human milk fortification (as a fortifier, powder, or 
preterm formula), total fluid intakes and feeding interruptions (defined) due to discontinuation of enteral/oral feeds with 
the advancement of meals were also taken into consideration.27 The breastfeeding rate was determined based on infants’ 
ability to breastfeed or drink expressed breast milk starting from week 29th of gestation22 and the duration of follow-up 
over the 1-month and 3-months post-discharge of the premature infants.

The participants were assured of the confidentiality and safety of the premature infants. Written consent was obtained 
from them before their involvement in this study. The study was reviewed and approved by the Institutional Research 
Ethics Committee (MRECID no. 201765–5310) which was registered at ClinicalTrials.gov (NCT04926402). The KC 
was performed following the ethical standards outlined in the 2008 Declaration of Helsinki.

Data were analyzed using the Statistical Package for the Social Sciences (SPSS) version 23.0 (IBM Corp., Armonk, 
NY, USA). Categorical data were analyzed using a general linear model and the model was fitted via ordinary least 
squares. Continuous data were analyzed using a repeated measure analysis of variance (ANOVA) followed by 
Bonferroni’s test for comparing means of the experimental and control groups upon discharge home for one month 
and three months post-discharge. Multiple comparisons were performed for outcomes (repeated measures) after ANOVA 
if there is an increased type I error which was necessary to adjust the p-value accordingly. The Dunn–Bonferroni method 
was designed to control the familywise error rate by calculating a new pairwise alpha to keep the familywise alpha value 
at 0.05. As a post-doc test, it uses thresholds based on the t-distribution.32 A p-value less than 0.05 indicated statistical 
significance. The assumptions for the general linear model and repeated measures ANOVA were tested and reported no 
clear violation.

Results
Ninety-six infant-mother pairs completed the study of 100, of which 48 were from the experimental and control groups, 
respectively. The reasons for non-completion include poor physical health (n = 2) and non-adherence (n = 2). Preterm 
infants in the NICU had similar average birth weights and gestational ages (Table 1). The mean age of the premature 
infants during recruitment was 32.00 weeks (SD = 0.42 weeks) of gestation. Both groups did not differ significantly in 
terms of their baseline demographics, with a mean gestational age of 32.05 weeks (SD = 1.20 weeks) in the experimental 
group and 32.04 weeks (SD = 1.09 weeks) in the control group (p > 0.05) Table 1. These babies were started with early 
parenteral nutrition and were often fed with their mother’s breast milk. The overall mean number of KC hours performed 
by mothers during NICU in the experimental and control group was 4.12 (SD = 0.26) and 0.55 (SD = 0.26) hours/week, 
respectively. The researchers compared the premature infants’ weight gain during recruitment until discharge to home, at 
one month, and three months post-discharge were evaluated. Weight gain velocity along the median weight curves for 
preterm infants using the G-Power calculation.33
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An independent samples t-test was used to compare the mean body weight (g/day) reported by premature infants in 
the experimental group (n = 48) to the control group (n = 48) at three different interval periods of T1 (until discharge), T2 
(1-month from post-discharge) and T3 (3-months from post-discharge) Table 2. The t-test was statistically significant 
with T1 experimental group (M = 10.07, SD = 5.53) than its control group (M = 9.27, SD = 4.71), t (df) = 1.54, p < 0.05. 

Table 1 Demographic Characteristics of Premature Infants in the Control Group (n = 48) and Experimental Group (n = 48) at 
Baseline

Characteristics Control Group  
n = 48

Experimental Group  
n = 48

X2 p-value

5 minutes Apgar scores Mean (SD) 7.2 (1.32) 7.1 (1.40) 1.010

Gender n (%) n (%)
Male 28 (58.3) 20 (41.7) 3.047 (0.08) 0.032
Female 20 (41.7) 28 (58.3)

Gestational age at the time of admission (weeks)
Below 28 10 (20.8) 8 (16.7) 1.543 (0.11) 0.128
28 to less than 37 38 (79.2) 40 (83.3)

