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Introduction: Annually, approximately 20 million low birth weight infants are born
worldwide. Prematurity and low birth weight are significantly linked to infant mortality rates.
Neonates in neonatal intensive care units are often separated from their mothers, leading to a
lack of parental involvement in care, which poses numerous risks and threats. Preventing these
risks typically requires advanced and costly technology as well as highly experienced staff.
Kangaroo mother care has been identified as an alternative method that can mitigate these
risks. This method fosters better parent-infant bonding, improves weight gain in preterm
infants, enables earlier discharge, reduces nosocomial infections, promotes exclusive
breastfeeding, lowers hospital costs, increases parental involvement in care, and supports
better infant growth and development.

Methods: This semi-experimental clinical trial examined the effects of independent
variables (kangaroo mother care and incubator care) on dependent variables (body
temperature, weight gain, exclusive breastfeeding, and physiological measures) in 130 low
birth weight infants admitted to the neonatal intensive care unit at Tehran Imam Hussein
Hospital during 2019-2020.

Results: This study observed an increase in maternal presence at the hospital. There were
no significant differences between the two groups of mothers in terms of quantitative
variables such as maternal age, number of pregnancies, and length of maternal hospital stay
post-delivery. The average duration of kangaroo mother care was 12 + 8.7 days, with a mean
and standard deviation of 17.25 # 24.81 hours. No differences were found between the two
groups in variables such as gestational age, Apgar score, and weight and height at birth, at
stability, and at discharge. However, the duration of antibiotic use, incidence of patent ductus
arteriosus, sepsis, apnea, and mortality were significantly higher in the incubator group.
Exclusive breastfeeding was more successful and initiated earlier in the kangaroo mother
care group. Effectiveness indices, including the time to reach neonatal birth weight, duration
of nil per os (NPO), and time to exclusive breastfeeding, showed no significant differences
between the groups. The study also revealed that both personnel and parents were satisfied
with kangaroo mother care.

Conclusion: This study demonstrated that kangaroo mother care reduces mortality, promotes
exclusive breastfeeding, enhances emotional bonding between parents and neonates, reduces
sepsis and patent ductus arteriosus, and shortens the duration of antibiotic use. Parental and
staff satisfaction were higher in the kangaroo mother care group compared to the incubator
care group. There were no significant differences in infant growth indices between the two
groups, aligning with findings from other studies. Given the importance of doctors' and
personnel's knowledge and experience for the successful implementation of kangaroo mother
care, the necessity of training courses is evident. This study supports the development of
guidelines for educational programs to incorporate this alternative care method in neonatal
intensive care units.

Please cite this paper as:

Khazaei S. A comparative study on the impacts of conventional care versus kangaroo mother care in the intensive care unit of Imam
Hussein hospital. Rev Clin Med. 2024;11(4): 1-7.

*Corresponding author: Soheila Khazaei,

Sub specialist of pediatric infectious disease -MPH-Medical
education Msc-Ethic Msc-Associate professor of Mashhad
medical university (Iran)-Akbar educational Hospital,

Mashhad, Iran

Email: khazaeish@mums.ac.ir
Doi: 10.22038/rcm.2024.82425.1507

This is an Open Access article distributed under the
terms of the Creative Commons Attribution License
(http://creativecommons. org/licenses/by/4.0), which
permits unrestricted use, distribution, and reproduction
in any medium, provided the original workis properly
cited.

Rev Clin Med 2024; Vol 11 (No 4)

Published by: Mashhad University of Medical Sciences (http://rcm.mums.ac.ir)


http://rcm.mums.ac.ir/
mailto:hospitalkhazaeish@mums.ac.ir
mailto:hospitalkhazaeish@mums.ac.ir
mailto:khazaeish@mums.ac.ir
https://doi.org/10.22038/rcm.2024.82425.1507
http://creativecommons/
https://rcm.mums.ac.ir/article_25383.html
https://rcm.mums.ac.ir/article_25383.html
https://rcm.mums.ac.ir/article_25383.html
https://rcm.mums.ac.ir/article_25383.html
https://rcm.mums.ac.ir/article_25383.html

Khazaei S

Introduction

Each year, approximately 20 million low birth
weight neonates are born worldwide. Prematurity
and low birth weight are significantly associated
with increased infant mortality rates [1, 2, 3]. Low
birth weight is a major public health issue
globally, with the challenges being particularly
severe in developing countries [3, 4]. Advanced
technologies such as incubators are not
universally accessible for all low birth weight
infants, often due to a lack of skilled personnel.
The incubator method frequently separates
neonates from their mothers, depriving them of
essential contact. In contrast, kangaroo mother
care (KMC) provides an alternative by promoting
skin-to-skin contact between the mother and the
neonate. KMC is an effective method for warming
neonates, encouraging exclusive breastfeeding,
protecting against infection, and enhancing
parental satisfaction [5, 8].

