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Abstract
AIM: To determine the effect of kangaroo mother care (KMC) on perfusion index, heart rate, and oxygen saturation in premature infants who were 
discharged early and admitted to the neonatal intensive care unit (NICU) in the following days.
METHODS: This study has a randomized controlled experimental design and uses a pretest–posttest control group model. This study included 
infants between December 2019 and December 2020 who were discharged early and subsequently admitted to the NICU. Experimental (n = 38) 
and control (n = 38) groups were assigned using the simple randomization technique at the NICU of a private university hospital in Istanbul, Türkiye. 
Heart rate, perfusion index, and oxygen saturation levels of the experimental group in which KMC was applied and the control group in which KMC 
was not applied were compared. Measurements of these parameters were made at 15-minute intervals for 45 minutes (0–1, 15, 30, 45 minutes). 
Data were collected via the Mother and Infant Introductory Information Form, Kangaroo Mother Care Preparation Checklist, Kangaroo Mother 
Care Physiological Parameter Monitoring Form, and Noninvaziv Pulse Co-Oximetry. Statistics of these data were performed with the independent 
sample t-test, Pearson’s Chi-square, Fisher’s exact test.
RESULTS: In the experimental and control groups, infants’ gestational age (31.11 ± 3.25 and 31.61 ± 3.04, respectively; p = .491) and weight 
(1778.29 ± 436.93 and 1953.29 ± 345.74, respectively; p = .057) were similar, and the differences were statistically insignificant. Before KMC, there 
was no difference between the heart rate, oxygen saturation, and perfusion index values of the experimental and control groups (p > .05). From 
the first 15 minutes after the application of KMC to 45 minutes post-KMC, there was a significant decrease in (p = 0.001) and stabilization of heart 
rate and oxygen saturation in the experimental group compared with the control group. The heart rates in the experimental group at 15th, 30th, 
and 45th minutes during KMC were lower than in the control group (147.63 ± 11.04; 142.47 ± 11.94; 136.82 ± 13.22 and 153.13 ± 8.73; 154.50 ± 
7.27; 154.84 ± 7.05, respectively). Also, their oxygen saturation during KMC was higher than in the control group (96.68 ± 2.08; 97.24 ± 2.18; 97.87 
± 1.66 and 94.79 ± 1.27; 94.66 ± 1.45; 94.39 ± 1.38, respectively). This significant difference between KMC on heart rate and oxygen saturation 
in the experimental group compared to the control group continued for 45 minutes after KMC. The perfusion index was significantly higher at 30 
minutes and 45 minutes during KMC. However, although it continued after KMC, this change in perfusion index was not statistically significant.
CONCLUSION:  Kangaroo mother care helps to regulate the heart rate, oxygen saturation, and perfusion index of premature infants who were 
discharged early and admitted to the NICU in the following days.
Keywords:Heart rate, infant care, kangaroo mother care, oxygen saturation, perfusion index, premature

Introduction

A newborn’s experiences in the womb come to an end, and he/
she must adapt to a new environment. This situation is described 
as a trauma that needs help (Verklan, 2009). Especially for pre-
mature babies or those early discharged, their adaptation to life 
outside the womb is more difficult because their development 
is not completed. They need care that can help these babies 
adapt to their new environment (Sivanandan & Sankar, 2023; 
Verklan, 2009). One of the most important of these aids is kan-
garoo mother care (KMC), which provides baby–parent coop-
eration. Nowadays, KMC is seen as one of the interventions 

that initiates and strengthens the parent–infant relationship, 
thereby making the baby feel comfortable and safe, without 
helping its physiological and psychological health (Karimi et al., 
2023; Verklan, 2009).

Kangaroo care is a simple care that aims to protect the health 
and well-being of premature babies, where skin-to-skin contact 
is achieved by placing the premature baby in an upright position, 
face-down between the parent’s breasts, wearing only a diaper 
and a cap. The World Health Organization (WHO) defines KMC 
as “premature infant care in which skin-to-skin contact with the 
mother/parent is provided for a period of time” (World Health 
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Organization, 2015). Kangaroo mother care has been shown 
to reduce deaths and infectious diseases in low birth weight or 
premature infants and increase early discharge in low- or mid-
dle-income countries where access to modern technology and 
resources is insufficient (Conde Agudelo & Diaz Rossello, 2016). 
This care has recently gained increasing attention and importance 
in the care of premature infants in hospitals worldwide (Conde 
Agudelo & Diaz Rossello, 2016; Cristóbal Cañadas et al., 2022).

Türkiye is one of the countries that recommends KMC in the care 
of premature infants; however, very few mothers practice or are 
aware of KMC (Tezel & Aydın, 2021). Health technology equip-
ment is not widely available in low- and middle-income coun-
tries, where 99% of all neonatal deaths occur, and effective and 
low-cost alternative methods of neonatal care are needed. In 
high-income countries, KMC is less commonly practiced because 
premature babies have a higher chance of survival. However, in 
these countries, KMC is a recommended care to protect and 
maintain baby health as it strengthens the relationship between 
mother and baby and encourages breastfeeding (Boundy et al., 
2016; Cho et al., 2016; World Health Organization, 2015).

In terms of physiological benefits, in clinically stable preterm 
infants, compared with standard care (e.g., incubator, radiant 
heater, or crib), KMC has been shown to stabilize physiological 
parameters such as heart rate, respiratory rate, oxygen satura-
tion, and body temperature (Kommers et al., 2017; Lorenz et al., 
2018). Although studies suggest that KMC helps cardiorespira-
tory stabilization, reduces oxygen demand, and supports the 
peripheral perfusion index, these studies alone are not suf-
ficient (Cho et al., 2016; Cristóbal Cañadas et al., 2022; Forde 
et al., 2020; Piasek et al., 2014).

