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Abstract

Introduction: Kangaroo mother care (KMC) or skin-to-skin contact help to
prevent hypothermia, promote breastfeeding and baby-mother attachment.
It’s an effective technique management of low-birth-weight (LBW) newborns.
The objective of this study was to investigate the efficacy of KMC for LBW
newborns admitted to the university health center of Cocody in Abidjan, Cote
d’Ivoire. Population and Methods: This was a retrospective study focusing on
a cohort of low birth weight newborns admitted in KMC unit during the pe-
riod from September 2019 to July 2021 (23 months). We don’t include new-
borns whose records were incomplete or whose length of stay in kangaroo care
had been less than 72 hours. We collected sociodemographic, maternal, ob-
stetric, neonatal characteristics and KMC data (age/weight at inclusion, ther-
moregulation, feeding, growth evolution and complications). Results: We in-
cluded 137 newborns with a mean gestational age of 31 SA. Mean birth weight
was 1401 g. The majority of mothers worked in the informal sector (45%). The
average length of stay in conventional care was 17 days. At inclusion in KMC,
the mean weight was 1376 g (minimum 900 g). The most common complica-
tions were anemia (16.2%), weight loss (9.5%) and infection (2.9%). Only 13%
of newborns received exclusive breast milk. The average daily weight gain was
25 g. Average discharge weight was 1570 g. The hypothermia rate was 17%. We
notified 2 deaths (1.5%). Factors influencing regular weight gain of 25 g/day
were mother’s marital status and length of stay in conventional care. Conclu-
sion: In developing countries such as Cote d’Ivoire, KMC is a good alternative
to conventional care.

Keywords

Neonatal Mortality, Low Birth Weight, Kangaroo Care, Cote d’Ivoire

DOI: 10.4236/0jped.2025.151001

Jan. 3, 2025 1

Open Journal of Pediatrics


https://www.scirp.org/journal/ojped
https://doi.org/10.4236/ojped.2025.151001
http://www.scirp.org
https://www.scirp.org/
https://doi.org/10.4236/ojped.2025.151001
http://creativecommons.org/licenses/by/4.0/

K. K. Cyprien et al.

1. Introduction

The fight against neonatal mortality is a public health priority. Significant re-
sources are mobilized through a variety of strategies and actions for a significant
improvement in the survival of the newborn. According to WHO data, 5 million
children died worldwide in 2021 including 2.3 million newborns [1]. Sub-Saharan
Africa accounts for 47% of these newborn deaths [1]. The main causes of death
are infections (28%), prematurity and/or low birth weight (25%) and asphyxia
(24%) [2]. Cote d’Ivoire, located in this region of Africa, is one of the countries
with the highest neonatal mortality rate [3]. The leading cause of death in this
country is attributed to LBW [4]. In order to achieve the United Nations (UN) 3rd
Sustainable Development Goal (SDG), the country must implement strategies to
improve the survival of LBW.

Among the problems linked to this survival, we have hypothermia and feeding,
which can be solved by KMC. This involves promoting skin-to-skin contact by
placing the newborn on the mother’s chest, to avoid hypothermia [5], promote
breastfeeding [6] [7] and strengthening the mother-child relationship [8] [9]. It is
in this context that the kangaroo unit at the CHU of Cocody began its activities in
September 2019. The present study should provide data and information on the
characteristics of LBW for which the method could be safely provided. The aim of
this work was to evaluate the results obtained in this unit. The general objective
was to study KMC practice at CHU of Cocody. The specific objectives were to
evaluate the efficacy of SKs in terms of growth, thermoregulation, complications
and survival of LBW.

2. Population and Methods
2.1. Place of Study

This study took place in the kangaroo care unit of the pediatric ward at the uni-
versity health center of Cocody in Abidjan (CHU), a level 3 hospital.

2.2. Type, Population and Duration of Study

This was a retrospective study with descriptive and analytical aims of a cohort of
newborns with LBW admitted in the kangaroo unit from September 2019 to July
2021 (23 months). We did not include newborns with incomplete medical records

or whose length of stay in kangaroo care had been less than 72 hours.