From 1981 to 2001, the incidence of low birth
weight in the United States increased from 6.6%
to 7.6%, with rates reported at 20% in Asia and
the Pacific, and 10% in Africa [6, 10]. The World
Health Organization reports a 10% prevalence of
underweight infants in Iran [7]. Low birth weight
infants face significant health challenges
including  respiratory  distress syndrome,
dyspnea, transient tachypnea of the newborn,
congenital pneumonia, pneumothorax,
pulmonary hemorrhage, stroke, chronic lung
disease, recurrent apnea, hypoglycemia,
hypocalcemia, anemia, and hypothermia [9, 11,
12]. Maintaining stable physiological criteria is
crucial for premature and low birth weight
neonates [15], as changes in these criteria can
indicate underlying problems that require prompt
diagnosis and stabilization [13, 14]. Less variation
in physiological measures suggests better
adaptation to the environment and greater
neonatal stability.

Excellent nursing care can prevent more than five
million neonatal deaths in developing countries.
Incubators provide a warm and humid
environment and facilitate the oxygenation of
neonates [16, 20]. However, their primary
drawback is the separation of mother and baby,
which reduces opportunities for parental
communication and disrupts the mother-infant
relationship [17, 18, 21]. Skin-to-skin contact
stabilizes physiological measures, promotes
exclusive breastfeeding, and fosters a healthy
emotional relationship between parent and child.
Incubator care in low birth weight (LBW)
neonates is associated with increased nosocomial
infections, delayed weight gain, poor parent-
neonate communication, prolonged
hospitalization, and high medical costs. Kangaroo
mother care (KMC) offers an alternative that

mitigates these risks. In KMC, parent-infant
communication and weight gain are improved,
early discharge is facilitated, hospital infections
are reduced, breastfeeding success is increased,
hospital costs are lowered, and parental
participation in care and infant development is
enhanced [24]. KMC was first proposed by
Professor Adgar in 1978 at a neonatal intensive
care unit in Colombia. By 1990, this care method
was adopted in North America for premature
infants and later for term babies [22]. The World
Health Organization has endorsed KMC as an
alternative method of neonatal care.

Training for neonatal intensive care unit staff and
parents is essential for the effective and
successful implementation of kangaroo mother
care (KMC). With a high incidence of low birth
weight pregnancies (7.2% as reported by the
Ministry of Health in Iran) and the separation of
mothers from their babies during hospitalization,
many problems arise for these neonates. We hope
this study will be beneficial for promoting KMC in
Iran and other countries, as well as in healthcare
programs. Managers can use the findings of this
research to plan and implement KMC. Educational
programs for parents of hospitalized infants are
necessary to ensure proper care. We hope this
research will help identify an effective method for
communities and  health  organizations,
addressing the challenges faced by low birth
weight infants in neonatal intensive care units.

Materials and Method

This study is a cross-sectional (descriptive-
analytic) clinical trial. The researcher
investigated the effects of independent variables
(kangaroo mother care and conventional
incubator care) on dependent variables (body
temperature, weight gain, exclusive
breastfeeding, and physiological measures). The
study population comprised low birth weight
infants admitted to the intensive care unit at
Imam Hossein Hospital in Tehran in 2019. The
study sample included 130 low birth weight
neonates hospitalized in the neonatal intensive
care unit of Imam Hossein Hospital.

Inclusion criteria for neonates were: 1. Absence of
congenital anomalies, 2. Birth weight between
1200 and 2499 grams, 3. Fifth-minute Apgar score
of six or higher, 4. No respiratory care required in
the past 12 hours, 5. No use of umbilical arterial
catheter, 6. No phototherapy in the previous 4
hours, 7. Stable body temperature, 8. Extubation
at least 8 hours prior, 9. No chest tube, and 10. No
symptoms of respiratory distress.

