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Abstract
Background: Kangaroo care helps reduce pain in newborns, especially those associated with a
variety of procedures that are part of routine medical and nursing care for premature infants. Aim:
This study aimed to evaluate the effect of kangaroo care on pain response in premature infants
during blood sampling. Research design: A quasi-experimental study design was used to achieve
the aim of this study. Setting: This study was conducted in a neonatal intensive care unit. Sample:
The study included a purposive sample of premature infants, which were divided randomly into two
groups (45 in each group).Tool: one tool was used; 1st part; Characteristics of premature infants
and 2nd part; Premature Infant Pain Profile (PIPP). Results: Studied premature infants' total score
of pain reflect significant differences compared to a control group. Kangaroo care was effective in
reducing pain scores in premature infants before, during, and after blood sampling, with
significantly reducing pain severity in premature infants compared to the control group. Conclusion:
Premature infants who received Kangaroo care exhibited less pain scores during blood sampling
compared to premature infants who did not receive it. Recommendations: Kangaroo care should be
used as a part of the routine care to reduce pain during painful procedures in premature infants
admitted in neonatal intensive care unit.
Keywords: Blood Sampling, Kangaroo care, Pain response, Premature infants.

Introduction
Premature infants are those whose

gestational ages are fewer than 37 weeks
(Chawanpaiboon et al., 2019). According to
the World Health Organization, there are 15
million premature births each year (Huang,
Ural, & Zhu, 2022; Wang, Zhang, Ni, &
Lv, 2022), resulting in a global premature
birth rate of around 11.1%, which is truly a
concern increasing (De Costa et al., 2021)
38% of infant deaths in Egypt are caused by
premature issues (Hamad, Khamis, &
Rashwan, 2022).

Premature newborns in the neonatal
intensive care unit (NICU) are often exposed
to numerous painful but important medical
diagnostic and therapeutic procedures
(Campbell-Yeo, Eriksson, & Benoit,2022;
Ercelik, Yilmaz, & 2022; Özkan, Yüksel,
& Akar, 2022). Additionally, premature
newborns are subjected to everyday handling
and contact that might be stressful, such as
positioning adjustments, diaper changes, oral

care, and bottle feeding-all of which are not
often seen as "hazardous" for infants. The
majority of medical treatments are painful. A
child that was born prematurely may need to
stay in the NICU for several weeks or
months (Bucsea & Pillai Riddell, 2019;
Espinosa Fernández et al., 2021; Sharma,
& Ruikar, 2022; Zhao et al., 2022).

Premature newborns require more
intrusive procedures than full-term babies do
because they have immature lungs, unstable
blood flow, fragile blood vessels, and
delayed neurological development. The two
most frequent and routine procedures are
blood sampling (BS) and venipuncture (Sen,
& Manav, 2020; Wang et al., 2022; Zer et
al., 2021). Pain is linked to physiological
instability including tachycardia or
bradycardia, tachypnea, increased blood
pressure, and short-term hypoxia in addition
to emotional, behavioral, and learning issues.
Because of this, all newborn discomfort in
the NICU should be avoided and well-
controlled (Yang, Fu, & Wang, 2022;



Original Article Egyptian Journal of Health Care, 2022 EJHC Vol 13. No.2

1973

Yıldızdaş, Karahan, OZLU, & Sertdemir,
2022).

Pharmacological pain reduction
techniques, which are commonly used, are
considered as efficient methods of analgesia.
Nonpharmacologic approaches to pain
management are also advised due to the
negative consequences of medications,
particularly in premature infants. Non-
pharmacological techniques have a crucial
role in the management of procedural pain in
newborn. They enhance infants' ability to
cope, lessen pain perception, and promote
comfort (Bucsea & Pillai Riddell, 2019; Efe,
Erdem, Caner, & Güneş, 2022; Yilmaz, &
Kurt, 2021). Infants' procedural discomfort
are frequently managed with positioning,
massage, feedings of glucose or sucrose,
white noise, nursing, kangaroo care (KC),
reflexology, acupressure, vibration, music,
pacifiers, and soothing human touch (Erkut,
Mutlu, & Çakici, 2021; Fitri, Nasution,
Nurhidayah, & Maryam, 2021; Riadini, &
Suwandono, 2019).

