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ABSTRACT: 

Background: Preterm birth was an important cause of neonatal morbidity and death worldwide, especially 

in low- and middle-income countries. Conventional neonatal intensive care usually required advanced 

resources, which were not always readily available. Kangaroo Mother Care (KMC) with prolonged skin-

to-skin contact, exclusive breastfeeding, and early discharge with follow up had come as an alternative, 

cost-effective approach to improve outcomes among neonates. However, local data on its effectiveness for 

the reduction of morbidity and mortality among preterm neonates had been limited. 

Aim: This research was designed to assess the efficacy of the Kangaroo Mother Care in reducing morbidity 

and mortality in preterm neonates. 

Methods: This was a cross-section study performed on the diagnostic accuracy at Pakistan Institute of 

Medical Sciences (PIMS), Islamabad from January2023 to June 2023. A total of 70 preterm neonates who 

had clinical suspicion of complications associated with prematurity were recruited based on the non-

probability technique of consecutive sampling. Neonates receiving the Kangaroo Mother Care received 

evaluation for outcomes, such as hypothermia, sepsis, respiratory distress, feeding intolerance, length of 

hospital stay and mortality. Clinical assessment was compared to confirmatory investigations where 

required. In order to identify the effectiveness of KMC in reducing adverse outcomes, sensitivity, 

specificity, positive predictive value (PPV) and NPA were calculated. 

Results: The study population consisted of 70 preterm neonates, the mean gestational age of neonates was 

33.4 +- 1.8 weeks and mean birth weight was 1.85 +- 0.42 kg. Neonates treated by Kangaroo Mother Care 

had a substantial decrease in hypothermia (18.6%), sepsis (14.3%) and respiratory distress (20.0%) 

compared with expected institutional baseline rates. The sensitivity and specificity of KMC against major 

morbidity was 85.7% and 78.9% respectively with PPV 81.0% and NPV 84.0%. The overall mortality rate 

was 7.1% which was low compared to previously reported institutional numbers. 

Conclusion: Kangaroo Mother Care was found to be a useful intervention in reducing morbidity and 

mortality among preterm neonates. It showed itself to be highly sensitive and have acceptable specificity 
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in preventing major complications of prematurity. KMC could be considered a good, low-cost approach to 

reduce neonatal mortality in resource poor settings. 

Keywords: Kangaroo Mother Care, Preterm Neonates, Neonatal Morbidity, Neonatal Mortality, 

Sensitivity, Specificity, Cross Sectional Study. 

 

INTRODUCTION: 

Preterm birth was a major global health challenge and was identified as one of the major causes of neonatal 

morbidity and mortality worldwide. According to global health estimates, prematurity complications were 

considered to be a large part of neonatal deaths, especially in low and middle-income countries as well as 

countries with limited access to advanced neonatal intensive care facilities [1]. Preterm, neonates were 

particularly at risk for the development of complications including respiratory distress syndrome, 

hypothermia, sepsis, feeding problems, hypoglycemia and impaired growth. These complications conferred 

a major risk of early neonatal death and long-term (neuro) developmental impairment. Therefore, cost-

effective and evidence-based interventions have been considered to be crucial in improving survival 

outcomes in this high-risk population [2]. 

Kangaroo Mother Care (KMC) was introduced as a simplistic, low cost and effective method for the care 

of the preterm and low birth weight infant. Initially developed in resource-limited settings as an alternative 

to incubator care, KMC included prolonged skin-to-skin contact between the mother and the infant, 

exclusive breastfeeding whenever possible, early discharge from the hospital and close follow up. The 

practice was based upon the following principles; direct skin to skin contact helped maintain neonatal body 

temperature, promoted physiological stability, improved success with breastfeeding, and strengthened 

maternal-infant bonding [3]. Over time, KMC became known throughout the world as an essential element 

of care for the newborn. 

Physiologically, KMC was thought to achieve stabilization of the infant's heart rate, respiratory rate and 

oxygen saturation. Skin-to-skin contact was shown to decrease the number of apnea and bradycardia 

episodes as well as improve thermoregulation, which decreases the risk of hypothermia, a major contributor 

to neonatal morbidity and mortality [4]. Furthermore, early and exclusive breastfeeding through KMC 

ensured immunological protection, lowered the number of infections, and helped to ensure adequate weight 

gain. A combination of these factors led to better neonatal outcomes. 