Ethnicity
Malay 27 (56.3) 25 (52.1) 7.318 (0.93) 0.153
Chinese 12 (25.0) 11 (22.9)

Indian 5 (10.4) 10 (20.8)

Others 4 (8.3) 2 (4.2)

Delivery type
Spontaneous Vertex Delivery 5 (10.4) 7 (14.6) 0.104 (0.13) 0.180
Cesarean section 43 (89.6) 41 (85.4)

Gestational age during recruitment (weeks)
28 to 32 37 (77.1) 37 (77.1) 0.003 (0.96) 0.956
33 to 36 11 (22.9) 11 (22.9)

Gestational age at the time of discharge (weeks)
36 to 39 44 (91.7) 46 (95.8) 0.023 (0.03) 0.448
40 to 43 4 (8.3) 2 (4.2)

Birth weight (g) at admission
Less than 1000 14 (29.2) 14 (29.2) 12.418 (0.03) 0.171
1000–1599 28 (58.3) 30 (62.5)

1600–2099 4 (8.3) 3 (6.2)

2100–2599 2 (4.2) 1 (2.1)

Body weight (g) at the time of recruitment
1000–1599 42 (87.5) 40 (83.3) 12.125 (0.01) 0.123
1600–2099 4 (8.3) 6 (12.5)

2100–2599 2 (4.2) 2 (4.2)

Respiratory Support (days) Mean (SD)

28 to 32 15.07 (0.34) 14.08 (0.41) 2.023 (0.05) 0.066
33 to 36 14.03 (0.11) 13.02 (0.12)

KC Performance (hours/week) Mean (SD)
NICU period [T1] 0.55 (0.26) 4.12 (0.26) 0.001*

1-Month [T2] 1.10 (0.12) 2.73 (0.12) 0.006*

3-Months [T3] 1.03 (0.12) 3.18 (0.12) 0.007*

Note: *Significance level at p<0.05. 
Abbreviations: KC, kangaroo care; SD, standard deviation; g, grams, T1, recruitment until discharge, T2, 1-Month Post discharge; T3, 3-Months Post Discharge.
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For an interval period of 1-month from post-discharge, the mean body weight scores between experimental and control 
group were M = 5.51, SD = 2.48 and M = 4.57, SD = 3.72, respectively, t (df) = 0.63, p<0.05. Furthermore, the mean 
body weight for premature infants after three months of post-discharge (T3) for the experimental group was M = 11.27, 
SD = 8.17; meanwhile, control group was M = 10.99, SD = 8.01, t (df) = 0.5, p<0.05.

The median body weight of premature infants during recruitment was 1449 g (IQR=343.50 g) and 1.442 g (IQR= 
416.75 g) in the experimental and control groups, respectively, Table 3. In the experimental group, the median body 
weights were 1831 g (IQR=99.75 g) until discharge, 2140 g (IQR=80.75 g) at one month and 2522 g (IQR=1116.50 g) at 
three months post-discharge (p <0.05) Table 3. Besides that, the median body weights in the control group were 1831 
g (IQR=102.25 g) until discharge, 2068 g (IQR=62.00 g) at one month, and 2468 g (IQR=1045.75 g) at three months 
post-discharge (p <0.05). The median body weight of premature infants in the experimental and control groups increased 
gradually from T1 to T3 interval periods. It is noted that the median body weight value of premature infants in the 
experimental group was significantly higher than the control group at three months post-discharge (z =−2.419, p <0.05). 
The predominance of growth restriction was compared at various time points using two sample groups proportional 
between control and experimental groups. The z-score tests were used to assess the median preterm weight gain velocity 
rates at T1, T2 and T3. The premature infants who received KC experienced statistically significant (p<0.05) weight gain 
at T1, T2 and T3.