Kangaroo Mother Care (KMC), as
defined by the World Health Organization, as
early, continuous, and prolonged skin-to-skin
contact between the mother and her newborn
as well as frequent exclusive breast feeding
and early discharge from the hospital has
been efficient in lowering the risk of
mortality among preterm and low birth
weight infants (Chan, Valsangkar,
Kajeepeta, Boundy, & Wall, 2016;
Cristóbal Cañadas, et al., 2022). Newborns
who receive KC experience tactile
stimulation from early skin-to-skin contact
with their mothers, kinesthetic visual
stimulation from near-skin contact, olfactory
stimulation from sucking, and motor
stimulation from breast sucking (Suitor,
2022).

Kangaroo Care (KC) is one of the
developmental care practices that offer
several advantages, such as lower mortality,
improved physiological parameters, pain
alleviation, and better long-term
developmental results. Additionally, it
improves the production of breast milk,
enhances the link between parents and

children, and guards against intraventricular
bleeding (Blackett, James, Lok, & Reeder,
2022; Gross, Engel, & Trotter, 2021;
Sharma, Farahbakhsh, Sharma, Sharma,
& Sharma, 2019; Thomson, & Feeley,
2021; Yurdagül, & Esenay, 2022).

Significance of the study:
For all of these reasons, KMC

which is skin-to-skin contact between mother
and neonates is regarded as one of the most
crucial aspects of an infant's life. This
approach enhances the mother-infant
relationship while also reducing health-
related consequences like infections. KMC
improves the mother-child relationship while
lowering the risk of hypothermia, nosocomial
infections, severe illnesses, and infant
mortality in infants weighing under 2000
pounds (Hamad et al., 2022; Wang et al.,
2022; WHO, 2019). A cost-effective
approach, KMC appears to help lower
premature infants' distress, mortality, and
morbidity have been discovered to have
favorable impacts on maternal health
(Atnafu et al., 2022; Narciso, Beleza, &
Imoto, 2022). In order to determine how
kangaroo care effect on pain response in
premature infants during blood sampling, the
current study was carried out.

Aim of the Study
The study aimed to assess the effect of
kangaroo care on pain response in premature
infants during blood sampling.

Research hypothesis:
Premature infants who receive

Kangaroo care may exhibit less pain scores
during blood sampling compared to
premature infants who do not receive it.

Subjects & Methods
Research design:

Quasi-experimental research design
was utilized to carry out this study.

Setting:
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The study was carried out in the
neonatal intensive care unit affiliated with
Mansoura University Children's Hospital.

Subjects:

A purposive sample of premature
infants (total 90) was allocated from the
previously mentioned setting. The sample
were divided randomly into two groups, the
study group (45) who receive the KC and the
control group (45) who receive only the
routine care according to the unit policy after
fulfilling the criteria of selection. A control
group (45) only received normal care
following unit recommendations and a study
group (45) received KC after fulfilling
eligibility requirements and after the control
group infants were assigned. The following
criteria were used to include newborns: 32<37
weeks gestation, 0 to 28 days after delivery, a
body weight of under 2500 g, and stable
hemodynamics. Infant were not included if
they have a condition that would impact their
physiological or pain responses, severe
congenital defects, mechanical ventilator
support, and sedative or analgesic medication
that have occurred within the last 72 hours.

Tools for data collection:

Part I: Premature infants' characteristics as
gestational age, gender, birth weight, type of
labor, and Apgar score.

