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ABSTRACT

Background: Maternal skin contact has impact on physiological parameters in newborns, some studies showed positive effects
but as we live in under developing country and the data on impact of kangaroo mother care (KMC) on physiological parameters
is very limited. We hypothesized that KMC is effective in stabilizing the heart rate, respiratory rate and maintaining the oxygen
saturation and body temperature of low birth weight (LBW) newborns.

Objective: The aim of the study was to determine effects of 3 hours KMC on physiological parameters such as body
temperature, heart rate, respiratory rate and oxygen saturation in LBW neonates.

Study Design: Observational Quasi-experimental study

Study Setting: This study was conducted in Department of Neonatology, Children Hospital, PIMS, Islamabad, Pakistan from 1%
June 2022 to 1% December 2022.

Methodology: The neonates were hemodynamically stable admitted in NICU and Nursery of Children Hospital, PIMS with LBW
with the bodyweight <2 kg was enrolled in the study after taking the consents from mother or other female attendant. Data were
collected by structured questionnaire and observational checklist after taking consent from each participant. After inclusion
neonates was received KMC for 03 hours. Participants physiological parameters were monitored closely before and after KMC.
The statistical analysis was done by using SPSS version 20.

Results: Out of the 60 mother-child couples enrolled in the study. There was high frequency of neonates between 1-1.5 kgs
with 36.7%. Out of 60, 33 were baby boys and 27 were baby girls. After three hours of KMC, temperatures showed significant
increased (p<0.001). Most infants' temperatures were maintained during KMC, and no cases of hypothermia were reported.
Also, statistically significant increases in heart rate were seen throughout KMC (p<0.001), with mean increases of exhibited
bradycardia before starting KMC, but at the end of the session, all of their heart rates were normal (100-170 beats per minute)
and stable.

Practical implications Though KMC has been proven to be an efficient and feasible approach of caring for LBW infants in a
hospital setting, there is a lack of evidence on its outcomes in Pakistan. In light of this, we set out to examine the impact of 3
hours of KMC on vital signs in LBW infants, namely their core temperature, heart rate, respiratory rate, and oxygen saturation.
The ultimate goal is to collect enough evidence to advocate for the strategy's widespread adoption.

Conclusion: Better quality and more humanized care for preterm and low birth weight babies and their mothers may be

achieved by encouraging the use of the Kangaroo Mother Care approach in neonatal intensive care units in Pakistan.
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INTRODUCTION
World Health Organization (WHO) defined low birth weight (LBW)
as a condition in which body weight of an infant is less than 2500
grams. Prevalence of LBW in developing countries is 96.5%." LBW
is a major factor that contributes in mortality of newborns.? In 2019,
UNICEF and WHO published a report according to which about
20.5 million births suffered from LBW globally.® Low birth weight is
a major death factor specially in early life period and LBW
newborns in Under developed countries are at higher risk of
death.* Out of four births one baby is of low birth weight in
Pakistan.® A study was conducted in Azad Jammu and Kashmir in
2017, which concluded that underweight female was more
common than male babies and LBW is an important factor for
mortality and morbidity.® Globally, despite area or climate,
newborns having low birth weight presents with low body
temperature and that hypothermia leads to serious complications
and even death.” Approximately 74% infants faces hypothermia
after birth and in LBW neonates it is associated with several
morbidities and high mortality rate.®

The care of such babies is crucial and also a burden on the
health care system. Common method of care used in hospitals is
incubator method that is not available in all care systems while
there is another method called as Kangaroo Mother Care (KMC).
In KMC infants are placed with direct skin to skin contact with
mother chest and abdominal area in upright direction making frog
like position in which infants’ arms and hips are flexed while head
is slightly extended and turned to one side. Infants’ abdomen
should have enough space for breathing. In this position mothers
breathing will stimulates the baby.® A research conducted in Myo
Hospital Lahore showed that there is significant statistical

improvement in physiological parameters in low birthweight
neonates after KMC.'"® KMC has shown beneficial effects in term of
weight gain of LBW infants and also shortened the stay of babies
in NICU." According to a study conducted in 2017, Mortality rate of
neonates having LBW reduces after getting KMC.'? A study
conducted in PIMS Islamabad showed that KMC is effective
therapy for weight gain in low birthweight neonates.'™ Recently, a
research has showed that KMC is significantly better for weight
gain than other care options and it reduces the duration of stay in
the hospital so, it should be included in routine care for all the
neonates having low body weight.”* KMC is a cost-effective
method to decrease neonatal mortality rate. With minimum
incentives it will eliminate time strain , financial burden of patient by
reducing their hospital stay duration and patients burden on
hospital so in Pakistan KMC interventions should be tested in
hospitals. ™