The mean length of hospitalization for premature infants until discharge at 36 weeks of gestational age was 20.36 
days (SD = 16.43 days) in the experimental group and 32.68 days (SD = 21.03 days) in the control group Table 4. 
Providing MKC-EP resulted in a slight significant decrease in the length of hospitalization for the experimental group 

Table 2 Average Incremental Weight Gain of Infants (Gram per Day) in the Control Group (n = 48) and 
Experimental Group (n = 48) at T1, T2, and T3 Interval Periods

Weight (g) / Time Control Group Mean  
(SD) (g/Day)

Experimental Group Mean  
(SD) (g/day)

t-value p-value

BW at T1 9.27 (4.71) 10.07 (5.53) 1.54 0.45*

BW at T2 4.57 (3.72) 5.51 (2.48) 0.63 0.08*

BW at T3 10.99 (8.01) 11.27 (8.17) 0.51 0.09*

Note: *Significance at level p<0.05. 
Abbreviations: g, grams; SD, standard deviation; BW, body weight; g/day, gram per day; T1, recruitment until discharge, T2, 1-month 
post-discharge, T3, 3-months post-discharge.

Table 3 Comparison of Median Body Weight (g) of Premature Infants in the Control Group (n = 48) and Experimental Group 
(n = 48) at T1, T2, and T3

Body Weight (g) / Time Control Group Experimental Group CI 95% p-value

Median (IQR) Percentile Median Percentile

25th 75th (IQR) 25th 75th

BW at admission 1003 (497.25) 993.00 1490.25 1003 (454.00) 998.75 1452.75 73.526 0.153

BW at recruitment 1442 (416.75) 1076.30 1493.00 1449 (343.50) 1155.00 1498.50 65.677 0.108

BW at T1 1831 (102.25) 1811.00 1913.30 1831 (99.75) 1813.00 1912.80 31.484 0.142

BW at T2 2068 (62.00) 2052.00 2114.00 2140 (80.75) 2108.75 2189.50 26.187 0.052*

BW at T3 2468 (1045.75) 2283.75 3329.50 2522 (1116.50) 2407.75 3524.25 111.872 0.013*

Note: *Significance at level p<0.05. 
Abbreviations: g, grams; SD, standard deviation; IQR, interquartile; CI, confidence interval; T1, recruitment until discharge; T2, 1-Month Post Discharge; T3, 
3-Months Post Discharge.
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proven by 95% confidence interval at 28.25–37.23 days than for the control group at 13.38–21.27 (t = 2.90, p <0.05). 
95.8% of premature infants in the experimental group were discharged from the NICU between 36 and 39.6 weeks of 
postmenstrual age (PMA) compared to the control group at 91.7%. However, only 2.1% of premature infants in the 
experimental group and 4.2% in the control group were discharged from the NICU after 39 weeks of PMA Table 1.

Furthermore, premature infants in the experimental group were initiating direct breastfeeding on average at 32.20 
weeks (SD = 0.40 weeks) (t = 2.80, p <0.05) earlier than the control group at 35.28 weeks (SD = 0.45 weeks) of PMA 
Table 5. In addition, the infants in the experimental group (M = 52.58, SD = 0.51 weeks) were able to continue 
breastfeeding at a longer age than those in the control group (M = 40.00, SD = 0.50 weeks), (df) = 3.09, p <0.05. 91.7% 
of premature infants in the experimental group had achieved successful breastfeeding at three months of age (45–52 
weeks of gestation) compared to 20.8% in the control group.

Moreover, the rate of KC recommended to mothers for one hour per session in the experimental group was 91.7% (4 
to 5 days in a week) higher than the control group at only 10.4% (1 to 2 days in a week). A total of 91.7% of premature 
infants in the experimental group initiated breastfeeding at 32 weeks of gestational age. However, 75.0% of premature 
infants from the control group had initiated breastfeeding at an average of 35.28 weeks. These findings showed that using 
KC as a complementary intervention improved breastfeeding rates among premature infants.