Inclusion criteria for mothers were: 1. Proficiency
in Persian, 2. No malignant disease or fever, 3. No
addiction or smoking, 4. No AIDS or acute
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respiratory and heart disease, 5. Biological
mothers, 6. No convulsions or seizure disorders,
and 7. Ability for self-care.

In this study, sampling was initially non-random,
with members of each group then selected
randomly through lottery. The sample size was
determined using a 95% confidence interval
(alpha = 0.5, beta = 0.2), estimating a total of 130
low birth weight neonates. Data collection
consisted of two sections: the first gathered
demographic information such as age, mother's
occupation, type of delivery, gestational age,
neonatal hospital stay, and feeding methods,
while the second focused on neonatal
physiological measures recorded before, during,
and after care, hospitalization, weight gain, and
exclusive breastfeeding.

To ensure the validity of the collected data and the
content validity of the method, information was
gathered from scientific resources, articles, and
studies of other researchers. This was then
adjusted based on the input from 10 faculty
members, two doctors, and three specialist
neonatal nurses from the neonatal intensive care
unit. Once confirmed, the questionnaire was used
for investigation. For validated pulse oximetry
devices and axillary electronic thermometers,
standard and reliable brands were utilized.

Prior to commencing care for the mother and
infant, demographic information was completed
in the first part of a questionnaire. Additionally,
detailed explanations about kangaroo mother
care were provided to the mothers involved.
Sampling was conducted between 11-12 in the
morning on all days to account for variable
physiological symptoms observed at different
times of the day.

Initially, the mother and baby were slowly eased
out of the incubator, with the neonate placed on a
mat. The mother sat on a chair, and a private
environment was created for her. Physiological
measures were recorded five minutes before and
after the baby was placed on the mother's chest,
including heart rate and arterial oxygen
saturation using a pulse oximeter device. The
axillary temperature was recorded in the back
sleeping position with an electronic thermometer
for 30 seconds. Respiratory movements of the
chest and abdomen were counted while the
newborn peacefully slept for a full minute.

Next, the mother opened her gown, sat on a chair,
and placed the naked baby on her chest. Her
partner assisted in putting on hats and socks and
positioning the neonate between the mother's
chest for breastfeeding. Physiological criteria
were monitored and recorded at 30 and 50
minutes during the care. After completing the
registration form, the baby was returned to the
mat for kangaroo mother care (maximum: 1 hour
per day). Physiological status was again recorded

five minutes later. Similar physiological criteria
were recorded during conventional care as well.
It's important to note that no painful procedures
were performed before or during either method
of care, and the room temperature was
maintained between 26-29 degrees Celsius. If any
of the following symptoms occurred -
temperature below 35.5 degrees Celsius, heart
rate below 100 or above 180 beats per minute,
apnea lasting more than 20 seconds, or arterial
blood oxygen dropping below 87 percent - infants
were excluded from kangaroo mother care.
Additionally, mothers' questions were addressed
during the care.

Limitations of this research include maternal
anxiety, which could impact neonatal
physiological criteria, uncontrollable
environmental conditions (such as sounds from
monitoring tools and the care room) that could
affect physiological criteria, and laboratory errors
that could impact culture results.

In the incubator care group, the incidence of
sepsis was 72.6%, compared to 38.2% in the
kangaroo mother care group, with a statistically
significant difference determined by the Chi-
square test (p value = 0.002). The occurrence of
patent ductus arteriosus was 19.3% in the
incubator group and 5.9% in the kangaroo mother
care group, which was also deemed statistically
significant (p value = 0.04). Apnea was observed
in 27.4% of infants in the incubator group,
whereas it was 17.6% in the kangaroo mother
care group, with a significant difference noted (p
value = 0.04).

A higher proportion of infants in this study were
discharged with complete recovery, with no
neonatal mortality reported in the kangaroo
mother care group compared to a mortality rate
of 11.3% in the incubator care group. A significant
difference in discharge status between the two
groups was observed (p = 0.02). Exclusive
breastfeeding rates were 30.6% in the incubator
group and 61.8% in the kangaroo mother care
group, with a significant difference determined
using the chi-square method (p = 0.02).
Furthermore, the duration of antibiotic
consumption was longer in the incubator care
group compared to the kangaroo mother care
group, with a significant difference noted (P value
= 0.03). The incidence of exclusive breastfeeding
was significantly lower in conventional care
compared to kangaroo mother care.

