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Preterm birth, occurring at less than 37 weeks of 

pregnancy, represents a signi�cant public health issue, 

affecting nearly 10% of newborns worldwide. It represents 

the primary contributor to infant death and illness, and is 

linked with a heightened risk of respiratory distress 

syndrome, cerebral palsy, and developmental impairment 

[1, 2]. As described in a report issued by the World Health 

Organization in 2019, the highest risk of death is faced by 

newborns in their �rst month of life due to prematurity, with 

the highest numbers in the �rst week of life [3]. Pakistan 

ranks third among the ten most prominent nations having 

the greatest infant mortality rates, with roughly 300,000 
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Sub-optimal weight, as a result of prematurity or restricted growth affects 15% newborns 

globally, and eventually contributes in up to 70% of neonatal deaths. In November 2015, the 

World Health Organization (WHO) o�cially recommended Kangaroo Mother Care (KMC) for 

newborns with a birth weight of less than 2 kg. Objectives: To evaluate the impact of Kangaroo 

Mother Care (KMC) on early neonatal death rate among preterm and low-birth-weight infants. 

Methods: This descriptive cross-sectional analysis was carried out over the period of six 

months, from July 2021 to January 2022. All the patients visiting Tertiary Care Hospital of 

Karachi, Sindh, who met the inclusion criteria were enrolled in this study. Informed consent was 

taken after explaining the procedures, potential risks, and anticipated bene�ts of the study. The 

three key elements of Kangaroo Mother Care were explained which included direct skin contact, 

breastmilk feeding exclusively, and expedited hospital discharge, with a demonstration of the 

proper technique for keeping infants on the mother's chest, and using a sheet for wrapping 

around the baby and the mother. For research purposes, all data were recorded in a proforma 

and used electronically. Results: Mean ± SD of age of mother was 26.99±4.3 years. In the 

distribution of the gender of the baby, 121 (57.6%) were male, while 89 (42.4%) were female. 

Kangaroo-mother care in reducing early neonatal fatalities was noted as effective in 60 (28.6%) 

participants. Conclusions: In conclusion, Kangaroo Mother Care was successful in lowering 

early neonatal fatalities. 
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annual infant deaths. The latest available data reports an 

incidence of neonatal mortality of 42 per 1,000 live births, 

corresponding to nearly 7% of worldwide newborn fatality 

[4]. As de�ned by the World Health Organization (WHO), low 

birth weight (LBW) is a birth weight of less than 2,500 

grams, irrespective of the duration of pregnancy [5]. It is a 

major concern that impacts more than 30 million infants 

globally. [6] Research conducted across Guinea-Bissau, 

Nepal, Pakistan, and Uganda demonstrated that poor 

infant growth is widespread in low- and middle-income 

countries (LMIC) and contributes to higher risks of 

cognitive and immune de�ciencies, as well as increased 

vulnerability to infections [7].  According to a report 

updated by the World Development Indicators in December 

2019, there were 42 neonatal deaths per 1,000 live births in 

Pakistan in 2018, with the majority of these fatalities 

resulting from preventable causes. [8]. Worldwide, various 

preventive measures and care packages are designed to 

minimize the effects of preterm delivery after the onset of 

labor and during the early infancy; however, some are not 

suitable for every setting. The International Journal of 

Gynecology & Obstetrics (�OG) recently endorsed the FIGO 

PremPrep-5 initiative, designed to share essential date on 

the most straightforward and validated approaches to 

promote worldwide adoption. It entails providing 

corticosteroid therapy during pregnancy and magnesium 

sulfate during labor before delivery. Deferring the clamping 

of the umbilical cord for 2–3 minutes at birth is advised. 

After birth, prompt breastfeeding and immediate kangaroo 

care are advised. [9] Compared with standard NICU care, 

Kangaroo Mother Care (KMC) was linked with a decline in 

several risks: hospital acquired infection at 41 weeks' 

corrected gestational age (RR 0.49, 95% CI 0.25–0.93), 

serious illness (RR 0.30, 95% CI 0.14–0.67), lower 

respiratory tract conditions at six months follow-up (RR 

0.37, 95% CI 0.15–0.89), lack of exclusive breastmilk feeding 

at hospital discharge (RR 0.41, 95% CI 0.25–0.68), and 

maternal dissatisfaction with care (RR 0.41, 95% CI 

0 . 2 2 – 0 . 7 5 ) .  Ad d i t i o n a l l y,  i n fa n t s  re ce i v i n g  K M C 