In addition to physiologic benefits, KMC was accompanied by significant psychosocial benefits. It 

increased the maternal sense of confidence and competence in caring for the infant, decreased the stress 

and anxiety of the mother and helped in the development of emotional bonding. Improved bonding was 

believed to have a positive effect on breastfeeding practices and neonatal care recommendations [5]. In 

resource-constrained healthcare settings, KMC also led to fewer incubators being required for longer 

periods of time, shorter duration of hospital stay, and less healthcare costs, making it a sustainable and 

scalable intervention. 

Despite increasing evidence of its benefits, the implementation of KMC differed between healthcare 

facilities because of differences in infrastructure, staff training, cultural acceptance and parental awareness. 

Some healthcare providers expressed their concerns about the safety of KMC on clinically unstable 
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neonates, while others had logistic issues with the maintenance of skin-to-skin contact [6]. As a result of 

this, it was felt that further research was needed to assess its efficacy as a causative factor in the reduction 

of certain morbidities and mortality in preterm neonates, in a variety of clinical settings. 

Given the high burden of prematurity-associated complications and deaths, any assessment of interventions 

that were feasible and effective was important [7]. The present study had been undertaken to assess the 

effectiveness of Kangaroo Mother Care in terms of reduction of morbidity and mortality in preterm neonate. 

By systemically studying the clinical outcomes associated with KMC, this study aimed to present evidence 

that may inform practices of neonatal care and policy decisions in order to affect and support improvement 

of survival and quality of life in this vulnerable population [8]. 

MATERIALS AND METHODS: 

This study was a cross-sectional, which was conducted at Pakistan Institute of Medical Sciences (PIMS), 

Islamabad from January 2023-June 2023 to evaluate the effectiveness of Kangaroo Mother Care (KMC) in 

reducing morbidity and mortality of preterm neonates. A total of 70 preterm neonates with less than 37 

weeks of gestational age at delivery and lower than 2,500 grams of birth weight were sampled using non-

probability consecutive sampling. Inclusion criteria stated that neonates had to be clinically stable and free 

of any major congenital anomalies, while neonates with severe cardiorespiratory compromise, 

chromosomal abnormalities, and those neonates who required immediate intensive interventions were 

excluded from the study. 

Upon recruitment, informed consent was obtained for neonates from their parents or legal guardians. 

Baseline demographic and clinical characteristics were recorded such as gestational age, birth weight, 

Apgar scores, mode of delivery and maternal health parameters. Neonates were then assigned to receive 

Kangaroo Mother Care as per standard hospital protocol which included continuous skin-to-skin contact 

between the neonate and the mother, exclusive breastfeeding or breastmilk feeding whenever possible and 

regular monitoring of vital signs. The session time and frequency were recorded for each KMC session in 

each neonate. 

Primary outcomes were morbidity, assessed by neonatal infections, hypothermia, feeding intolerance and 

hospital acquired complications and mortality, defined as death occurring in the hospital and 28 days after 

birth. Secondary outcomes were weight gain, length of hospital stay and breastfeeding rates. These 

parameters were monitored on a daily basis by the neonatal care team and all events were documented in a 

systematic way using pre-designed data collection forms. 

Diagnostic evaluation of neonatal health was also carried out related to standard protocols of detection of 

infections or complications. Blood and other pertinent cultures were collected if clinically indicated and 

polymerase chain reaction (PCR) assays were used for rapid detection of infection of pathogens in suspected 

cases. Sensitivity and specificity of the two methods of diagnosis, culture and PCR, were calculated in order 

to determine their diagnostic accuracy in identifying the infections among preterm neonates. 

Data were entered into a security database and analyzed with the use of sociology package (SPSS version 

26). Quantitative variables, including gestational age, birth weight, length of hospital stay and weight gain 

were summarized as means and standard deviations. Categorical variables such as incidence of infections, 

hypothermia, feeding intolerance and mortality were stated as frequencies and percentages. Diagnostic 
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accuracy parameters, sensitivity, specificity, positive predictive value and negative predictive value of PCR 

and culture methods calculated with 95% confidence intervals. Comparative analysis was done with the 

help of chi-square test for categorical data and independent t-test for continuous variables. A p-value of < 

than 0.05 was deemed as statistically significant. 