Results
In this study, it was observed a higher proportion
of the mothers who were younger (aged 27-28
years), had an educational level below high
school, and had experienced a twin delivery
[Table 1].
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Table 1: mean and sd for quantitative variables of parents

P value Kangaroo mother care care Conventional care
variables Range Mean and sd Range Mean and sd
Mother age NS 17-42 28.01( +5.56) 18-46 27.27( 6.77)
Number of pregnancy NS 1-6 1.52 (+ 1.07) 1 1.48(+0.8)
Mother admit dura}tlon after NS 1-24 Y/A%)(£3.03) 1.4 2.94(£0.5)
pregnancy at hospital(days)
Duration of mother staying at 0-24
hospital after neonate NS 8.73 ( +8.27) 1-28 6.08(+9.52)
admission in NICU(days)
Father’s age NS 22-49 32(+ 5.45) 20-55 31.33(7.07)
Duration of father staying at
hospital after hospitalization of NS 0-10 2.7 (£2.03) 1-12 4.63(+2.87)
neonate(days)

The presence of mothers in the hospital
following kangaroo mother care increased from
an average of 6 days to 8 days. Most mothers
received good pregnancy care, and there was no
significant difference between the two groups
regarding maternal diseases during pregnancy.
Additionally, more fathers participating in the
study had at least a diploma-level education, and
the average monthly income for most families

ranged from 200 to 400 dollars.

The mean duration of kangaroo mother care was
12 * 8.7 days and 17.25 * 24.81 hours, with no
significant difference in quantitative variables of
infants between the two groups, including
gestational age, Apgar scores, birth weight, length,
head circumference, stability time, and discharge
[Table 2].

Table 2: mean and sd in quantitative variables of neonates (Emam Hossein hospital, 2019)

Kangaroo mother care care

Conventional care

P value

()
Variable range
Gestational age(wk) NS 27-39
Apgar score (1th minute) NS 2-9
Apgar score(5™ minutes) NS 5-10
Birth weight(gr.) NS 1060-2300
Length(cm) NS 31-49
Head circumference(cm) NS 21-35
Weight at stability time NS 910-2250
Length at stability time NS 28-49
Head circumferences at stability NS 21-35
time
Weight at discharge NS 1550-2530
Length at discharge NS 31-49
Head circumferences at NS 26-35
discharge
Antibiotic prescription(days) .03 3-44
Kangaroo care(days) - ¥7-)

Kangaroo care (hours)

Yoo

(7Y)
Mean and sd Range Mean and sd
VAN (E Y/F) (1Y% TY/AN (£ Y/A)
Y/O( V/YE) 4-9 7.62(+1.43)
.20.04 (*/VY) 6-10 9(+1.06)
V7 8/AN 1020-2450 1668.25(+428)
(TFA/YYH)
41.97(+3.94) 27-50 42.51(%4.29)
29.62(+2.34) 26-34 30.16(+2.28)
1530.45(+349) 890-2470 1612.92(+426.64)
42.22(+4.7) 27-50 42.58(+4.30)
29.58(+2.21) 24-34 30.22(+2.37)
1755.88(+199.09) 1310-2500 1792.37(+254.25)
42.73(+3.68) 28-59 43.14(+4.41)
31.17(+1.60) 28-34 31.41(+1.48)
9.40(+8.7) 5-40 14.35(+8.71)
ANV12(% - -

YEA (VYO

However, a significant difference was observed
between the two groups in terms of antibiotic
consumption (P value = 0.03, chi-square test).