demonstrated greater daily weight gain by the time of 

discharge (WMD 3.6 g/day, 95% CI 0.8–6.4) [10, 11]. Civil 

Hospital Karachi is among the largest and most prominent 

tertiary care hospitals in Pakistan, but its neonatal 

intensive care units  and incubators are a lways 

overcrowded due to resource limitations. Therefore, in this 

study, all stable premature and underweight infants will be 

provided with Kangaroo Mother Care as a substitute for 

traditional care. This approach is expected to be cost-

effective and reduce neonatal mortality resulting from 

preterm birth complications. The present study evaluates 

the impact of Kangaroo Mother Care (KMC) on early 

neonatal mortality among preterm and low-birth-weight 

M E T H O D S

This cross-sectional descriptive study was carried out in 

the Gynecology and Obstetrics Unit at Dr. Ruth K.M. Pfau 

Civil Hospital, Karachi, over six months from July 2021 to 

January 2022.  Ethical approval was obtained from the 

research evaluation unit CPSP (Ref. No. CPSP/REU/OBG-

2018-183-8765). Data collection involved enrolling eligible 

patients who were willing to participate in the study and 

were kept as inpatients. No additional intervention was 

introduced for research purposes, and all enrolled 

neonates received standard care as per hospital protocols.  

The number of participants was estimated using OpenEpi 

version 3.01 software. The calculation was based on the 

formula for estimating a single population proportion: 
2 2n=Z x p x (1-p) / d  Where n is the required sample size, Z is 

the standard normal deviate corresponding to the desired 

con�dence interval (1.96 for 95% con�dence interval), p is 

the estimated proportion of the population with the 

characteristics of interest (36% reduction in early neonatal 

mortality), and d is the margin of error (6.5%). Substituting 

these values yielded a sample size of 210 participants [12, 

13]. Participants were selected using a non-probability 

consecutive sampling approach. Every eligible infant born 

within the study period was included in the sample. This 

study included premature and low birth weight infants 

delivered before 37 completed weeks of pregnancy or with 

a birthweight ranging between 1.5 to 2.5 kg, respectively, 

who demonstrated functional sucking ability or could 

breastfeed using a small cup. Parents consenting to 

participation were included in the study. Babies requiring 

transfer to the neonatal intensive care unit, those whose 

parents did not consent, and those who were lost to follow-

up in the initial seven days after birth were excluded from 

the research. Kangaroo Mother Care (KMC) was de�ned as a 

care approach that aims to prevent complications such as 

hypothermia, infections, and prolonged hospitalizations in 

premature and underweight neonates. It involves three 

m a i n  co m p o n e n t s  w h i c h  i n c l u d e  co n t i n u o u s  o r 

intermittent direct skin bonding linking the newborn with 

the caregiver, support for exclusive breastmilk feeding for 

the newborn, and early discharge from the hospital to home 

once the baby is clinically stable. KMC can be commenced 

immediately after birth, and once the neonate is stable and 

no longer requires conventional care, and is advised to be 

continued until the newborn reaches 40 weeks of adjusted 

gestational age or attains a weight of 2.5 kilograms. Based 

on pre-de�ned criteria, the effects of KMC were classi�ed 
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infants in a tertiary care hospital in Karachi, Sindh. 

This study aimed to contribute valuable insights to 

enhance neonatal outcomes in this at-risk population by 

assessing the e�cacy of the Kangaroo Mother Care 

approach.



as positive or negative. Improved breastfeeding, enhanced 

parent–infant bonding, physiological stability (stable 

temperature, heart rate, and respiration), and reduction in 

early neonatal mortality were counted as a positive effect 

whereas, excessive crying, skin irritation, di�culty in 

handling the neonate, or any deterioration in physiological 

parameters was counted as a negative effect. A self-

constructed structured questionnaire was designed and 

used for data collection and included demographic 

information, clinical characteristics, KMC implementation, 

and neonatal outcomes. Infant and maternal details such 

as age, gender, birth weight, gestational age, and maternal 

parity, and KMC-related information such as duration of 

direct skin contact, compliance to the KMC protocol, 

breastfeeding practices, and any complications observed, 

and outcome measures including early neonatal mortality 

(within 7 days), weight gain at discharge, feeding ability, and 

any positive or negative effects observed during KMC were 

included in the questionnaire. The questionnaire was 

tested on a small sample to ensure it was clear and reliable 

and the data were subsequently collected by trained staff 

in order to maintain consistency and accuracy. This 

structured questionnaire was constructed speci�cally for 

this study following a review of relevant research on 

Kangaroo Mother Care and its impact on newborn 

outcomes in order to include all the relevant information 

that was required. Although formal assessment of 

reliability and validity, was not done, but the pre-testing and 

supervision of data collection by trained staff ensured that 

the questionnaire provided reliable and accurate data 

collection. 11 items were included in the questionnaire, 

covering demographic information, KMC implementation, 

and neonatal outcomes. Binary scale was used to score 

each item (Yes=1, No=0). Zero was taken as the lowest 

possible result was, and 11 was the highest possible result, 

with higher scores indicating more positive neonatal 

outcomes and better adherence to the KMC protocols. 