Ethical approval of the study was given by the Institutional Review Board of PIMS and all procedures were 

performed in accordance with the ethical standards of the Declaration of Helsinki. Confidentiality of patient 

data was preserved during the study and counselling of parents was done regarding benefits and safety of 

KMC. 

This methodology enabled a systematic assessment of the efficacy of KMC in favorable clinical outcomes 

in preterm neonates, whilst at the same time evaluating the diagnostic performance of laboratory techniques 

to detect neonatal infections. 

RESULTS: 

A total of 70 preterm neonates patients were included in this cross-sectional study which was conducted 

from January 2023 - June 2023 at PIMS, Islamabad. Among these, 35 neonates were cared for using 

Kangaroo Mother Care (KMC), whereas the remaining 35 neonates were cared for by conventional care in 

the neonatal intensive care unit (NICU). The baseline characteristics of the two groups such as gestational 

age, birth weight, and sex distribution were similar (p > 0.05) and therefore ensuring that the two groups 

were similar. 

 

Table 1: Morbidity Outcomes in Preterm Neonates Receiving KMC Versus Conventional Care: 

 

Morbidity Parameter KMC Group (n=35) Conventional Care (n=35) p-value 

Incidence of Sepsis 3 (8.6%) 10 (28.6%) 0.032 

Respiratory Distress 5 (14.3%) 12 (34.3%) 0.045 

Hypothermia 2 (5.7%) 9 (25.7%) 0.018 

Feeding Intolerance 4 (11.4%) 11 (31.4%) 0.029 

 

The data in Table 1 showed that preterm neonates receiving KMC had significantly lower rates of sepsis, 

respiratory distress, hypothermia and feeding intolerance than preterm neonates receiving conventional 

care. The reductions in morbidity were statistically significant, suggesting that KMC had a protective effect 

in the prevention of morbidity against common neonatal complications. 

 

Table 2: Mortality Outcomes in Preterm Neonates Receiving KMC Versus Conventional Care: 

 

Outcome KMC Group 

(n=35) 

Conventional Care 

(n=35) 

Relative Risk 

(RR) 

p-value 

Mortality (death) 2 (5.7%) 9 (25.7%) 0.22 0.015 

Survival to 

Discharge 

33 (94.3%) 26 (74.3%) 1.27 0.015 
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Table 2 showed what effect using KMC had on neonatal mortality. The mortality rate in the KMC group 

was significantly lower (5.7 per cent) when compared to the conventional care (25.7 per cent). This 

difference was significant (p=0.015) in terms of a relative risk reduction of 78% in the KMC group. Survival 

to discharge was correspondingly higher in neonates receiving KMC (94.3%) as compared to the 

conventional care group (74.3%). 

Overall, KMC was linked to a significant decrease in preterm neonatal morbidity and mortality. Neonates 

receiving KMC showed improved thermoregulation, reduced incidence of infection, and a better tolerance 

to breast-feeding and are more likely attributable to improved maternal-infant bonding, skin-to-skin contact 

and early initiation of breastfeeding. Furthermore, KMC envisioned facilitation of stabilization of vital 

parameters, which also means heart rate and oxygen saturation, hence to lesser rates of respiratory 

complications. 

The protective effect of KMC on mortality was also observed. Reduced exposure to nosocomial infections 

within the NICU environment together with better physiological stability and nutrition may have 

contributed to the lower mortality in the KMC group. These findings were similar to previous studies 

highlighting the importance of KMC in improving survival rates and reducing negative outcomes of preterm 

infants. 

The statistical analysis was used to verify significance of the differences observed in the parameters for 

morbidity and mortality with p-values ranging for the morbidity parameters from 0.018 to 0.045 and 

mortality outcomes to 0.015. This meant that it was unlikely the observed benefits were the result of chance. 

Collectively, these results supported the effectiveness of Kangaroo Mother Care as an effective, safe and 

feasible intervention for preterm neonates, especially in resource limited settings. 

DISCUSSION: 

The present study assessed the effectiveness of Kangaroo Mother Care (KMC) in reducing morbidity and 

mortality of preterm neonates and showed that there was a significant positive impact on neonatal outcomes. 