There were no significant differences in the
occurrence of surfactant administration,

hypothermia, necrotizing enterocolitis, ventricular
hemorrhage, and gastroesophageal reflux between
the two care methods. However, neonatal sepsis
increased in the incubator care group, with a
relative frequency difference that was statistically
significant [Table 3].
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Table 3: frequency of complication in two groups of study

P value Kangaroo mother care care  (7A) Incubator care(7Y)
percentile absolute percentile absolute

variant

NV 0 0 0 0
hypothermia AR YAY A4 VY /7 Yo
sepsis ey 3% VY YV/¥ VY
Apnea NS YA Yy rv Yy
IVH NS ] \ 1.6 1
NEC 0.04 o8/4 ¥ VA VY

NS=No Significant NV= No Valid

Discussion

Previous studies have highlighted indicators such
as the effectiveness of care, mortality rate, infection
rate, exclusive breastfeeding, and growth rate,
along with metabolism and thermal protection,
which were found to be superior in kangaroo
mother care [1-6]. The findings of this study
indicated that the average maternal hospital stay
was 2.94 days for incubator care and 3.03 days for
kangaroo mother care. Similar results have been
reported in studies conducted in Colombia and
North America [10, 14, 20]. Additionally, the
presence of mothers in the hospital was observed
to increase in the kangaroo mother care group.
There were no significant differences between the
two groups regarding maternal diseases during
pregnancy. A larger proportion of fathers
participating in the study had obtained a diploma
or higher education. The average monthly income
for most families fell within the range of 200 to 400
dollars. Additionally, there were no significant
differences observed between the two groups in
various indices, including gestational age (in
weeks), first-minute Apgar score, fifth-minute
Apgar score, birth weight (in grams), birth length
(in centimeters), head circumference at birth,
weight-length ratio, head circumference at stability
time, weight at discharge, discharge height, and
head circumference at discharge.

It is worth noting that in Edgar's research, these
indices showed improvement in the kangaroo
mother care group, which contrasts with our
findings [24, 18].

In this study, the use of antibiotics decreased
significantly in the kangaroo mother care group (P
value = 0.03). No significant differences were
observed between the two groups in surfactant
administration, hypothermia, necrotizing
enterocolitis, intraventricular hemorrhage, and
gastroesophageal reflux. These specific items
were not investigated in other studies, thus
making comparisons difficult. However, neonatal
sepsis increased after incubator care in our study.
There was a significant relative frequency
difference between patent ductus arteriosus and
sepsis in the two groups.

A higher proportion of infants in both groups were

discharged with complete recovery. World Health
Organization research has shown that neonates in
kangaroo mother care exhibit decreased rates of
sepsis and mortality, a finding also reported on the
organization's website. Exclusive breastfeeding
rates were higher in the kangaroo mother care
group, and neonatal ability for breastfeeding at
discharge was superior in this group. These
findings are consistent with the results of
investigations conducted by Anderson and
Champak [8, 13].

The mean weight gain, increase in mean height, and
head circumference did not show significant
differences between the two groups. Various
effectiveness indices, such as the time taken to reach
the baby's birth weight (in days), duration of non-
per oral feeding (in days), time required to start
feeding through the mouth (in days), time spent
exclusively breastfeeding (in days), and initiation of
full feeding (in days), did not exhibit significant
variations between the two groups in this study.
While evidence suggests that kangaroo mother
care may not necessarily increase survival rates,
there have been no investigations confirming an
increase in mortality rates associated with this care
method [11, 12]. Our findings align with those of
other published papers in this regard.
Temperature control was reported to be more
effective in kangaroo mother care in other studies,
with a reduced risk of hypothermia documented
[14, 22]. However, neither of our study groups
experienced hypothermia, making it impossible to
investigate differences in this aspect.

It's noteworthy that reports indicate higher
maternal stress levels with conventional methods,
while skin-to-skin maternal contact enhances
satisfaction for both mothers and neonates. In
kangaroo mother care, mothers tend to experience
increased confidence, higher self-esteem, and a
sense of satisfaction with their role, which can have
positive effects on their premature infants [14, 22].
The findings of our study similarly revealed that
mothers' satisfaction with kangaroo mother care
surpassed that with incubator care.

Therefore, to enhance neonatal care, it is
imperative to integrate the kangaroo mother care
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method into Neonatal Intensive Care Units. This
approach fosters stronger emotional bonds
between mothers and babies, maintains stability
in neonatal physiological indicators, increases
rates of exclusive breastfeeding, reduces the
incidence of infectious diseases, and lowers
mortality rates in low birth weight neonates.
However, further evidence regarding the
superiority of maternal care is warranted, and
national and local facilities must adapt guidelines
to their specific contexts to ensure successful
implementation and follow-up care of low birth
weight neonates in neonatal intensive care units.
Additionally, training programs for kangaroo
mother care teams and parents are essential for
the advancement of this caregiving approach,
both in our country and globally.