Discussion
This study shows that the MKC-EP session resulted in remarkable outcomes for mothers–premature infant pairs on weight 
gain patterns, length of hospitalization and breastfeeding rates. The findings show a significant difference in the KC 
performance (hours/week) between the experimental and control groups at T1, T2 and T3 interval periods. Premature 
infants’ outcomes with daily weight gain patterns were represented by the body weight velocity of those admitted to the 
NICU until three months from post-discharge. Our findings revealed a close fit between the experimental and control group 

Table 5 Comparison Mean of Breastfeeding Rates Between the 
Control (n = 48) and Experimental Group (n = 48)

Variable and Group GA (Week) t-value p-value

Mean (SD)

Initiating breastfeeding
Control 35.28 (0.45) 2.80 0.001*
Experimental 32.20 (0.40)

Successful 
breastfeeding

Control 40.00 (0.50) 3.09 0.004*

Experimental 52.58 (0.51)

Note: *Significance at level p<0.05. 
Abbreviations: SD, standard deviation, GA, gestational age.

Table 4 Comparison Mean Length of Hospitalization of Premature Infants in the 
Control Group (n = 48) and Experimental Group (n = 48) Upon Discharge at 36 
Weeks of Gestational Age

Group Mean (SD) 
[Days]

95% CI Lower 
Upper

t-value p-value

Control 32.68 (21.03) 28.25–37.23 2.90 0.001*

Experimental 20.36 (16.43) 13.38–21.27

Note: *Significance at level p<0.05. 
Abbreviations: SD, standard deviation; CI, confidence interval.
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infants’ weight gain velocity. This is consistent with the revised Fenton chart that stated the growth velocity of premature 
infants for the gestational age of 40 to 50 weeks in each gestational age group is estimated between 4 to 5g/kg/day.34

In this study, the weight gain velocity shows a statistically significant difference between both groups at T1 (32 to 39 
weeks of gestation) (p<0.05) at the 50th percentile. This indicates that after KC’s performance, there is a slight 
improvement between both groups at T1 (after 32 weeks of recruitment). The weight gain velocity increased continu-
ously from the recruitment period until the post-term of 52 weeks, even below the 3rd percentile at T2 and T3 Table 2. It 
shows that 95.8% of the infants from the experimental group were discharged at 1.81 kg to 2.10 kg, compared to the 
control group at only 91.7% between 36 and 39 weeks of gestation. This revealed that the consistent KC performance 
between 4 and 5 hours a week, helped to accelerate the weight gain of the premature infants during hospitalization in the 
NICU. The weight gain velocity in both groups inclines from the recruitment period until after the post-term of 52 weeks. 
Although there was an increase in both groups, the babies in the MKCEP group had a greater increment.

Even though the weight is fluctuating lower than the 3rd percentile and 10th percentile of Fenton’s growth chart,34 the 
amount of increase in the experimental group is greater than in the control group. This result indicates that the infants’ 
weight gain does not align with the Fenton growth chart at 44 and 52 weeks from post-discharge. Furthermore, there is 
a statistically significant difference (p<0.05) in the median body weight at T2 and T3 between the experimental and 
control group after the MKC-EP. The results show no significant difference in the average weight between the two groups 
before the experiment but vice versa in the second, third and fourth weeks. The findings were consistent in the previous 
study in which the weight gain slightly increased after 1 to 3 months post-discharge between the experimental and control 
groups.35 A possible explanation for the increase in premature infants’ weight gain could be related to KC performance 
which has improved milk production (rise of hormones and maternal sense of stimulus) and reduced infants’ motion, 
increase three phases of sleep in an hour, and reduce arousal in premature infants.36

The infants in the experimental group reached their birth weight earlier than those in the control group at T2 and T3. 
The weight gain velocity of premature infants between 44 and 52 weeks of gestation is consistent even if it was below the 
3rd percentile and thus validates the smoothening assumptions made between preterm growth references. Even though 
the weight gain in the experimental group is a little increased equated to the control group. Hence, it made a statistically 
significant difference (p<0.05) in body weight between both groups at 1 to 3 months from the post-discharge weight of 
premature infants. Therefore, if an infant is born too early and very small, the weight gain could be as little as around 5 
g per day, while the weight gain could be as high as 20 gm per day for larger infants and those born closer to their due 
date.37 In a recent study, the effect of KC on premature infants’ weight gain shows the experimental group infants gained 
10gm more weight than the control group.38 This study showed a significant increase in the mean weight gain among the 
experimental group of premature infants from T1, T2 and T3. However, weight gain became slower at T2 and T3 after 
the discharge of premature infants from the NICU.