Kangaroo mother care reported that researches to strengthen 
its relationship with physiological parameters should continue 
(Cho et al., 2016; Conde Agudelo & Diaz Rossello, 2016; Cristóbal 
Cañadas et  al., 2022; Mazumder et  al., 2017). A meta-analysis 
(Boundy et al., 2016) showed the positive effect of KMC in babies 
with different gestational ages (preterm, <37 weeks, very pre-
term, <34 weeks, full-term, ≥35–37 weeks, 1–4 months post-
partum, etc.). Babies with different gestational ages states that 
more data are needed. A critical review article reports that stud-
ies on KMC are of moderate quality and that high-quality studies 
are needed to assess its effect (Salehian & Karimi, 2022). Babies 
in most of these studies were not discharged early after birth. 
However, it is known that in the COVID-19 pandemic, premature 
babies are discharged early before they have adequately adapted 
to the external environment. It has been observed that some of 
these babies who were discharged early were readmitted to the 
NICU because they did not show the expected development. The 
effect of KMC on the deteriorated physiological parameters of 
babies who experience these conditions after birth is unknown.

This study aimed to determine the effect of KMC on the per-
fusion index, heart rate, and oxygen saturation of premature 
infants who were discharged early and admitted to the NICU in 
the following days. 

Research Hypotheses
1.	 KMC has no effect on perfusion index, heart rate, or oxygen 

saturation in premature infants who were discharged early 
and admitted to the NICU.

2.	 The heart rate of premature infants who were discharged 
early and admitted to the NICU is positively affected by 
KMC.

3.	 KMC for premature infants who were discharged early and 
admitted to the NICU increases oxygen saturation.

4.	 KMC for premature infants who were discharged early and 
admitted to the NICU positively affects and increases the 
perfusion index.

Methods

Study Design
This study has a randomized controlled experimental design 
that uses a pretest–posttest control group model. Consolidated 
Standards of Reporting Trials (CONSORT) guidelines were fol-
lowed throughout the study protocol. The research process is 
shown with the CONSORT flow diagram (Figure 1).

Sample
Unfortunately, the determinant of the sample size was the 
COVID-19 pandemic. All newborns were discharged early due 
to the COVID-19 pandemic. Thus, the number of premature 
infants hospitalized in the NICU between December 2019 and 
December 2020, when the data were collected, was 114 infants. 
Since 28 of these babies did not meet the sampling criteria, the 
study was completed with 76 premature babies. These babies 
were discharged within 24 hours after birth due to their good 
general health. However, after discharge (48 hours or more), 
they were readmitted to intensive care because their physiolog-
ical parameters deteriorated or their expected weight gain rate 
was not sufficient (mean postnatal age: 23.01 ± 25.38). 

For the sample size, we considered Cohen’s effect size (d) value 
(George & Mallery, 2010), which is the acceptable limit in the 
field of health sciences: the sample size ≥80% in this study. 
The sample size was calculated by a t-test in the G*Power 3.1.7 
program (Faul et al., 2007). Seventy-six premature infants (38 
experimental, 38 control group) constituted the study sample, 
which had a 94% power analysis (1−β), moderate effect size of 
0.53, a noncentrally of 3.2, and a significance level of p < .005. 
According to the post-hoc power analysis, the effect size was 
0.53 (moderate), with 94% power analysis (1−β), noncentrality 
(deviation from the center): 3.2, and a significance value of p 
< .005, indicating that the sample size was sufficient (in sam-
ples that are difficult to access). The graph below shows the 
G* power analysis input and output parameter graphs for the 
experimental and control groups (Figure 2).

Setting
The study was conducted on premature infants receiving incu-
bator care in the NICU of a private university hospital in İstanbul, 
Türkiye. There are 15 nurses (one of whom is the charge nurse), 
one neonatologist, three assistant doctors, five auxiliary staff 
members, and one secretary working in the NICU. The research 
nurse in this study also worked in the NICU where the study was 
conducted.

The NICU has a bed capacity of 10–15 and contains 20 incu-
bators with monitors, six mechanical ventilators, nine vital 
monitoring devices, one isolation, one milk and formula prepa-
ration, one medication preparation, and one lactation station. 
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There is a special section in the breastfeeding room, reserved 
for KMC, with a fully equipped incubator and monitor. The KMC 
room has a chair, an incubator, and a monitor which have non-
invasive spectrophotometric pulse co-oximetry (NIS-pulse 
co-oximeter).

Kangaroo mother care is a doctor’s order for babies hospitalized 
in the NICU and is applied routinely. Typically, doctors recom-
mend KMC for all babies twice a day. It was only applied once a 
day (01:00–03:00 p.m.) during the COVID-19 pandemic period.

All mothers and their babies are taken into the room one by one. 
Here, the physiological parameters of all babies are monitored 
and recorded during, before, and after KMC. In this study, the 
same NIS-pulse co-oximeter was used for both the experimen-
tal and control group interventions.

In the literature, it is recommended that KMC should be post-
poned until the first week after birth for premature infants with 
a gestational age of 28–30 weeks and until the second week 
of life for infants with a gestational age of 25–27 weeks. Also, 

KMC is not recommended for babies who cannot maintain 
their body temperature (Bauer et al., 1998). In this study, there 
were seven babies under gestational age 30 weeks (experimen-
tal n = 7, control n = 7), and the doctor’s recommendations for 
KMC were taken into account for them. In this study, prema-
ture babies with a gestational age between 30 and 37 weeks 
and those below 30 weeks of gestation were considered, incor-
porating both the literature (Bauer et al., 1998) and neonatolo-
gist recommendations. This suggestion from the doctor was in 
accordance with the literature.

Baby inclusion criteria: Babies should be admitted to the NICU 
after early discharge. Their gestational age should be between 
24 and 37 weeks, it is declared appropriate to perform KMC by 
the NICU’ doctor. 

Baby exclusion criteria: Congenital anomaly, hemodynamic 
instability, hydrocephalus, encephalopathy, genetic malforma-
tions, chromosomal syndromes, requiring respiratory support, 
apnea, and bradycardia, a skin disorder causing loss of body 

Figure 1.
CONSORT Flow Diagram.
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heat, arterial or intravenous catheter blocking KMC, corticoste-
roids, and sedation treatment.

Mother inclusion criteria: Mother’s consent for research, and 
experimental group mothers’ compliance with the dressing 
rules for KMC, mothers with premature infants who were born 
at the facility and admitted to the NICU for care were eligible to 
participate in the present study. 