2.3. How the Kangaroo Unit Works

The unit consists of a room with three beds with all the ameities. Two seats are
used for mothers’ training. Newborns are admitted after a period of hospitaliza-
tion with their mother 24 hours a day. A pre-inclusion interview is held with the
parents. Breast milk is the preferred food. It is expressed and used raw. Weights
are recorded daily, and temperatures are taken every 3 hours. Mothers provide

most of the care under the supervision of a nurse. Kangaroo care is discontinued
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when the newborn reaches 2000 grams or can no longer tolerate the kangaroo
position. Kangaroo care continues at home, with weekly follow-ups when the
child is autonomous and has achieved a satisfactory weight gain (15 g/d for 3

days).

2.4. Data Collection and Analysis

Data were collected from the hospital medical record, with the inclusion and kan-
garoo follow-up. We studied the following parameters: maternal sociodemo-
graphic data (age, marital status, professional activities, level of education), preg-
nancy data (number of prenatal consultations, pathologies during pregnancy, de-
livery (place, term, type of delivery), neonatal data (sex, weight, events in conven-
tional care), KMC data: at inclusion (post-conceptional age, anthropometric data,
feeding mode, weight evolution (daily weight gain, weight at discharge, body tem-
perature, complications), data at discharge (anthropometry, feeding, mortality
and length of stay in SK). Efficacy criteria were daily weight gain (15 - 30 g/kg),
absence of hypothermia, absence of hypoglycemia, percentage survival. Data were
entered and analyzed in Excel and XLSTAT. Variables were expressed as mean T
standard deviation (SD) and proportions as percentages. A p-value < 0.05 was

considered statistically significant.
3. Results

During the study period, 137 newborns were included.

3.1. Maternal Characteristics

In 21% of cases, the newborns were the result of multiple pregnancies (25/119)
which made a total of 119 mothers (see Table 1).

Table 1. Maternal socio-demographic characteristics.

Number (n =119) Percentage (%)
Maternal age (years)
Under 18 7 6
18-35 95 79
>35 years 17 14
Geographical origin
Urban 102 86
Rural 17 14
Education level
Never attended school 45 38
Primary 26 22
Superior 15 13
Professional activity
Informal sector 53 45
Housekeeper 39 33
Pupil/Student 13 11
Civil servant 8 7
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Continued
Unemployed 5 4
Marital status
Brides 24 20
Unmarried 95 80

The majority (80%) were aged between 18 and 35, and 45% of them worked in
the informal sector. They were out of school in 39% of cases, and 22% were pri-
miparous.

3.2. Pregnancy Follow-Up and Delivery
Only 37% of mothers had attended at least 4 prenatal consultations.

Table 2 summarizes the main complications observed during pregnancy.

Table 2. Complications observed during pregnancy.

Pathology Number Percentage
HTA/Pre-eclampsia/Eclampsia 18 11
Infectious malaria 13 15
Placental anomalies 4

Menace of premature delivery
Anemia
No pathology 77 65

Delivery was vaginal in 63% of cases.

3.3. Data Concerning Newborns in Conventional Care

The sex ratio was 0.5. The median gestational age (GA) was 32 weeks of amenor-
rhea with extremes of 26 and 35.4. Mean birth weight was 1371 grams, with inter-
vals between 900 and 2000 grams. Of the newborns, 64% were hypotrophic. All
had stayed in conventional care for an average of 17 days (4 to 59 days). The main
complications were infection (45%), respiratory distress (30%) and jaundice (9%).
Newborns were fed a mixed diet (77.4%), followed by breast milk (16%) and arti-
ficial milk (6.6%).

3.4. KMC Data

At KMC inclusion, the median post-conception gestational age was 34 SA and the
mean weight was 1376.8 grams. Table 3 describes the characteristics of the new-

borns.

Table 3. Characteristics of newborns admitted to the Kangaroo Unit.

Number (n = 137) %

Post-gestational age (SA)
28 - 32 12 9
32-36 113 82
>36 12 9
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Continued
Weight (grams)
<1000 2 1.5
1000 - 1500 98 71.5
>1500 37 27

The main complications were anemia (32%), weight loss (18%), infection (7%)
and ulcerative colitis (2%). The type of feeding was mixed (78%), exclusive breast
milk (14%) or artificial milk (8%). Breastfeeding and cup-feeding were the main
feeding methods (86%). The average daily weight gain was 26 gr/kg, and the me-
dian weight gain during the stay was estimated at 200 grams.