Maternal skin contact has impact on physiological
parameters in newborns, some studies showed positive effects but
as we live in under developing country and the data on impact of
KMC on physiological parameters is very limited. So, the objective
of the study is to determine the effects of Kangaroo Mother Care
on physiological parameters like body temperature, heart rate,
respiratory rate and oxygen saturation of newborns having LBW.
We hypothesized that KMC is effective in stabilizing the heart rate,
respiratory rate and maintaining the oxygen saturation and body
temperature of LBW newborns. The aim of the study was to
determine the effects of 3 hours KMC on physiological parameters
such as body temperature, heart rate, respiratory rate, and oxygen
saturation in LBW neonates.
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MATERIAL AND METHODS

Study Setting and Design: This was an observational Quasi-
experimental study conducted in the Department of Neonatology,
Children Hospital, PIMS, Islamabad, Pakistan from 1st June 2022
to 1st December 2022.

Sample Size: By using WHO calculator sample size of 60 samples
were taken for study with level of significance 5%.

Inclusion and Exclusion Criteria: The neonates were
hemodynamically stable admitted in NICU and Nursery of Children
Hospital, PIMS with LBW with the bodyweight <2 kg was enrolled
in the study after taking the consents from mother or other female
attendant. However, the hemodynamically unstable neonates,
neonates on any type of respiratory support (oxygen, CPAP,
Ventilator etc.), neonates with pre- or post-surgery, neonates with
gross congenital anomalies and neonates whose parents did not
give consent were not included in the study.

Data Collection Procedure: Data were collected by structured
questionnaire and observational checklist after taking consent from
each participant. After inclusion neonates was received KMC for 03
hours. Participants physiological parameters were monitored
closely before and after KMC. Immediately before and after KMC
for 3 hours, the baby's temperature, respiration rate, heart rate,
and oxygen saturation were all measured. The digital thermometer
was used to take the temperature of the axilla in degrees Celsius.
One minute of monitoring chest motion was used to calculate the
respiration rate. A pulse-oximeter was used to measure the
subject's heart rate and oxygen saturation.

Statistical Analysis: Data was analyzed by using descriptive and
inferential statistics through SPSS version 20. Demographic data
was also analyzed in terms of frequency and percentage.
Physiological parameters analyzed in terms of mean and standard
deviation. The Independent t-test was used as a test of
significance. P-value <0.05 kept as significant. Data were
interpreted in terms of tables and graphs.

RESULTS

Out of the 60 mother-child couples enrolled in the study. There was
high frequency of neonates between 1-1.5 kgs with 36.7%. Out of
60, 33 were baby boys and 27 were baby girls as shown in Table I.
Table Il summarizes the physiological variables during the course
of the three hours. There were no infant fatalities. On all three
hours of KMC, temperatures increased, and the increase was
statistically ~ significant. Some infants experienced minor
hypothermia as the KMC session began. Most infants'
temperatures were maintained during KMC, and no cases of
hypothermia were reported. The minimum and maximum range of
temperature before and after KMC was 3 5.2-37.8 and 36.10-37.4,
heart rate 95-170 and 110-160, and oxygen saturation were
statistically significantly improved from 70 to 90 respectively.
However, the respiratory rate was also improved but not
statistically significant.

Table 1: Demographic Details of Neonates.