Mother exclusion criteria: Being under 18 years old, having 
undergone a cesarean section, being mentally or spiritually 
unhealthy, with skin diseases.

Randomization
Each group was coded as A (experimental group) and B (control 
group) to ensure blinding in the evaluation of the groups. The 
study was blinded to both those who evaluated the results and 
those who measured the data.

A simple randomization technique was used to unbiasedly 
assign the experimental and control groups to the study. The lot-
tery method was performed by the researcher nurse. According 
to the first lottery draw, the research started with the control 
group. Each infant meeting the inclusion criteria was assigned 
to the experimental group and the control group, respectively 
(expe​rimen​t–con​trol–​exper​iment​).

Admitting two babies on the same day to the NICU was rare due 
to the COVID-19 pandemic. Generally, baby admission to the 
NICU was once a week. In case of two babies, the babies were 
assigned to the group by lottery.

During the research period, 17 mothers declined to wear hospital 
shirts due to religious reasons and requested to be in the control 
group. When the first mother who wanted to be in the control 
group was encountered, it was the turn of the experimental 
group. However, this mother was assigned to the control group. 
In this situation, the same number of babies were consecutively 
assigned to the experimental group. This occurred only twice 
during the data collection period, and sequential assignment 
continued. Thus, infants were assigned to both groups in the 
same way.

Random Block Scheme
Although the homogeneity of the groups was tried to be pre-
served in the study with sampling criteria and unbiased assign-
ment, the similarity and effects of the variables cannot be 
guaranteed. In this case, the random block order was important.

Since the COVID-19 pandemic limited mothers’ stay in the 
NICU, the block design could only be applied to the control 
group. Because it stated that clinical leave would not interfere 
with the clinical care needs of babies. After collecting the data 
on the control group babies, the researcher performed KMC on 
these babies upon the doctor’s request within two hours and 
recorded the physiological parameters. In the study, mothers 
who did not want to wear hospital shirts participated in a ran-
dom block order for KMC with their own clothes. The random-
ized block order under these conditions is called “incomplete 
random block order.” It is stated that this blocking can be used 
in conditions where randomized block order is not always possi-
ble, as in our study (Karaagaoglu, 2013). Under these conditions, 
the effect of KMC was similar in both the experimental and the 
control groups where the random block was applied, and the 
difference was statistically insignificant. The significance values 
for the 0th, 15th, 30th, and 45th minutes regarding perfusion 
index, peak heart rate, and oxygen saturation in the experimen-
tal and control groups in a random block scheme are as follows: 
(equal variences assumed, p = .328, p = .058, p = 0132 for 0th 
minutes, p = .094, p = .091, p = .292 for 15th minutes, p = .064, 
p = .108, p = .060 for 30th minutes, p = .066, p = .202, p = .245 for 
45th minutes). The experimental and control groups are homo-
geneous and have similar results during KMC.

Procedures
During the study, KMC was applied to each premature infant 
in the NICU once a day for 45 minutes, especially due to the 
COVID-19 pandemic period. A systematic review and other 
recent papers have estimated that times between 30 and 120 
minutes were advantageous for the method (Nyqvist et  al., 
2010).

In this study, the baby and his/her mother were prepared for 
KMC by the researcher nurse. To ensure impartiality in the 
study, the recording of the perfusion index, heart rate, and oxy-
gen saturation data were performed and recorded by a NICU 

Figure 2.
The G* Power Analysis Input and Output Parameter Graphs of the Experimental and Control Groups.



Florence Nightingale J Nurs 2024; 32(3): 221-231

225

nurse other than the researcher. These data were recorded on 
the KMC Physiologic Parameter Monitoring Form, which was 
already used by the NICU, and were then shared with the neo-
natologist. All measurements were repeated at least twice. If 
the numerical values were different, they were measured again, 
and the two matching numerical values were recorded. Copies 
of the results were given to the researcher.

No mother was admitted to the KMC room immediately after 
birth. They were the mothers of babies who had already been 
discharged. The time it took for these babies to be readmitted 
to the NICU was at least two days (n = 2), and they were not 
delivered by cesarean section.

Only one mother from either the experimental and control group 
was allowed into the KMC room per day. These mothers did not 
share the KMC room with another mother for any reason.

Data Collection Tools
In this study, three forms and the Masimo Rainbow noninvasive 
pulse Co-oximetry were used to collect data.

Mother and Baby Identification Information Form (MIIF) includes 
the mother’s age, social security, smoking and alcohol history 
and history, gender, birth, birth cycle positive ventilation status, 
and the baby’s postnatal activity, pulse, grimace, appearance, 
and respiration (APGAR) score, gestational age, and weight. This 
form was prepared from patient files and literature information 
(Cristóbal Cañadas et al., 2022; Kommers et al., 2017; Lee et al., 
2022; Pados & Hess, 2020).

The Kangaroo Mother Care Preparation Checklist (KMCPC) is a 
list of mother and baby’s preparation for KMC. The form includes 
information such as clothing, hygiene, position, duration, and 
temperature protection for mother and baby, and was developed 
in accordance with the literature (Cristóbal Cañadas et al., 2022; 
Kommers et al., 2017; Lee et al., 2022; Pados & Hess, 2020).

Kangaroo-Mother Care-Physiological Parameter Monitoring 
Form (KMC-PPMF) is a form in which information about the 
baby’s perfusion index, heart rate, and premature oxygen 
saturation is recorded during, before, and after the KMC. The 
KMC-PPMF is a form prepared and used by the Research and 
Application Hospital Quality Unit, and the Cronbach α value of 
the form is 0.777 (good level).

Noninvasive pulse co-oximetry has been used in all intensive 
care units in recent years. Noninvasive pulse co-oximetry have 
a spectrophotometric sensor that may be an adhesive single 
use for continuous monitoring or a reusable finger clip sensor 
for spot-check assessments. It has been reported that non-
invasive hemoglobin (Hb) monitoring with pulse co-oximetry 
may be useful for the early detection of Hb changes in new-
borns. Noninvasive pulse co-oximetry is a noninvasive monitor-
ing device featuring pulse oximetry with the option to measure 
multiple additional parameters, such as perfusion index, heart 
rate, oxygen saturation, total hemoglobin, and respiration rate 
(Jamal & Jhon, 2020; Nicholas et al., 2015).