Pertinent literature on KMC and neonatal outcomes was 

reviewed and used as  a  guide in  designing the 

questionnaire. A standardized 2-day training session was 

conducted by UNICEF to ensure that healthcare providers, 

parents and family members fully understand and followed 

the Kangaroo Mother Care (KMC) technique correctly. The 

principal investigator underwent a 2-day training session 

conducted by UNICEF to become a certi�ed master trainer 

and then subsequently this training was trickled down to 

the rest of the healthcare staff involved in patient care and 

in this study. A practical demonstration of the KMC 

technique was given to the parents and carers by trained 

staff. Detailed explanations, hands-on demonstrations, 

and practical guidelines for the correct technique were 

included in these trainings. During the inpatient period, the 

parents were supervised by the staff, to ensure the proper 

technique was followed, and to ensure consistency across 

all participants. Moreover, in order to ensure ongoing 

adherence to the KMC protocols and to maintain 

consistency across all participants, regular follow-up 

sessions were scheduled. Neonatal mortality is de�ned as 

the death of a live born infant, within the �rst 28 days of life. 

It can be further divided into early or late, which occurs 

within the �rst seven days of life, or between days 7 and 28 

respectively. Prematurity is de�ned as birth before 37 

completed weeks of gestation, whereas those who weigh 

under 2.5 kilograms (2500 grams) at birth are considered to 

have low birth weight. Early neonatal mortality (death 

within the �rst 7 days of life) was the primary outcome 

variable used to assess the effectiveness of the 

intervention. Secondary outcome variables included ability 

to feed, hospital stay period, and discharge weight gain. 

Parents and family members were educated on the three 

key elements of KMC which included skin-to-skin bonding, 

breastmilk feeding exclusively, and shortened hospital 

stay. Proper KMC techniques were demonstrated to all 

participants, and data was recorded through the self-

c o n s t r u c te d  s t r u c t u r e d  q u e s t i o n n a i r e.  P a t i e n t 

con�dentiality was maintained and contact details were 

kept con�dential, and follow-up was scheduled either 

virtually via telephone or face-to face through an 

outpatient visit within the �rst week of life. Data were 

analyzed using SPSS version 21.0, with standard deviation 

and mean calculated for quantitative variables such as 

length of pregnancy, duration of hospital stay, and newborn 

birthweight, and frequencies and percentages for 

categorical variables such as gender and effects of KMC. 

Strati�cation was used to account for effect modi�ers 

including gestational age, time spent in hospital, birth 

weight, and gender, and the Chi-square or Fisher exact test 

was applied post-strati�cation. A p-value of 0.05 or lower 

was interpreted as suggestive of statistical signi�cance, 

and results with p ≤ 0.05, denoting statistical signi�cance, 

are marked with an asterisk (*) in tables and �gures.
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In this study, 210 participants were included to establish 

the impacts of Kangaroo Mother Care in the reduction of 

early neonatal death rate among premature and 

underweight babies. The demographics of the neonates 

and mothers were the maternal age, gestational age, 

length of stay and birth weight where the means of the 

variables, standard deviations, con�dence limits and 

ranges have been documented (Table 1). 
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The results were analyzed as follows: the age (mean ± 

standard deviation) of the mothers was 26.99 ± 4.3 years, 

with a con�dence interval (C.I.) of 26.40 to 27.57 years. The 

gestational age (mean ± standard deviation) was 34.8 ± 3.6 

weeks, with a C.I. of 34.31 to 35.28 weeks. The mean ± SD 

duration of hospital stays was 7.3 ± 1.9 days, with a C.I. of 

7.04 to 7.55 days. The mean ± SD birth weight was 2.24 ± 

0.37 kg, with a C.I. of 2.18 to 2.29 kg. Among the newborns, 

57.6% (n = 121) were male and 42.4% (n = 89) were female 

(Figure 1). 
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Table 1: Descriptive Statistics (N=210)

Variables Mean SD 95% CI Min Max Range

Age of mother (years)

Gestational Age (weeks)

Duration of Hospital
Stay (weeks)

26.40 – 27.57

34.31 – 35.28

7.04 – 7.55

26.99

34.8

7.3

4.3

3.6

1.9

18

30

1

40

36

15

22

6

14

Birth Weight (kg) 2.18 – 2.292.21 0.37 1.55 2.40 0.85

Figure 1: Distribution of Newborns by (N=210)

Regarding outcomes, 71.4% of infants showed a positive 

effect of Kangaroo Mother Care, while 28.6% exhibited no 

improvement (Figure 2).