Groups Frequency | Valid Percent
Birth Weight in Kgs

<1 18 30.0
1-1.5 22 36.7
1.6-2 20 33.3
Gender

Male [ 30 [ 50.0
Female | 30 | 50.0
Age in days

1-7 11 18.3
8-14 11 18.3
15-21 16 26.7
22-28 21 35.0

During the study no infant displayed symptoms of respiratory
distress. Babies' breathing was rhythmic, and they often fell asleep
during KMC sessions. No cases of apnea were seen during KMC.

Figure 1-4 shows that KMC also reduced the temperature
potentially in male, heart rate and respiratory rate in female. And
no difference was found in oxygen saturation based on gender
differences. Increases in heart rate were seen throughout KMC,
with mean increases of exhibited bradycardia (heart rates of less
than 100 beats per minute) before starting KMC, but at the end of
the session, all of their heart rates were normal (100-170 beats per
minute) and stable. There was no statistically significant decrease
of the mean oxygen saturation between baby girl and boy. But
there was an overall difference of before and after KMC, oxygen
saturation levels below 90% at the beginning of the KMC session,
but all of them improved at the end of the three hours. Within 15
minutes of beginning KMC, infants on oxygen had a markedly
decreased need for oxygen.

Table 2: Comaprison of before and after KMC

Physiological Parameters Mean Std. Deviation P Value
Temperature Before 35.9 0.6
(Celsius) After 37.0 0.3 <0.001
Respiratory Rate Before 35.1 12.2 017
(per minute) After 51.9 9.4 )
Heart Rate\ Before 135.7 25.2 <0.001
(per minutes) After 142.8 16.8 )
Oxygen Before 87.1 8.5
Saturation (%) After 95.4 32 <0.001
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Figure 1: Gender Based Comparison of Temperature.
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Figure 2: Gender Based Comparison of Heart Rate
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Heart Rate (per minute)
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Figure 3: Gender Based Comparison of Respiratory Rate

Oxygen Saturation (%)

Gender
Figure 4: Gender Based Comparison of Oxygen Saturation

DISCUSSION

KMC is a straightforward and inexpensive treatment for LBW
newborns. It's beneficial for moms and babies, and it doesn't
required any unique setup (like heated bassinets or incubators) to
be put into practise.'® The natural concept has now spread around
the globe as educators, parents, and policymakers learn more
about the many physiological, psychological, and financial benefits
it offers.? The findings of our study based on the effects of 3 hours
KMC on physiological parameters such as body temperature, heart
rate, respiratory rate, and oxygen saturation in LBW neonates..
KMC treatments raise core body temperature gradually, which
should help insulate the infant from temperature swings and cold
stress. According to a study conducted by Jothi Priya J, the
average axillary temperature and heart rate were both greater in
the KMC group compared to the control group. One of the most
cost-effective strategies to safeguard infants throughout the
vulnerable newborn period, KMC accomplishes its primary aim of
"keeping baby warm."'” Kangaroo care has been shown to improve
physiological stability, as documented by Ludington-Hoe et al.
They found that throughout KMC, subjects' heart rates were steady
(mean 143.9), their respiration rates varied from 20 to 72, and they
did not have any apnea episodes. Babies' temperatures stayed at
a steady 37.1 degrees Celsius after being placed in the KMC
posture, never dipping below 36.8 degrees Celsius. During the
KMC sessions, oxygen saturation levels rose noticeably. This is
significant for premature or ill infants, especially those who need

supplemental oxygen. Babies on mechanical ventilation who are
able to tolerate transfers and changes in posture have shown
decreases in apnea and increases in oxygen saturation in previous
trials.’® ' There was an increase in core body temperature of
0.22°C, but not in heart rate and oxygen saturation of 0.60% during
skin-to-skin contact, according to a meta-analysis of many studies
involving both full-term and preterm infants with the gestational age
twenty six to thirty six week. A comparable increase in body
temperature, a little but statistically significant increase in heart
rate, and an undisputable enhancement in oxygen saturation were
discovered in our investigation. Similar research were found on all
3 days, with as little as 1 hour of kangaroo care on the first day,
making it unlikely that they were attributable to chance alone.?
Mother-infant skin-to-skin contact during the first few months of life,
along with frequent suckling for both nutrition and comfort, may
also trigger cognitive reactions that set the stage for lifelong
behavioral and physiological programming. Additionally, during
KMC, the infant is exposed to the mother's heart sounds, rhythmic
breathing, warmth, and prone positioning, which provide mild
stimulation to the baby's auditory, tactile, vestibular, and thermal
sensory systems and may have a calming effect, allowing
physiological parameters to stabilize.® 2% 2!