Data Collection
Examined physiological parameters of both groups were mea-
sured before and after KMC and traditional mother’s bosom 
(TBM). This measurement was made at 15-minute intervals for 
45 minutes (0th,15th, 30th, and 45th minutes). Physiological 
parameters before and after KMC and TMB represent incubator 
conditions.

No mother was admitted to the KMC room immediately after 
birth. They were the mothers of babies who had already been 
discharged. The time it took for these babies to be readmitted 
to the NICU was at least 2 days (n = 2).

Mother–Infant Preparation and KMC: The KMC is a separate 
section with an incubator inside the breastfeeding room in the 
NICU. The space was kept at a temperature of 24°C and 26°C, 
was private, and had no air circulation, with little noise and light. 
The room contained a clean hospital shirt for mothers to wear 
when they removed their top clothes and a seat where they 
could sit comfortably with their infants. To minimize fluctua-
tions in KMC biorhythms, measurements were recorded at the 
same time every 24 hours for both the experimental and control 
groups (between 01:00 and 03:00 p.m.).

All mothers were instructed to take a bath before coming to the 
hospital and not to wear perfume, body cream, accessories, or 
makeup.

Experimental Group
The purpose of the study was explained to the mothers of 
the experimental group infants selected for the study by the 
researcher nurse. Written informed consent was obtained, and 
KMC was explained and demonstrated to the mothers. An illus-
trated NICU brochure was given to them for review. The easiest 
part of this research was that the vast majority of mothers were 
knowledgeable about KMC, because it was already practiced in 
the NICU. The mothers only requested additional details about 
information related to wearing jewelry, perfume, or lotion, and 
they were happy to be given that information.

On the day of KMC, the experimental group mother was taken 
to the KMC room, her upper garment was removed, and a clean 
front-opening hospital shirt was put on. The hands, abdomen, 
and breasts of the mothers were cleaned with 0.4% chlorhexi-
dine, and the mothers were seated in the KMC chair. All infants 
were fed and had their diapers changed 1 hour before being 
handed over to their mothers. The mothers were made to warm 
their hands by rubbing them before holding the infant in their 
hands.

Just before the infant was given to the mother, a hat was placed 
on the infant, and his/her clothes were removed. The infant 
was placed in an upright position (approximately 60°) between 
the mother’s two breasts. To enable the infant to breathe, his/
her head was positioned to the right or left with ear touching 
the mother’s chest, arms and legs were flexed, and hip was 
abducted. The mother supported the infant’s neck and back 
with one hand and the hips with the other. The infant’s back was 
covered with a cotton blanket. An incubator monitor electrode 
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was attached to the right wrist of the infant to evaluate heart 
rate, oxygen saturation, and perfusion index.

The Control Group
The control group received only TMB. In the control group, 
unlike the experimental group, the mother’s clothes were not 
removed. The hands of the mothers were cleaned with 0.4% 
chlorhexidine, and the mothers were seated in the KMC chair. 
The same chair was used for the experimental and control 
groups.

A hospital shirt was placed over the mother’s own clothes for 
hygiene purposes only. The baby was not naked, was given 
to his mother wrapped in a blanket. This care was referred to 
as traditional mother’s bosom. The purpose of the study was 
explained to the mothers of the control group infants selected 
for the study by the researcher nurse. Written informed consent 
was obtained, and TMB was explained and demonstrated to the 
mothers. The infant spent 45 minutes in TMB without skin-to-
skin contact. There were no restrictions placed on the position 
of the mother holding the infant, and she could hold the infant 
upright, horizontally, and to the right or left. In both groups, all 
mothers were permitted to sing lullabies or talk to their infants 
if they chose to do so.

Statistical Analysis
To examine the distribution of the data, skewness and kurto-
sis values were examined with the Shapi​ro–Wi​lk–Ko​lmogo​rov–S​
mirno​v test (p > .005). According to the Kolmogorov–Smirnov 
test, the data were normally or nearly normally distributed 
between −2 and +2 (p > .005). While Pearson correlation coef-
ficient (r) (George & Mallery, 2010) was used to analyze the 
relationships between normal data, frequency and percent-
age (n and %), mean and SD (mean ± SD), chi-square test (χ2), 
Fisher exact test, and independent sample t-test were used for 
the analysis of qualitative and quantitative variable data. The 
Statistical Package for Social Sciences, version 22.0 software 
(IBM Corp.; Armonk, NY, USA) was used. The p-values lower 
than .05 were considered statistically significant.

The data on the physiological parameters (perfusion index, heart 
rate, and oxygen saturation) of experimental and control group 
babies were in vivo measurements. The deviations of these 
data from the arithmetic mean were shown as mean and SD. 
Statistics of these data were performed with the independent 
sample t-test. Pearson’s chi-square test was used to determine 
the relationship between categorical data, such as mode of deliv-
ery, status of receiving positive pressure ventilation, and reason 
for NICU admission. Since the expected values related to mode 
of delivery and gender were low, the Fisher’s exact test was used.

Ethical Considerations
The study was approved by the Scientific Clinical Research 
Ethics Committee of the Bezmialem University where the 
study was conducted (Approval no: 18.12.2019-24/18, Date: 
December 18, 2019). Written institutional permission was 
obtained from the research and practice hospital and the NICU 
of the university. The present study is registered and posted on 
the ClinicalTrials.gov public website (ClinicalTrials.gov Identifier: 
NTC06380231).

Written informed consent was obtained from all participating 
mothers regarding the purpose of the study. Since KMC was an 
intervention in the NICU, this care was provided to the mothers 
in the control group during the daytime and on a deferred basis. 
Thus, the clinical care of premature infants was not hindered by 
the research.

Results

In this study, the results of KMC applied to the experimental 
group and TMB applied to the control group were compared.