Part II: Premature Infant Pain Profile
(PIPP)

This tool adopted from Stevens,
Johnston, Petryshen, & Taddio, (1996), the
PIPP used to assess premature infants' pain by
seven indicators: three behavioral response
(facial expressions: brow bulge, eye squeeze,
nasolabial furrow), two physiologic response
(heart rate and oxygen saturation) and two
contextual (gestational age and sleep/wake
state). Pain indicators were scored in this
order: sleep/wake state, brow bulge, eye
squeeze, nasolabial furrow “subtotal”,
gestational age, heart rate, and oxygen
saturation. Each indicator is scored for pain
on a 4-point scale (0–3); the total score can

range from 0 to 21, depending on infant
gestational age and sleep/wake state.
Premature Infant Pain Profile scores ≥ 6 are
suggested to indicate at least mild pain, and
scores ≥ 12 are suggested to indicate
moderate-to-severe pain.

Method

Validity and reliability of the tool:

Tools are standardized. Therefore,
its validity was based on the studies and
opinions of clinical experts, who rated the
internal consistency reliability (Cronbach's α)
for PIPP as 'excellent' with 0.901.

Pilot study

Pilot study was carried out on 10%
of study sample (9 premature infants)
participated to evaluate the instrument's
clarity, viability, and applicability as well as
to improve the study design. The study used
samples from pilot studies and the
corresponding adjustments were applied
consistently.

Fieldwork

Between Augst 1, 2021, and March
30, 2022, data was gathered. For the study
group, the researchers were assigned to each
premature newborn. Mothers were urged to
thoroughly wash their hands before KC.
Premature infants only wore diapers and hats
during KC. To maintain her privacy, Mothers
sit back in her chair behind a privacy curtain.
The premature was put between the mother's
breasts with the head raised upright to allow
as much surface area in touch with the skin
as possible. The mother was dressed, but the
chest area was left uncovered. To prevent
heat loss, blankets were placed over infants.
Both study and control groups' premature
infants were received breast feeding an hour
before their blood was drawn. Premature
infants in the control group got just routine
care without any assistance from the
resaerchers. Both infants in the KC group
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and the infants in control group when they
were quiet in their incubator had blood drawn
for standard laboratory examinations. KC
starts 15 minutes before BS and lasts till
blood sample is complete. The premature
infants' pain response was then evaluated by
the researchers using the premature infant
pain profile (PIPP) 10 min before, 3 min
during and 10 min after blood sample
procedure. In both groups, scores were
generated to classify the pain experienced by
premature infants.
Ethical Considerations
Authorized ethically by the Mansoura
University Faculty of Nursing Research Ethics
Committee was obtained for conducting the
study. Parents of premature infants who met
the study's eligibility requirements were
verbally told of the study's objectives and
given consent. Additionally, moms who
consent to infant participation are told that all
data would be kept private.

Administrative design:

Following a description of the study's aim,
methods, timeline, and utility, the NICU
director provided the formal approval needed
to carry out the study.

Statistical analysis:
The outcomes of the data sorting

and categorization were shown in a table. On
a suitable personal computer, data were
assessed using the Statistical Package for
Social Sciences (SPSS Inc; version 21; IBM
Corp., Armonk, NY, USA). The data's
normality was assessed using the one-sample
Kolmogorov-Smirnov test. The quantitative
data were described in terms of numbers and
percentages. The two means were compared
using a t-test. Percent of categorical variables
were compared using the Chi-square test
when appropriate. Results were deemed
significant (p < 0.05) when the chance of
error was less than 5%, and highly significant
(p < 0.001) when it was less than 0.1%.