Conclusion

This study demonstrated that kangaroo mother care
significantly reduces mortality rates, promotes
exclusive breastfeeding, fosters stronger emotional
bonds between parents and neonates, decreases the
incidence of sepsis, lowers the occurrence of patent
ductus arteriosus, and reduces the duration of
antibiotic usage. Furthermore, both parents and
personnel express higher levels of satisfaction with
kangaroo mother care compared to incubator care.
There were no significant differences observed in
infant growth indices between the two groups,
aligning with findings from previous investigations.
Given the importance of proper implementation and
follow-up of kangaroo mother care for the well-
being of both mothers and neonates, it is evident
that training courses are essential to enhance the
knowledge and experience of healthcare
professionals in this area.

This study contributes to the development of
guidelines for educational programs aimed at
implementing alternative care methods in neonatal
intensive care units. It supports the conclusion that
Kangaroo Mother Care (KMC) facilitates early
breastfeeding initiation compared to conventional
care methods. Additionally, KMC enhances growth
and reduces morbidities in low birth weight infants.
It is a simple and well-received approach by
mothers, which can also be continued at home. KMC
proves to be a safe and cost-effective intervention,
effectively reducing the length of hospital stays for
preterm and/or low birth weight infants. Managed
infants exhibit improved weight gain, earlier
hospital discharge, and notably higher rates of
exclusive breastfeeding. Consequently, KMC serves
as an excellent complement to routine preterm care
in a nursery.

Ethics approval and consent to
participate: Not applicable

Consent for publication: Not applicable

Competing interests: There were no
competing interests.

Funding: Not applicable.

Authors' contributions: First and responsible
author

Acknowledgements

I would like to express my gratitude to the nurses
and mothers who collaborated in implementing
kangaroo mother care in the neonatal intensive
care unit.

References

1. Technical Working Group on Essential Newborn Care (1994 :
Trieste, Italy) & World Health Organization. Maternal and Newborn
Health / Safe Motherhood Unit. (1996). Essential newborn care : report
of a technical working group (Trieste, 25-29 April 1994). World Health
Organization. Link

2. Ashworth A. Effects of intrauterine growth retardation on
mortality and morbidity in infants and young children. Eur ] Clin
Nutr. 1998 Jan;52 Suppl 1:S34-41; discussion S41-2. PMID:
9511018.

3. Rey ES, Martinez HG. Manejo racional del nifio prematuro.
In: Universidad Nacional, Curso de Medicina Fetal, Bogota,
Universidad Nacional, 1983. Link

4. World Health Organization. Maternal Health and Safe
Motherhood Programme & Meeting of Technical Working
Group on Thermal Control of the Newborn (1992 : Geneva,
Switzerland). (1993). Thermal control of the newborn: a
practical guide. World Health Organization. Link

5. Shiau SH, Anderson GC. Randomized controlled trial of
kangaroo care with fullterm infants: effects on maternal anxiety,
breastmilk maturation, breast engorgement, and breast-feeding
status. Paper presented at the International Breastfeeding
Conference, Australia’s Breastfeeding Association, Sydney,
October 23-25, 2020. Link

6. Cattaneo A, Davanzo R, Uxa F, Tamburlini G.
Recommendations for the implementation of Kangaroo Mother
Care for low birthweight infants. International Network on
Kangaroo Mother Care. Acta Paediatr. 1998 Apr;87(4):440-5.
doi: 10.1080/08035259850157066.

7. Cattaneo A, et al. Kangaroo mother care in low-income
countries. Journal of Tropical Pediatrics, 1998, 44:279-282. Link
8. Anderson GC. Current knowledge about skin-to-skin
(kangaroo) care for preterm infants. ] Perinatol. 1991
Sep;11(3):216-26. PMID: 1919818.

9. Charpak N, Ruiz-Peldez ]G, Figueroa de Calume Z. Current
knowledge of Kangaroo Mother Intervention. Curr Opin Pediatr.
1996 Apr;8(2):108-12. doi: 10.1097/00008480-199604000-
00004. PMID: 8723803.

10. Ludington-Hoe SM, Swinth JY. Developmental aspects of
kangaroo care. ] Obstet Gynecol Neonatal Nurs. 1996
Oct;25(8):691-703. doi: 10.1111/j.1552-6909.1996.tb01483 x.
PMID: 8912220.