General Characteristics
Table 1 shows a comparison of the characteristics of mothers 
and infants. In this study, almost all infants had social security 
(97.4%). In experimental and control groups, the vast majority 
of mothers (97.4% and 97.4%, respectively) had no smoking/
alcohol history. The mean ± SD values age of the mothers of the 
experimental and control group infants was similar, and the dif-
ference was statistically insignificant (mean ± SD 30.34 ± 6.23 
and 30.47 ± 4.84, respectively; p = −.103).

In both the experimental and control groups, the infants’ gender 
(female 50% and 50%, male 47.4% and 52.6%, respectively; p 
= .500), mode of delivery (cesarean section 84.2% and 86.8%, 
respectively; p = .500), mean APGAR score (8.55 ± 1.30 and 
9 ± 1.01, respectively; p = .100), gestational age (31.11 ± 3.25 
and 31.61 ± 3.04, respectively; p = .491), and weight (1778.29 
± 436.93 and 1953.29 ± 345.74, respectively; p = .057) were 
similar, and the differences were statistically insignificant. 
Experimental and control group infants were admitted to the 
NICU for reasons such as feeding problems (26.3% and 26.3%, 
respectively), low birth weight (50.0% and 44.7%, respectively), 
and cardiopulmonary problems (23.6% and 28.9%, respec-
tively). There was no significant difference between the groups. 
As a result, according to the data in Table 1, the experimental 
and control groups were similarly distributed (p > .005).

Physiological Parameters Before, During, and After KMC 
and TMB
Tables 2, 3, and 4 show the heart rate, oxygen saturation, and 
perfusion index values of the experimental and control groups 
before, during, and after KMC and TMB. Before KMC and TMB, 
heart rate (152.82 ± 13.84; 150.42 ± 11,30: p = .412, 147.63 ± 
13.69; 144.18 ± 14.27: p = .286, 147.92 ± 13.04; 144.84 ± 12.10: 
p = .290, 146.89 ± 15.65; 142.42 ± 11.07: p = .155, respectively) 
(Table 2), oxygen saturation (94.71 ± 2.11; 95.03 ± 2.24: p = 
.530, 94.87 ± 2.09; 94.95 ± 1.83: p = .862, 94.74 ± 2.43; 95.03 
± 1.97: p = .571, 94.89 ± 1.67; 95.61 ± 1.96: p = .094, respec-
tively) (Table 3), and perfusion index (0.84 ± 0.25; 0.98 ± 0.34: 
p = .061, 0.84 ± 0.27; 0.90 ± 0.26: p = .276, 0.84 ± 0.23; 0.91 ± 
0.30: p = .261, 0.83 ± 0.24; 0.88 ± 0.22: p = .435, respectively) 
(Table 4) of the experimental and control group infants in the 
incubator did not show a significant difference.

A significant difference was found in the heart rate and oxygen 
saturation mean ± SD values between the experimental group 
and the control group (p ≤ .019) at 15, 30, and 45 minutes dur-
ing and after KMC and TMB. Accordingly, the heart rates mean 
± SD in the experimental group at 15th, 30th, and 45th minutes 
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during KMC were lower than in the control group during TMB 
(147.63 ± 11.04; 142.47 ± 11.94; 136.82 ± 13.22 and 153.13 ± 
8.73; 154.50 ± 7.27; 154.84 ± 7.05, respectively the experimen-
tal group and control group) (Table 2), and their oxygen satura-
tion mean ± SD in the experimental group at 15th, 30th, and 
45th minutes during KMC was higher than in the control group 
during TMB (96.68 ± 2.08; 97.24 ± 2.18; 97.87 ± 1.66 and 94.79 
± 1.27; 94.66 ± 1.45; 94.39 ± 1.38, respectively the experimen-
tal group and control group) (Table 3).

There was a significant difference between the perfusion index 
of the experimental group during KMC and the control group 
during TMB only at the 45th minute (1.11 ± 0.31; 0.91 ± 0.26: p 
= .004) (Table 4).

The mean ± SD values of heart rate and oxygen saturation 
of the experimental and control groups were compared after 

KMC and TBM, at the 0–1th, 15th, 30th, and 45th minutes 
(heart rate, 148.53 ± 11.75, 147.76 ± 12.80, 143.71 ± 12.61, 
140.08 ± 12.21, respectively the experimental group; 154.47 
± 8.87, 153.74 ± 9.32, 152.58 ± 7.98, 147.05 ± 11.01, respec-
tively the control group, Table 2) (oxygen saturation, 97.58 ± 
1.68, 97.08 ± 1.73, 96.79 ± 2.12, 96.45 ± 2.42, respectively the 
experimental group; 93.53 ± 1.75; 94.45 ± 1.88; 93.92 ± 1.71; 
93.18 ± 1.79, respectively the control group) (Table 3). The 
mean ± SD values of heart rate were lower in the experimen-
tal group than in the control group (Table 2). The mean ± SD 
values of oxygen saturation were higher in the experimental 
group than in the control group (Table 3). These differences 
regarding heart rate and oxygen saturation after KMC and 
TBM were statistically significant (p < .05). However, no sig-
nificant difference was found between the experimental and 
control groups in terms of perfusion index, at 0–1th,15th, 30th, 
and 45th minutes (p > .05) (Table 4).