Results

Table 1 illustrates
premature infants' characteristics. It was
found that female premature infants
constituted 55.6%, and 53.3%, of the study,
and control groups respectively. Moreover,
the mean gestational age of premature infants
in the study and control groups are
32.17±1.20, and 31.99±1.10, respectively.
The mean birth weight of premature infants
in the study and control groups presented as
2.110±170.9, and 2.096±154.2, respectively.
Vaginal labor constituted 51.1%, and 44.4%,
of the study, and control groups respectively.
Whereas C/S constituted 48.9%, and 55.6%,
of the study, and control groups respectively.
The mean Apgar score at 1st minute is
8.20±0.83, and 8.37±0.70, for the study, and
control groups respectively. Moreover, it
presented as 9.12±0.41 and 9.01±0.52 of the
study, and control groups respectively at the
5th minute.

Table 2 reveals the mean score of
premature infant pain profile of premature
infants. The KC and control participants had
a mean of 2.10±0.18 versus 3.13±0.16,
3.23±0.25 versus 9.34±3.33, and 2.35±0.22
versus 6.75±2.16 of HR before, during, and
after blood sampling (BS), respectively.
Regarding O2 saturation, premature infants
of the KC group demonstrated more
stabilized oxygen saturation before, during,
and after BS at means of 1.65±0.40,
2.17±0.61, and 1.86±0.42 respectively. As
regards, the Brow Bulge the KC and control
participants had a mean of 1.67±0.45versus
4.20±1.36, 2.93±0.32 versus 5.36±1.56, and
2.74±0.29 versus 5.00±1.12 before, during,
and after BS, respectively. Concerning eye
squeeze, premature infants of the KC group
demonstrated means of 1.63±0.64, 2.57±0.58,
and 2.11±0.49 before, during, and after BS,
respectively compared to 2.87±1.43,
5.98±1.31, and 5.03±1.42 for the control
group. Moreover, for nasolabial furrow KC
group demonstrated means of 2.00±0.26,
2.79±0.33, and 2.53±0.38 before, during, and
after BS, respectively compared to 3.99 ±
0.35, 6.87 ± 0.41, and 6.32 ± 0.37for the
control group, respectively. There is a
significant difference between the study and
control group at a p-value =<0.05 for all.
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Table 3. Revealed that 77.8% of the
KC group had mild pain, while 35.6% of the
control group had moderate pain before BS.
Also, 55.6% of the KC group had mild pain,
while 51.1% of the control group had
moderate pain during BS. Additionally,
64.4% of the KC group had mild pain, while
48.9% of the control group had moderate
pain after BS. Finally, there was a
statistically significant difference between

the study and control group before, during,
and after BS at a p-value <0.05 for all.

Figure 1. Revealed that 55.6% of the KC
group had mild pain, while 33.3% of the
control group had moderate pain before BS.

Figure 2. Revealed that 64.4% of the KC
group had mild pain, while 48.9% of the
control group had moderate pain before BS.

Table 1: Distribution of studied premature infants regarding their characteristics (n=45)
Items Study group

45
Control group

45
Test

P value
N % n %

Gestational age: (weeks)
30 <32
32 <34
34 - 36
Mean SD

13
20
12

28.9
44.4
26.7

13
22
10

28.9
48.9
22.2

T-test
0.987
>0.05

32.17 ± 1.20 31.99 ± 1.10
Gender:
Male
Female

20
25

44.4
55.6

21
24

46.7
53.3

Chi-square
1.204
>0.05

Birth weight:
Mean SD 2.110 ± 170.9 2.096 ± 154.2

1.009
>0.05

Type of labor:
Vaginal
C/S

23
22

51.1
48.9

20
25

44.4
55.6

Chi-square
1.876
>0.05

Apgar score:
1st minute
5th minute

8.20 ± 0.83
9.12 ± 0.41

8.37 ± 0.70
9.01 ± 0.52

Chi-square
0.661 >0.05
0.734 >0.05
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Table 2: Comparison of the mean score of premature infant pain profile scale in the premature
infants of the study and control groups (n=45).