Figure 1 shows the comparative evolution of average inpatient and kangaroo

weights.
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Figure 1. Comparative trend in average weights for inpatient and kangaroo care.

More than half (56.2%) of the newborns had an average length of stay of 8 days
(extremes 3 and 23 days). At discharge, the median corrected gestational age was
35 SA. Average weight was 1577 g. We recorded two deaths, one at home and one
during readmission and lost sight of 97% of newborns.

Figure 2 shows the evolution of the average weight curve during the SMK fol-

low-up.
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Figure 2. Evolution of the average weight curve during follow-up.
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Statistically significant factors associated with weight gain were mothers’ mari-
tal status (p = 0.006) and length of stay in conventional care (p = 0.029) and are

summarized in Table 4.

Table 4. Factors associated with weight gain in SK.

Weight gain ram
i (gram) p Chi? OR
>25 (n =73) <25 (n =64)
Marital status
Married 65 89 45 70.3
. 0.006 7.56 3.43
Single 8 11 19 29.7
Length of stay in conventional care (days)
>14 40 55 24 37.5
0.029 4.76 2.14
<14 33 45 40 62.5
Gestational age (SA)
28 -32 5 7 7 11
32-36 60 82 53 83 0.46 0.71 0.6
>37 8 11 4 6
Complications in SK
Oui 24 33 39 61
0.001 2.41 0.57
Non 49 67 25 39

4. Discussion

This study enabled us to investigate the activities of the kangaroo unit at the CHU
of Cocody. Among the 137 neonates meeting the inclusion criteria, the median
gestational age in conventional care was 32 SA. This median GA has been reported
by other authors [10]-[12]. At birth, the newborns had a mean birth weight of
1371 gr, comparable to that reported by Menezes et al. [10]-[13]. All newborns
had remained in a conventional care unit until stabilization. This should be the
rule in KMC units for better safety. This implies that the unit should be located in
a conventional neonatology department [14]. The pathologies of premature in-
fants encountered in this care remain the same in sub-Saharan Africa [15] [16].
In this study, they were dominated by neonatal infection (45%). The frequency of
neonatal infections remains high, and is in itself a cause of prematurity and LBW
[17]-[19]. At inclusion in KMC, 14% of newborns were exclusively breastfed. This
rate was 46% in Colombia [20]. Exclusive breastfeeding (EBF) should be favored
and encouraged in KMC.

However, there are a number of constraints, namely insufficient milk supply in
mothers due to lack of stimulation in the first few days, insufficient weight gain
under AME and unavailability of the mother. This percentage should be improved
to enable newborns and their mothers to benefit from the advantages of this
method [9] [21]-[25]. Mothers and nursing staff should be urged to extract breast
milk early on the admission of a newborn. Anemia was the most frequent compli-
cation (16.2%) in KMC. Anemia may be the consequence of neonatal infection,
which is responsible for erythroblastopenia and hyperhemolysis due to microbial

toxins [26]. Average discharge weight was estimated at 1570 g. Higher discharge
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weights had been reported [27]-[29].

Average discharge weight is not the only criterion for discharge home. Other
criteria are taken into account, notably regular weight gain. In this series, we noted
an average daily weight gain of 26 g, as reported by other authors [29] [30]. We
noted hypothermia in 17% of cases. The frequency of hypothermia varies from
study to study [11] [12] [30]-[32]. Good thermoregulation is the key to the success
of KMC. Staff should insist on continuous skin-to-skin contact with mothers. Two
deaths were recorded (1.5%). KMC helps to reduce LBW mortality, especially
when initiated early [28].

5. Conclusion

KMC is beneficial for the survival and development of low-birth-weight babies’
birth in Cote d’Ivoire. Its introduction into our conditions of practice has shown
satisfactory results in terms of weight gain and vital status of newborns. However,
there are difficulties encountered in implementing the program effectively and

efficiently, including raising the rate of exclusive breastfeeding.
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