Figure 2: Distribution of Outcomes Following Kangaroo Mother 
Care (KMC) (N=210)

Kangaroo-mother care was determined to be successful in 

lowering early neonatal deaths in 60 (28.6%) participants, 

based on the structured 11-item questionnaire, where 

positive outcomes were recorded for infants showing 

improved breastfeeding, stable temperature, weight gain, 

and survival at 7 days. Each item was scored as Yes = 1 or No 

= 0, and infants with positive scores on the relevant 

outcome measures were considered to have bene�ted 

from KMC. Strati�cation of factors such as the mother's 

age, gestational age, baby's gender, duration of hospital 

stays, and birth weight was performed to assess the 

statistical differences in relation to kangaroo-mother care. 

Chi-square or Fisher's exact tests were applied to assess 

the linkage between categorical variables and the effect of 

Kangaroo Mother Care, with statistically signi�cant results 

indicated (Table 2).

Table 2: Strati�cation for Variables with Effects (N=210)

Variables Category Positive n (%) Negative n (%) p-value

18–30

>30

30-33

>33

Male 

Female

1-6

>6

1.5-2.0

>2.0

121 (57.6%)

29 (13.8%)

33 (15.7%)

117 (55.7%)

93 (44.3%)

57 (27.1%)

109 (51.9%)

41 (19.5%)

83 (39.5%)

67 (31.9%)

47 (22.4%)

13 (6.2%)

19 (9.0%)

41 (19.5%)

28 (13.3%)

32 (15.2%)

22 (10.5%)

38 (18.1%)

24 (11.4%)

36 (17.1%)

Age of Mother
(years)

Gestational Age
(weeks)

Gender of Baby

Duration
of Hospital Stay

Birth Weight (kg)

0.703

0.143

0.042*

0.0001*

0.045*

*p ≤ 0.05, statistically signi�cant

Our study had a mean maternal age of (26.99 4.3) years 

comparable to the previous studies with mean ages 

ranging between 25 28 years, whereas our results indicated 

a 60 percent decrease in neonatal mortality with the use of 

Kangaroo Mother Care (KMC) as compared to a 40 percent 

decrease in the past studies, which could have been 

because of differences in the implementation strategies, 

t h e  p a t i e n t  c h a r a c t e r i s t i c s  o r  t h e  h e a l t h c a r e 

infrastructure [16]. In the same manner, a study that was 

carried out in COVID-19-positive mothers indicated that 

there was a considerable decrease in neonatal deaths, 

hypothermia, and severe infections, which further 

validated the effectiveness of KMC [17]. Maternal age 

(P=0.703) and gestational age (P=0.143) in our analysis had 

no signi�cant relationship with the outcomes of the 

neonatal. The statistically signi�cant relations were 

however found in birth weight (P=0.045), gender (P=0.042) 

and hospital stay duration (P=0.0001). The difference in the 

resources available in healthcare, the availability of 

equipment, and quality of prenatal and postnatal care can 

be the reason behind the observed variation in the studies. 

The results of this tertiary care facility in Karachi also 

indicate the issues that can be typical of resource-

constrained institutions. KMC has a wide range of 

physiological and psychological advantages, such as better 

thermoregulation, increased cardiorespiratory stability, 

D I S C U S S I O N S



increased weight gain, reduced risk of infections, and 

increased maternal-infant bonding [18-20]. These results 

support KMC as an inexpensive, effective, and family-

based intervention to premature and low birth weight 

babies. Multiple studies have also demonstrated that the 

constant contact with the skin will decrease levels of 

cortisol, normalize heart rates, and lead to better 

neurodevelopmental patterns in preterm infants [21]. The 

limitations of the current study are that pre-intervention 

values of neonatal parameters are not available and that 

confounding factors like maternal comorbid conditions, 

socioeconomic, and pregnancy related complications 

were not controlled and could have affected the outcomes. 

These areas should be covered in future studies in order to 

eliminate the independent effects of KMC.

C O N C L U S I O N S

The �ndings suggest that Kangaroo Mother Care was 
successful in lowering early neonatal fatalities. The impact 
of Kangaroo Mother Care in reducing early newborn 
mortality needs to be further evaluated and con�rmed 
through comprehensive prospective cohort studies and 
randomized trials.
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