Items Study Control T-test P value
Mean SD Mean SD

Heart Rate ((/min))
Before blood sampling
During blood sampling
After blood sampling

2.10 ± 0.18
3.23 ± 0.25
2.35 ± 0.22

3.13 ± 0.16
9.34 ± 3.33
6.75 ± 2.16

5.602
4.001
4.013

<0.05*
<0.05*
<0.05*

O2 saturation (%)
Before blood sampling
During blood sampling
After blood sampling

1.65 ± 0.40
2.17 ± 0.61
1.86 ± 0.42

3.70 ± 1.10
4.29 ± 1.89
3.61 ± 1.27

3.602
4.102
3.750

<0.05*
<0.05*
<0.05*

Brow Bulge (sec)
Before blood sampling
During blood sampling
After blood sampling

1.67 ± 0.45
2.93 ± 0.32
2.74 ± 0.29

4.20 ± 1.36
5.36 ± 1.56
5.00 ± 1.12

3.244
2.998
4.110

<0.05*
<0.05*
<0.05*

Eye squeeze (sec)
Before blood sampling
During blood sampling
After blood sampling

1.63 ± 0.64
2.57 ± 0.58
2.11 ± 0.49

2.87 ± 1.43
5.98 ± 1.31
5.03 ± 1.42

4.102
3.851
4.200

<0.05*
<0.05*
<0.05*

Nasolabial Furrow(sec)
Before blood sampling
During blood sampling
After blood sampling

2.00 ± 0.26
2.79 ± 0.33
2.53 ± 0.38

3.99 ± 0.35
6.87 ± 0.41
6.32 ± 0.37

4.660
5.013
4.056

<0.05*
<0.05*
<0.05*

Table 3: Distribution of premature infants among study and control groups related to total pain
scale (n=45).

Items Study
45

Control
45

Chi-
square

P value

n % N %
Before blood sampling
Mild
Moderate
Severe

35
10
0

77.8
22.2
0

29
16
0

64.4
35.6
0

4.506 <0.05*

During blood sampling
Mild
Moderate
Severe

25
18
2

55.6
40
4.4

15
23
7

33.3
51.1
15.6

5.228 <0.05*

After blood sampling
Mild
Moderate
Severe

29
16
0

64.4
35.6
0

19
22
4

42.2
48.9
8.9

4.173 <0.05*
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Figure 1. Distribution of premature infants among control and study groups related total pain scale
during blood sample (n=45).

Figure 2. Distribution of premature infants among control and study groups related total pain scale
after blood sample (n=45).

Discussion
Kangaroo Care (KC), a

humanitarian intervention, was founded in

Bogota, Colombia, in the late 1970s in order
to keep premature infants' temperatures
stable in the neonatal intensive care unit
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(NICU) when incubators were insufficient
method (Davy, Bergh, & Van Rooyen, 2011;
Grayson, & Claire, 2018; Kostandy, &
Ludington-Hoe, 2019). The distinctiveness
of KC is acknowledged on a global scale for
its immense advantages in restoring
physiological indices to balance and
enhancing psychological circumstances.
According to studies, KC can shorten
newborns' hospital stays by promoting
weight growth, extending sleep, improving
oxygen saturation, reducing apnea, and
regulating body temperature. Consequently
the total newborn morbidity and death rate
significantly decreased (Cristóbal Cañadas
et al., 2022; Cunningham et al., 2021;
Samsudin, Chui, Kamar, & Abdullah,
2022). Therefore, this study aimed to assess
the effect of kangaroo care on pain response
in premature infants during blood sampling.

Regarding the characteristics of
premature infants, the current study found
that the mean gestational age of premature
infants in the study and control groups was
32.17 ± 1.20 and 31.99 ± 1.10, respectively.
This finding is contradicted with Sen&
Manav, (2020) who found that the mean
gestational age was 34.38± 1.59 in the
experimental group and 34.95± 1.43 in the
control group. Regarding birth weight this
result revealed that the control group's mean
birth weight was 2.096± 154.2 while the
study group's mean birth weight was
2.110±170.9 for premature infants. This
result is in contrast to their findings by Sen
& Manav (2020) who discovered that the
mean birth weight of premature infants was
2102.97 ±346.21 in the study group and
2244.69± 344.89 in the control group.