When the KC performance increases, the average sleep duration for premature infants also increases. This results in 
more calories saved, stimulation of pressure receptors, stimulation of parasympathetic nerves, increased bowel move-
ments, the release of additional insulin hormone and increased milk intake.39 In order to increase mother–infant 
interaction and premature infant weight gain, it is recommended that particularly mothers receive the necessary KC 
training to confront and communicate with the infant and to empower mothers to care for premature neonates.39

Our findings concurred with previous studies indicating that systematic implementation of KC is associated with 
better weight gain in preterm infants.12,40 Infants in the control and experimental groups gained significant weight from 
baseline to 1 month of PMA and from baseline to 3 months post-discharge. It is worth noting that the mean weight gain 
of premature infants in the experimental group was significantly higher than that of premature infants in the control group 
at 3 months. This is congruent with meta-analysis, which showed that KC significantly reduces premature death, 
improves emotional attachment experienced by mothers, infants’ weight gain, and protection of babies from infections 
and sepsis compared to conventional neonatal care.14 Therefore, KC has been demonstrated to be a successful method for 
preventing mortality in preterm and low birth weight (LBW) babies in low-, middle-, and high-income countries.41

The total duration of KC during seven days in the experimental group was at T1 (M=4.12, SD= 0.26), T2 (M=2.73, 
SD= 0.12), and T3 (M=3.18, SD= 0.12) hours per week after engaging in the MKC-EP intervention program. The current 
study reported a significantly shorter (p< 0.05) KC duration than previous studies. A study previously conducted in 
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Andhra Pradesh, India on 46 premature infant-mother pairs trained for KC at a facility indicated that 6.5% of mothers 
believed it was feasible to provide KC for 12 hours or more per day, while 52% of mothers thought that only 1 hour 
per day was realistic.42 Similarly, a KC trial on 1565 infant-mother pairs showed only 23.8% practiced KC for more than 
7 hours per day within the first 48 hours of life. The total duration of KC from day 3 to 7 was M = 2.7, (SD= 3.40) hours 
per day.43 In this study, a significant decrease in KC duration was noted in the experimental group with a mean difference 
between 2 and 4 hours per week. The average duration of KC is estimated to be 1 hour per day44 and 4 to 5 hours per 
week.10 This is shorter than the anticipated reduction in duration and the reductions of KC performance reported by 
previous studies, which might be due to the length of intervention present in this study. However, the mothers who 
performed KC for 4 to 5 hours in the NICU intend to bring their babies back home quickly. This follows the NICU 
discharge weight protocol in which the baby needs to gain weight of at least 1.8 kg. However, the KC performance 
decreased at T2 and T3 post-discharge from NICU. Therefore, public health nurse should encourage mothers to perform 
KC as a routine practice during their home visits. This is an excellent strategy for developing connections between 
mothers and their premature infants. Studies showed KC performance has increased the impact on infants’ weight 
gain.23,45 Preparing parents for a proper parental role, especially mothers after their premature infants’ birth, is 
recommended in effective communication via KC as a foundation of family-centered services. The mothers should 
encourage to perform KC consistently.