Several women, despite their motivation, were unable to
appropriately deliver KMC despite repeated demonstrations. This
focuses on the significance of moms and nursing staff persevering
in their pursuit of correct KMC practice. The research was carried
out in a postnatal ward and NICU environment, both of which had
highly motivated and well supervised medical staff. In a general
ward it was feasible to provide the same level of careful
supervision. As a result, the enhanced physiological metrics and
their associated therapeutic benefits was observed after KMC."® 5
This skin to skin contact suggests that newborns should be left in
the posture for at least an hour to enable them to relax and settle
into a deep slumber, which is crucial for their recovery and brain
development. Applying the kangaroo position to premature infants
for only one hour resulted in positive physiological changes,
according to research by Boju et al.?? Maintaining the kangaroo
position for as long as feasible (at least one or two hours) is
recommended by Thukral et al., taking into account the infant's
tolerance.? In a study of 22 preemies and babies with low birth
weight, Almeida et al. found that the infants' respiratory rates
decreased after thirty minutes in a cot and thirty minutes in the
kangaroo position for 3 days in a row. 2* Van Zanten et al., who
monitored thirty four preterm infants on ventilator support before,
during, and after use of KMC, found the same results. The
kangaroo and prone positions increase the volume available for
ventilation and enhance respiratory performance.? This is because
the ribs are more stable in these positions, allowing for better
synchronization between the diaphragm and stomach muscles. In
this study there was gender-based difference found in
physiological parameters. Boy showed wide range heart and
respiratory rate as compared to the baby girls and vice versa in
temperature. However, there is no difference found in oxygen
saturation. Results from this study, in which the average
respiratory rate of the newborns dropped from 46 to 42 breaths per
minute, were corroborated by a meta-analysis of 29 randomized
controlled trials involving the kangaroo position conducted by
Moore et al.?. They also noted a steady level of 95% or so for the
peripheral oxygen saturation. Olmedo et al. found similar outcomes
when they compared peripheral oxygen saturation levels in
premature neonates (10 in each of the kangaroo position and
prone position groups) over the course of three days of
treatment.?” On the other hand, Miltersteiner et al. describe an
improvement in this variable after applying the kangaroo position to
a group of 23 preterm infants; they detected an increase in
peripheral oxygen saturation after applying the posture.?® The
results showed that the kangaroo posture reduced the risk of
hypothermia by 90% compared to standard treatment.

The limitation of the study is the small sample size, but the
results in a small but statistically significant, this may reduce the
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likelihood of problems and the necessity for invasive procedures.
The KMC should be the default treatment for LBW infants at our
facility. However, sufficient resources are required to encourage
and teach mothers to do KMC and to ensure that their efforts are
being monitored to ensure success. The health and well-being of
preterm infants and their families depends on the widespread
adoption of the kangaroo mother care practice. This research set
out to evaluate the physiological benefits of the kangaroo position
on infants in critical care. KMC also maintained peripheral oxygen
saturation, axillary temperature, and heart rate stability, suggesting
that it has the potential to keep preterm and low birth weight infants
clinically stable.

CONCLUSION

The purpose of this research was to increase awareness of the
kangaroo position and its advantages in the selected neonatal
intensive care unit, with the hope that its usage would be
maintained. Breastfeeding and skin-to-skin contact, which were
promoted as a consequence of these findings, are thought to be
beneficial to the health of mothers and dads and their babies and
ultimately form the basis of a crucial part of the emotional
relationship: the mother-baby connection. In this research all
physiological parameters were significantly improved after 3 hours
of KMC except respiratory rate. The large sample size will more
clear the theory. Better quality and more humanized care for
preterm and low birth weight babies and their mothers may be
achieved by encouraging the use of the Kangaroo Mother Care
approach in neonatal intensive care unit in Pakistan.
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