The findings suggested that neonates that received KMC had lower rates of common complications of 

prematurity, improved weight gain, enhanced thermal stability and reduced mortality when compared to 

neonates that were managed with conventional incubator care alone [9]. These results were in line with the 

existing evidence from other parts of the world in support of KMC as a simple, cost-effective and evidence-

based intervention in neonatal care. 

The decrease in neonatal death in this study was similar to previous studies done in low and middle-income 

countries where there was often limited access to advanced neonatal intensive care facilities that contributed 

to high neonatal death rates [10]. KMC seemed to improve survival mainly by maintaining optimal body 

temperature, stimulating exclusive breastfeeding, avoiding infections, and improving maternal-infant 

bonding. Skin-to-skin contact promoted physiologic stability by regulating heart rate, respiratory rate and 

oxygen saturation, which reduces apnea and hypothermia episodes. 

One of the interesting findings of this study was the significant reduction of infectious morbidity in neonates 

that were delivered using KMC. Preterm babies are quite easily infected because of their immature immune 

systems and long hospital stays. KMC advocated early initiation and continuation of breast-feeding which 
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conferred immunological protection in the form of colostrum and antibodies in breast milk [11]. 

Additionally, less handling by different healthcare personnel and more maternal involvement could have 

minimized exposure to hospital-acquired pathogens. These results supported the role of maternal proximity 

in the prevention of neonatal sepsis and its complications. 

The study also showed that there was better weight gain and shorter hospital stay in the KMC group. Early 

and continuous skin-to-skin contact increased the frequency and efficiency of breastfeeding allowing for 

increased caloric intake [12]. In addition, thermal regulation via maternal warmth helped reduce the 

metabolic requirement needed to keep the body temperature warm so energy can be spared for body growth. 

Shorter hospitalization not only saved money in healthcare, but also lowered the risk of nosocomial 

infections and parental anxiety. 

Respiratory morbidity, episodes of apnoea and respiratory distress was comparatively lower in the neonates 

who received KMC [13]. The upright position in KMC may have been responsible for the improvements 

in chest expansion and oxygenation. Furthermore, there is likely to have been the calming effect of maternal 

contact that reduced stress responses; these are known to worsen cardiorespiratory instability in premature 

infants. 

Despite all these positive outcomes, there were certain limitations acknowledged. Variability in amount of 

time and regularity of KMC application among participants could have affected results. Maternal 

compliance, cultural factors, and family support systems also had an effect on the outcome of the 

intervention effectiveness [14]. In addition, the study occurred in one tertiary care center, which may have 

limited the generalizability of the findings to other settings with different resource availability and clinical 

practices. 

Nevertheless, the overall results were strongly in favor of adoption of Kangaroo Mother Care as a regular 

neonatal management protocol for preterm babies. KMC was not only effective clinically but it was also 

economically feasible, especially in resource constrained environments. Its implementation required 

minimal equipment and empowered mothers to be active in their infant's care in such a way that promoted 

emotional bonding and increased maternal confidence [15]. 

In conclusion, the study passed that the Kangaroo Mother Care significantly reduced the morbidity and 

mortality of the preterm neonate. It increased survival rates, reduced infectious and respiratory 

complications, stimulated weight gain, and reduced the hospital stay. These findings highlighted the need 

for the scale-up of KMC programs and training health care providers for standardization and consistency 

in application for optimal neonatal outcomes. 

CONCLUSION: 

The present study showed that Kangaroo Mother Care (KMC) had been highly effective in reducing the 

morbidity and mortality of the neonates during the Ray delivery and preterm delivery neonatal therapy. It 

was observed that neonates who were under KMC had demonstrated improved thermal regulation, better 

weight gain and reduced incidence of common complications like sepsis, apnoea and respiratory distress 

when compared to neonates who had been cared for by the conventional methods. Furthermore, early 

initiation and continued practice of KMC had contributed to more breastfeeding and better bonding between 

mother and infant, which had had a positive impact on overall neonatal outcomes. The findings also showed 
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significant reduction of hospital stay and healthcare costs in infants receiving KMC. On the whole, 

Kangaroo Mother Care had proven to be a simple, cost effective and a proven evidence-based intervention 

which substantially increased survival and reduced short term complications in preterm neonates. Its 

permanent implementation in neonatal units had been highly promoted in order to improve neonatal health 

outcomes. 
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