Breastfeeding rate refers to the rate at which premature infants have started taking expressed breast milk (EBM), 
partially or successfully starting from 29 weeks. This comes with continued breastfeeding along with suitable preterm 
formula milk for the first three months and beyond or is weaned at a specific gestational week. In this study, the findings 
showed that premature infants were observed to start breastfeeding in the control group at a mean gestational age of (M = 
35.28, SD = 0.45) compared to the experimental group (M = 32.20, SD = 0.40). Mothers may be determined to 
breastfeed and express milk for their premature infants but may not be able to do so because they are separated from their 
infants and unable to feed them during inconvenience that arises after hospitalization. Premature infants cannot obtain 
enough nutrition or immunity factors from the placenta during the last trimester, so their organs and systems are not fully 
mature. Therefore, the infants require special care and more breast milk.46 As such, it is evident that KC performance 
increases mothers’ confidence to start breastfeeding early with their premature infants. Breastfeeding should also be 
prioritized for its nutritional, immunological, and psychological benefits.46

Breast milk is the primary nutrient that increases the growth rate of premature infants.47 During hospitalization, 
breastfeeding is provided according to the hospital’s routine and protocol. Breastfeeding was given on a scheduled basis 
once every 3 hours or eight feedings in 24 hours, depending on the infant’s condition and the amount and calories 
required by them or based on demand for expressed breast milk by the mother18 Nevertheless, the infant’s breastfeeding 
schedule may become inconsistent after their discharge from NICU between 1 and 3 months of PMA. Furthermore, some 
mothers have returned to work at this time and may send their babies to childcare centers that could not adhere to the 
feeding schedule due to many foster babies.23 As a result, the requirement for breast milk every 3 hours could not be 
fully met. This could be related to the average KC performance hours spent per week being significantly lower at T2 (M 
= 2.73, SD = 0.12) and T3 (M = 3.18, SD = 0.12) interval periods compared to T0 (M = 4.12, SD = 0.26), p<0.05. 
A previous study indicated that KC has a significant positive impact on physiological functions and improved infant- 
mother bonding, which likely contributes to infants’ weight gain.48

In this study, the average age (week) at the time of initiation of maternal breastfeeding in the experimental group is 
earlier. It occurred as early as the gestational age of 32 weeks in the experimental group and the gestational age of 35 
weeks in the control group. Therefore, a systematic KC performance via an education program is necessary to build 
breastfeeding confidence among mothers. An observational study reported that KC successfully encourages breastfeeding 
and increases mothers’ confidence when handling small infants fed with orogastric tubes.38 Studies have shown that 
premature infants whose mothers performed KC had a higher frequency of breastfeeding than those infants with mothers 
who practiced standard care.49–54 The literature has indicated that KC allows mothers to start breastfeeding earlier and 
encourages the development of their maternal instincts.48,55,56 While decreasing maternal distress.46 In addition, 
prematurity is a condition that can hinder or postpone mother-infant bonding by preventing mothers from seeing and 
holding their infants.46 The KC position has encouraged babies to nibble on their mothers’ nipples, which helps in milk 
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production. Various studies have shown that premature infants whose mothers have used KC have higher breastfeeding 
rates than those who used standard care.12,20,49–54,56

Mothers who were in the control group could only maintain successful breastfeeding until the baby was 40 weeks old. 
Meanwhile, the experimental group continued breastfeeding until the baby was 52 weeks old during the study period. 
The lack of KC performance among mothers in the control group may have inhibited mother-infant bonding and slowly 
decreased the quantity of milk. Therefore, it will affect insufficient breast milk production and slowly reduce milk 
consumption.23 A previous study found a progressive reduction in the quantity of milk produced by mothers who did not 
practice KC,46 resulting in early weaning which may explain this observation. Practicing KC for an uninterrupted 60 
minutes during the first 12 weeks and consistently for the first at least three months old would allow the mother not to 
cease breastfeeding.57 Therefore, this study was conducted on premature infants to evaluate the effectiveness of KC until 
they reached three months of PMA. It was found that the average differences in the control group mothers’ milk 
production using standard care were not statistically significant and the quantity of milk produced decreased gradually. 
These findings were similar to a study, which found that the average differences in intragroup milk production in the 
standard care group were not statistically significant and the volume of milk produced reduced progressively.46 The 
inadequacy of KC between standard care group mothers and their infants may have interfered with their bonding, 
decreasing the mother’s milk production. The performance of KC has helped to promote breastfeeding successfully until 
the baby is three months old. This is in line with the Baby-Friendly Hospital Initiative 2010 entails initiating 
breastfeeding within the first hours of life, encouraging breastfeeding solely for the first six months. During the data 
collection, several mothers in the experimental group revealed that they were still breastfeeding their infants after the 
completion of this study. In Malaysia, women employees are not protected by law to breastfeed or express milk at 
work.58 In a recent study in the Kuala Muda district area, Malaysia reported that childcare workers may also be another 
potential resource for maintaining exclusive breastfeeding at registered nurseries.59 Hence, every single person caring for 
a baby has a significant role in partially or exclusively facilitating breastfeeding.