Table 1.
General Characteristics of Mothers and Infants (n = 76)

​

Experimental Group 
(KMC)

(n = 38)

Control Group 
(TMB)

(n = 38)
Total

(n = 76) Test p

Maternal age
Mean ± SD (minimum–maximum)

30.34 ± 6.23
(22–43)

30.47 ± 4.84
(21–45)

30.41 ± 5.54
(21–45)

−0.103§ .918

Social security, n (%) ​ ​ ​ ​ ​

  Yes 37 (97.4) 37 (97.4) 74 (97.4) – ​

  No 1 (2.6) 1 (2.6) 2 (5.2) – ​

Maternal history of smoking and alcohol, n (%) ​ ​ ​ ​ ​

  Yes 1 (2.6) 1 (2.6) 2 (5.2) – ​

  No 37 (97.4) 37 (97.4) 74 (97.4) – ​

Infant gender, n (%) ​ ​ ​ 0.053‡ .500

  Girl 19 (50) 18 (47.4) 37 (48.7) ​ ​

  Boy 19 (50) 20 (52.6) 39 (51.3) ​ ​

Delivery ​ ​ ​ 0.106‡ ​

  Vaginal route 6 (15.8) 5 (13.2) 11 (14.5) ​ .500

  Cesarean section 32 (84.2) 33 (86.8) 65 (85.5) ​ ​

During birth positive pressure ventilation to infant n (%) ​ ​ ​ 0.592† .304

  Yes 12 (31.6) 9 (23.7) 21 (27.6) – ​

  No 26 (68.4) 29 (76.3) 55 (72.4) – ​

Postpartum APGAR score
Mean ± SD (min–max)

8.55 ± 1.30
(5–10)

9 ± 1.01
(6–10)

8.78 ± 1.18
(5–10)

−1.666§ .100

Gestational age of infant (weeks)
Mean ± SD (min–max)

31.11 ± 3.25
(25–37)

31.61 ± 3.04
(24–37)

31.36 ± 3.14
(24–37)

−0.692§ .491

Weight (g)
Mean ± SD (min–max)

1778.29 ± 436.93
(930–3015)

1953.29 ± 345.74
(1140–2640)

1865.79 ± 401.14
(930–3015)

−1.936§ .057

NICU diagnosis ​ ​ ​ 4.595† .101

  Nutritional problems n (%) 10 (26.3) 10 (26.3) ​ ​ ​

  Low birth weight n (%) 19 (50.0) 17 (44.7) ​ ​ ​

  Cardiopulmonary problems, etc. 9 (23.6) 11 (28.9) ​ ​ ​

​§t-test: Independent sample t test. †Pearson Chi-Square. ‡Fisher’s Exact test. 
Note: KMC, Kangaroo-Mother Care; TMB, Traditional Mother’s Bosom; SD, Standart Deviation; APGAR, Activity, Pulse, Grimace, Appearance, Respira-
tion; NICU, Neonatal İntensive Care Unit. 
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Discussion

The heart rate, oxygen saturation, and perfusion index of pre-
mature babies in the NICU are compared with the literature and 

discussed below. The homogeneity of the characteristics of the 
experimental and control groups in this study shows that one 
of the important conditions for randomization of the sample 
is met.

Table 3.
Comparison of Oxygen Saturation of Premature Infants in Experimental and Control Groups

Physiological Parameters Experimental (KMC) (n = 38) Control (TMB) (n = 38) Total (n = 76) t-test p

O2 saturation (%) (reference: 90–100)

Before KMC-TMB Mean ± SD (min–max) Mean ± SD (min–max) Mean ± SD (min–max) ​ ​

0–1th minute 94.71 ± 2.11 (90–98) 95.03 ± 2.24 (90–99) 94.87 ± 2.17 (90–99) −0.630 .530

15th minute 94.87 ± 2.09 (90–99) 94.95 ± 1.83 (90–98) 94.91 ± 1.95 (90–99) −0.175 .862

30th minute 94.74 ± 2.43 (91–99) 95.03 ± 1.97 (91–99) 94.88 ± 2.20 (91–99) −0.569 .571

45th minute 94.89 ± 1.67 (90–98) 95.61 ± 1.96 (92–99) 95.25 ± 1.84 (90–99) −1.696 .094

During KMC-TMB ​ ​ ​ ​ ​

0–1th minute 95.11 ± 2.55 (90–100) 94.58 ± 1.63 (90–98) 94.84 ± 2.14 (90–100) 1.069 .289

15th minute 96.68 ± 2.08 (93–100) 94.79 ± 1.27 (92–98) 95.74 ± 1.96 (92–100) 4.78 .001

30th minute 97.24 ± 2.18 (91–100) 94.66 ± 1.45 (92–99) 95.95 ± 2.25 (91–100) 6.051 .001

45th minute 97.87 ± 1.66 (93–100) 94.39 ± 1.38 (91–97) 96.13 ± 2.31 (91–100) 9.891 .001

After KMC-TMB ​ ​ ​ ​ ​

0–1th minute 97.58 ± 1.68 (93–100) 93.53 ± 1.75 (90–96) 95.55 ± 2.66 (90–100) 10.275 .001

15th minute 97.08 ± 1.73 (93–100) 94.45 ± 1.88 (91–99) 95.76 ± 2.23 (91–100) 6.241 .001

30th minute 96.79 ± 2.12 (92–100) 93.92 ± 1.71 (91–97) 95.36 ± 2.39 (91–100) 6.485 .001

45th minute 96.45 ± 2.42 (91–100) 93.18 ± 1.79 (90–97) 94.82 ± 2.68 (90–100) 6.664 .001

Note: KMC = Kangaroo Mother Care; TMB = Traditional Mother’s Bosom; t-test = independent sample t-test.

Table 2.
Comparison of Heart Rate of Premature Infants in Experimental and Control Groups

Physiological Parameters Experimental (KMC) (n = 38) Control (TMB) (n = 38) Total (n = 76) t-Test p

Heart rate (beats/min) 
(reference: 100–80)

​ ​ ​ ​ ​

Before KMC-TMB Mean ± SD (min–max) Mean ± SD (min–max) Mean ± SD (min–max) ​ ​

0–1th minute 152.82 ± 13.84 (120–172) 150.42 ± 11.30 (130–181) 151.62 ± 12.61 (120– 181) 0.826 .412

15th minute 147.63 ± 13.69 (115–173) 144.18 ± 14.27 (120– 175) 145.91 ± 14.00 (115–175) 1.074 .286

30th minute 147.92 ± 13.04 (118–178) 144.84 ± 12.10 (114–166) 146.38 ± 12.59 (114–178) 1.066 .290

45th minute 146.89 ± 15.65 (105–170) 142.42 ± 11.07 (110–163) 144.66 ± 13.65 (105–170) 1.438 .155