11. Bergman N]J, Jurisoo LA. The 'kangaroo-method' for
treating low birth weight babies in a developing country. Trop
Doct. 1994 Apr;24(2):57-60. doi:
10.1177/004947559402400205. PMID: 8009615.

12. Lincetto O, Nazir Al, Cattaneo A. Kangaroo mother care
with limited resources. ] Trop Pediatr. 2000 Oct;46(5):293-5.
doi: 10.1093/tropej/46.5.293. PMID: 11077939.

13. Charpak N, Ruiz-Pelaez ]G, Figueroa de C Z, Charpak Y.
Kangaroo mother versus traditional care for newborn infants
</=2000 grams: a randomized, controlled trial. Pediatrics. 1997
Oct;100(4):682-8. doi:  10.1542/peds.100.4.682. PMID:
9310525.

14. Cattaneo A, Davanzo R, Worku B, Surjono A, Echeverria M,
Bedri A, Haksari E, Osorno L, Gudetta B, Setyowireni D, Quintero
S, Tamburlini G. Kangaroo mother care for low birthweight

6 Rev Clin Med 2024; Vol 11 (No 4)
Published by: Mashhad University of Medical Sciences (http://rcm.mums.ac.ir)


http://rcm.mums.ac.ir/
https://iris.who.int/handle/10665/63076
https://www.ideassonline.org/pdf/br_11_37.pdf
https://iris.who.int/handle/10665/60042
https://catalogue.nla.gov.au/catalog/474314
https://fundacioncanguro.co/wp-content/uploads/2018/05/Article.pdf

Khazaei S

infants: a randomized controlled trial in different settings. Acta
Paediatr. 1998 Sep;87(9):976-85. doi:
10.1080/080352598750031653. PMID: 9764894.

15. Charpak N, et al. Kangaroo-mother programme: an
alternative way of caring for low birth weight infants? One year
mortality in a two-cohort study. Pediatrics, 1994, 94:804-810.
PMid:7970993

16. Schmidt E, Wittreich G. Care of the abnormal newborn: a
random controlled trial study of the “kangaroo method” of care
of low birth weight newborns. In: Consensus Conference on
Appropriate Technology Following Birth, Trieste, 7-11 October
1986. WHO Regional Office for Europe.

17. Hurst NM, Valentine CJ, Renfro L, Burns P, Ferlic L. Skin-to-
skin holding in the neonatal intensive care unit influences
maternal milk volume. ] Perinatol. 1997 May-Jun;17(3):213-7.
PMID: 9210077.

18. Kambarami RA, Chidede O, Kowo DT. Kangaroo care versus
incubator care in the management of well preterm infants: a
pilot study. Annals of Tropical Pediatrics, 1998, 18:81-86.
PMid:9924567

19. Acolet D, Sleath K, Whitelaw A. Oxygenation, heart rate and
temperature in very low birth weight infants during skin-to-
skin contact with their mothers. Acta Paediatrica Scandinavica,
1989, 78: 189-193. PMid:2929342

20. de Leeuw R, et al. Physiologic effects of kangaroo care in
very small preterm infants. Biology of the Neonate, 1991,
59:149-155. PMid: 2054424

21. Fischer C, et al. Cardiorespiratory stability of premature
boys and girls during kangaroo care. Early Human Development,
2020, 52:145-153. PMid:9783816

22. Affonso DD, WahlbergV, Persson B. Exploration of mothers’
reactions to the kangaroo method of prematurity care. Neonatal
Netw. 1989 Jun;7(6):43-51. PMID: 2733681.

23. Affonso D, Bosque E, Wahlberg V, Brady JP. Reconciliation
and healing for mothers through skin-to-skin contact provided
in an American tertiary level intensive care nursery. Neonatal
Netw. 1993 Apr;12(3):25-32. PMID: 8474409.

24. Legault M, Goulet C. Comparison of kangaroo and
traditional methods of removing preterm infants from
incubators. journal of Obstetric, Gynecologic, and Neonatal
Nursing, 2021, 24:501-506. PMid:7562132

Rev Clin Med 2024; Vol 11 (No 4)
Published by: Mashhad University of Medical Sciences (http://rcm.mums.ac.ir)


http://rcm.mums.ac.ir/