The present study reported KC performance help with the duration of NICU stays. There is a significant reduction in 
the mean length of hospital stays for premature infants in the experimental group (M= 20.36, SD = 16.43 days) compared 
to the control group (M = 32.68, SD = 21.03 days). A similar observation was reported earlier that infants who received 
KC were discharged from NICU earlier (M = 11.46, SD = 4.32 days) than those without KC (M = 17.68, SD = 8.64 
days), p < 0.0512 The longer length of hospital stays in our study is attributed to the earlier gestational ages of the infants 
recruited, ie, at 28 weeks and 36.6 weeks compared to previous research, which assessed premature infants between the 
ages of 32 weeks and 36 weeks. The premature infants in this study were discharged from the NICU when they could 
feed well and were clinically healthy. These were set according to the Hospital Preterm Baby Discharge Guidelines for 
having a good sucking reflex with breast or bottle feeding, weight gain of more than 15 to 20 g/day for at least three 
successive days and achieving a predetermined weight of 1.8kg.60

The present study revealed only 4.2% of the experimental group had been discharged at 40 to 43 weeks of age, 
compared to the control group at 8.3%. However, 95.8% of premature infants in the experimental group were discharged 
at 36 to 39 weeks, while the control group was at 91.7%, p > 0.05. Furthermore, premature infants who did not receive or 
were provided less than 1 hour per day and less than 3 to 4 hours per week of KC were staying longer in the hospital for 
both groups. The findings demonstrated the length of hospitalization between the control and the experimental groups 
varied significantly. Our findings agree with previous studies that the performance of a KC significantly reduces the 
length of stay in NICU among premature infants.30,40,45 Further study is needed to explore the relationship between 
characteristics, gender, premature severity, non-operative cases and mechanically ventilated premature infants. Thus, KC 
practice is essential to both mothers and infants.

It is challenging to perform KC in a busy NICU without empowering the mother.22,23 Implementing a locally 
contextualized MKC-EP can allow a better understanding of the importance of KC as an intervention, hence, allowing 
its practice to be strengthened and adopted beyond hospital stays. This can lead to better infant weight gain and more 
extended periods of breastfeeding. The main limitation of this study is that it was conducted within a single NICU and 
involved only singleton births. Besides, this study only included infant-mother pairs and the role of fathers was not 
evaluated. Further exploratory studies on parental perception are recommended. Other confounding factors influencing 

https://doi.org/10.2147/JMDH.S403206                                                                                                                                                                                                                                

DovePress                                                                                                                                         

Journal of Multidisciplinary Healthcare 2023:16 1032

Samsudin et al                                                                                                                                                        Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


breastfeeding rates such as multiple pregnancies or infant co-morbidities were not studied. Thus, it is suggested that the 
effect of KC among these factors should be explored further.

Conclusion
The findings of this study revealed that a locally contextualized and structured kangaroo care education program is more 
effective than standard routine care in encouraging mothers in KC performance. One hour of KC daily is associated with 
an extended breastfeeding period, improved weight gain, and a shorter hospital stay for premature infants. This study 
backs up KC practices for premature infants, which can be used with standard health care in the NICU setting.
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