During KMC-TMB ​ ​ ​ ​ ​

0–1th minute 154.66 ± 12.50 (125–181) 149.95 ± 9.35 (135–172) 152.30 ± 11.22 (125–181) 1.859 .067

15th minute 147.63 ± 11.04 (122–165) 153.13 ± 8.73 (136–171) 150.38 ± 10.27 (122–171) −2.407 .019

30th minute 142.47 ± 11.94 (123–175) 154.50 ± 7.27 (140–170) 148.49 ± 11.53 (123–175) −5.301 .001

45th minute 136.82 ± 13.22 (110–169) 154.84 ± 7.05 (138–166) 145.83 ± 13.90 (100–169) −7.412 .001

After KMC-TMB ​ ​ ​ ​ ​

0–1th minute 148.53 ± 11.75 (129–180) 154.47 ± 8.87 (134–170) 151.50 ± 10.77 (129–180) −2.488 .015

15th minute 147.76 ± 12.80 (126–179) 153.74 ± 9.32 (139–178) 150.75 ± 11.52 (126–179) −2.324 .023

30th minute 143.71 ± 12.61 (120–181) 152.58 ± 7.98 (130– 165) 148.14 ± 11.39 (120–181) −3.662 .001

45th minute 140.08 ± 12.21 (115–161) 147.05 ± 11.01 (120–172) 143.57 ± 12.07 (115–172) −2.614 .011

Note: KMC = Kangaroo Mother Care; TMB = Traditional Mother’s Bosom; t-test = independent sample t-test.
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Heart Rate
Kristoffersen et  al. (2016) compared incubator with KMC 
in premature babies and suggested that KMC increased the 
cardiorespiratory stability of infants. Harrison et  al. (2019) 
have suggested that KMC stimulates parasympathetic activ-
ity in premature infants, preserves the infant’s energy, and 
regulates the heart rate. In strong evidence-based other 
research (Cristóbal Cañadas et  al., 2022; Ludington-Hoe, 
2011; Takahashi et  al., 2011), it has been reported that KMC 
reduces the stress hormone in premature infants and helps to 
regulate the heart rate as it relaxes the infant. According to a 
systematic review and meta-analysis, KMC fosters a positive 
relationship between mother and baby and creates a comfort-
able, safe environment, which positively supports baby health 
(Karimi et al., 2024). According to the common opinion of all 
these studies, it can be said that KMC relaxes the baby and 
reduces the heart rate. In this study, it can be said that KMC 
reduces the heart rate from the 15th minute onwards because 
it relaxes babies, and that it helps to reduce the heart rate 
for 45th minutes after KMC. In addition to these study find-
ings, it has been suggested that the oxygen saturation level 
may have positive effects on the heart rate of premature 
babies (Cristóbal Cañadas et al., 2022a; Ludington-Hoe, 2011; 
Takahashi et al., 2011).

Oxygen Saturation
In this study, oxygen saturation increased from the 15th min-
ute of the interventions and this remained effective for 45th 
minutes after KMC. It was shown that premature infants 
experienced less desaturation with stable or elevated oxygen 

saturation during KMC (Campbell-Yeo et al., 2015; Kristoffersen 
et  al., 2016). In another study, Mitchell et  al. (2013) reported 
that infants who received KMC experienced fewer bradycardia 
events (p = .048) and less oxygen desaturation (p = .017) when 
taken to the incubator. Oxygen saturation dropped from 95.3% 
to 94.3% during KMC (p = .04). These authors report that KMC 
is more effective than incubator care on the cardiorespiratory 
stability of premature infants. In a randomized study by Legault 
and Goulet (1993), it was reported that heart rate was similar 
in the KMC and TMB groups, but oxygen saturation was signifi-
cantly lower in the TMB group.

In a quasi-experimental design, after kangaroo care, the respi-
ration rate significantly (F = 5.701, p = .020) differed between 
experimental and control group (Cho et al., 2016). Other stud-
ies attribute the positive correlation between KMC and oxygen 
saturation to the stabilization of the infant’s body tempera-
ture by the mother’s body temperature (F = 47.320, p < .001), 
which reduces physiological stress, movement, and energy (Cho 
et al., 2016; Lee et al., 2022). In an evidence-based review study 
(Ludington-Hoe, 2011), it was reported that the position of the 
infant during KMC reduces the pressure of the internal organs 
on the diaphragm and helps the infant breathe, thus support-
ing lung function. Although the KMC duration and frequency of 
studies in literature are different from the present study, the 
results are similar. The KMC applied for 45th minutes may also 
be beneficial in regulating respiration and heart rate in prema-
ture infants who are admitted to the NICU for various reasons. 
The relaxing and calming effects of KMC compared with TMB 
may have contributed to these findings.

Table 4.
Comparison of Perfusion Index of Premature Infants in Experimental and Control Groups

Physiological Parameters Experimental (KMC) (n = 38) Control (TMB) (n = 38) Total (n = 76) t-test p

Perfusion index (Reference: 0.2–20%)

Mean ± SD (min–max) Mean ± SD (min–max) Mean ± SD ​ ​

Before KMC -TMB ​ ​ ​ ​ ​

0–1th minute 0.84 ± 0.25 (0.29–1.40) 0.98 ± 0.34 (0.54–2) 0.91 ± 0.31 (0.29–2) −1.902 .061

15th minute 0.84 ± 0.27 (0.33–1.50) 0.90 ± 0.26 (0.61–1.80) 0.87 ± 0.26 (0.33–1.80) −1.098 .276

30th minute 0.84 ± 0.23 (0.42–1.30) 0.91 ± 0.30 (0.54–2) 0.87 ± 0.26 (0.42–2) −1.133 .261

45th minute 0.83 ± 0.24 (0.34–1.50) 0.88 ± 0.22 (0.54–1.60) 0.86 ± 0.23 (0.34–1.60) −0.786 .435

During KMC-TMB ​ ​ ​ ​ ​

0–1th minute 0.92 ± 0.31 (0.35–2) 0.89 ± 0.24 (0.56–1.50) 0.90 ± 0.28 (0.35–2) 0.494 .623

15th minute 0.94 ± 0.27 (0.46–1.50) 0.89 ± 0.18 (0.62–1.40) 0.92 ± 0.23 (0.46–1.50) 0.904 .369

30th minute 1.03 ± 0.30 (0.51–1.60) 0.90 ± 0.25 (0.64–1.58) 0.96 ± 0.28 (0.51–1.60) 1.909 .060

45th minute 1.11 ± 0.31 (0.63–1.90) 0.91 ± 0.26 (0.54–1.70) 1.01 ± 0.30 (0.54–1.90) 2.948 .004

After KMC-TMB ​ ​ ​ ​ ​

0–1th minute 1.01 ± 0.27 (0.63–1.60) 0.95 ± 0.31 (0.53–1.80) 0.98 ± 0.29 (0.53–1.80) 0.949 .346

15th minute 0.97 ± 0.26 (0.56–1.40) 0.91 ± 0.29 (0.54–1.64) 0.94 ± 0.27 (0.54–1.64) 0.963 .338

30th minute 0.91 ± 0.25 (0.44–1.51) 0.89 ± 0.24 (0.56–1.56) 0.90 ± 0.24 (0.44–1.56) 0.387 .700

45th minute 0.93 ± 0.23 (0.51–1.44) 0.90 ± 0.30 (0.54–1.89) 0.92 ± 0.27 (0.51–1.89) 0.564 .575

Note: KMC = Kangaroo Mother Care; TMB = Traditional Mother’s Bosom; t-test = independent sample t-test.
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Perfusion Index
According to the literature, normal or high oxygenation in trans-
cutaneous tissue indicates good tissue oxygenation (Lima & 
Bakker, 2005; Tremper & Shoemaker, 1981). It is well known that 
term infants have better developed antioxidant defense mech-
anisms against oxidative stress caused by oxygen use compared 
with preterm infants and have better defenses against oxidative 
stress that may be caused by oxygen therapy (Saugstad et al., 
2021). In neonates, salivary chromogranin A (s-CgA) is elevated 
upon exposure to stress, whereas the perfusion index (PI) is 
associated with hemodynamics and peripheral perfusion (Endo 
et al., 2021). Endo et al. (2021) showed in their study that the 
perfusion index of preterm babies increased significantly during 
KMC (p = .01). It can be said that the perfusion index increased 
in the KMC group of this study, although not as much as heart 
rate and oxygen saturation. The increase in oxygen saturation 
of premature babies due to KMC may also have increased the 
perfusion index. This may be due to the soothing effect of KMC 
on the baby. However, some studies have not found a signifi-
cant correlation between KMC and oxygen saturation and tis-
sue perfusion (Cristóbal Cañadas et al., 2022; Lee et al., 2022). It 
has been reported that the debate on the duration, onset time, 
and frequency of KMC for significant results on physiological 
parameters continues (Campbell-Yeo et al., 2015; Chou, 2011; 
Harrison et  al., 2019; Ludington-Hoe, 2011). In this study, the 
fact that the perfusion index showed significance only at 45th 
minutes in the experimental group compared with the control 
group draws attention to the importance of the duration of 
KMC as it relates to tissue perfusion.

Finally, results show that the hypotheses of the study (2, 3, 4) 
are true.

Study Limitations
A strength of this study is that it provides strong evidence of 
the effects of KMC. The most important limitation of the study 
is that it was conducted during the COVID-19 pandemic, which 
made it difficult to hospitalize premature infants in the NICU 
and resulted in a smaller sample size than expected. Although 
this situation prevented the achievement of an effect size 
greater than or stronger than 0.8, according to Cohen (George 
& Mallery, 2010), the acceptable effect size in health sciences 
is ≥80%. Although KMC was a routine care intervention in the 
NICU where the research was conducted, the NICU’s restric-
tions on the entries and exits of mothers due to the pandemic 
were another difficulty encountered during the research. The 
mothers of infants who accepted KMC had to wait in the hos-
pital. Due to the pandemic, it was not possible to show mothers 
a place to stay within the hospital. Immediately after the study, 
the mothers of the infants in the control group wanted to give 
their infants KMC. It was very difficult for these control group 
mothers to return home and return the next day to the hospi-
tal, which is located in the megacity of Istanbul. Especially for 
the control group parents, the rearrangement of KMC was a 
stressor for the parents during the pandemic period. This led to 
KMC being maintained for only one day. This limited our ability 
to assess the reproducibility of the data.

The most important challenge encountered in the study was 
that some mothers gave up wearing a hospital shirt for KMC 

by removing their clothes in the hospital due to their religious 
reasons. The babies of these mothers were assigned to the 
control group, which occasionally resulted in consecutive 
babies being assigned to the control group. In this situation, 
the same number of babies were consecutively assigned 
to the experimental group. Thus, infants were assigned to 
both groups in the same way. However, this prevented the 
simple randomization technique from being fully maintained 
in assigning babies to the experimental and control groups. 
Unfortunately, since the time period in which the study was 
conducted limited the number of babies, these mothers could 
not be excluded. The effect of this situation on the results is 
unknown. In fact, these mothers were simply taking off their 
clothes and were reluctant to put on an apron. They were not 
against KMC for their babies. It was a show of respect for 
the control groups. According to KMC according to the exist-
ing conditions for the layout of the block of research. They 
just took off their warm clothes. In this way, incomplete ran-
dom blocks could be included. The results must be evaluated 
under these conditions.

Conclusion and Recommendations

Kangaroo mother care showed that although it was applied 
for a short time, it could have a positive effect on heart rate, 
oxygen saturation, and perfusion index. It can be said that 
the effect of KMC begins and continues faster, especially for 
the heart rate and oxygen saturation. These findings from the 
infant population in the research provide support for the wide-
spread implementation of KMC as the standard of care for 
newborns. This result may be encouraging for the use of KMC 
in intensive care units. It may become easier for nurses to man-
age the heart rate, oxygen saturation, and perfusion index of 
premature babies in the NICU. In the future, determining the 
effect of KMC on premature babies who are born prematurely 
and discharged early is important from the perspective of this 
profitability.
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