Concerning the comparison of the
mean score of premature infant pain profile
scale in the premature infant of the study and
control groups The current study discovered
that there were statistically significant
differences between the study and control
groups before, during, and after BS p-value <
0.05. In the current study, KC was linked to
pain alleviation before, during, and following
invasive BS procedures in premature infants
when started 15 minutes before and
continued for another 15 minutes after

demonstrated to be efficient at pain
alleviation. This outcome is in line with Seo,
Lee, and Ahn's (2016) study, which
discovered that between the two groups,
differences identified. Heart rate and oxygen
saturation varied significantly. They also
observed that KC had a beneficial impact on
heart rate decrease, supporting the usefulness
of PIPP as a therapeutic intervention to
lessen newborn pain both during and after
neonatal heel sticks.

These findings are also in line with
study done by Sen & Manav (2020), which
compared the effects of KC and oral sucrose
on pain alleviation after the use of heel
lances in premature newborns and
demonstrated that there is a statistically
significant between them. KC is more
effective than oral sucrose in reducing pain in
premature infants. This finding was
supported by Boundy et al., 2016, who
shows a similar outcome. The KMC is
unquestionably supported as a standard of
therapy for pain reduction by a pooled
analysis of several RCTs. Similarly, Sharma
and Ruikar's (2022) that included the results
of six researches suggested that KMC may
have a statistically significant advantage for
future pain reduction. Technique for
stimulating (p=0.01, mean difference=-2.04,
95% Chi2 = 69.86, I2 = 93%, CI: 3.65, -0.43.

Regarding distribution of premature
infant among study and control groups
related total pain scale the present study
showed that, there was significantly
decreased in the severity of pain compared to
control group before, during, and after BS at
a p-value <0.05. The current results
mentioned that, more than three quarters of
KC group had mild pain, while more than
one third of control group had moderate pain
before BS. Also, more than half of KC group
had mild pain, while more than half of
control group had moderate pain during BS.
Additionally, about two thirds of KC group
had mild pain, while about half of control
group had moderate pain after BS. According
to the researchers' point of view, the results
may be connected to how well KC treatments
reduce pain in premature infants. This
finding in harmony with Wang et al., (2022)



Original Article Egyptian Journal of Health Care, 2022 EJHC Vol 13. No.2

1980

that, KC was fairly beneficial in reducing
pain during painful procedures, but not
between 28 and 31+6 weeks. Additionally,
15 or 30 minutes of KC was only marginally
beneficial and may only greatly reduce pain
at that very instant and 30 or 60 seconds
afterward, with minimal impact at 90 or 120
seconds after the treatment has no impact.

Additionally, This outcome matched
with El-Farrash et al., (2020) who showed
in their study about how KC enhanced
premature newborns' neurobehavioral
performance and feeding who observed a
significant difference between the kangaroo
care groups (36.90 10.06 and 38.07 13.10)
and the control group (57.47 10.86 and 50.10
9.19). similarly, Gholami et al., (2021)
revealed that the KC group experienced
significantly less newborn pain (2.00 1.02)
than the control group (4.17 1.21) (p<0.001).
Similarly to this, Bastani, Rajai, Farsi, &
Als, (2017) who reported that KC improves
the quality of premature infants' sleep. Seo et
al., (2016) also mentioned that KC could be a
useful strategy in in a full-term nursery for
neonatal pain management. Also, the study
carried out by Zeng et al., (2022) who
revealed that the experience of fathers
involved in KC of premature infants included
creating the feeling of being a father,
improving the correlation between the father
and the child and reducing stress of
premature infants. Moreover, Parsa, Karimi,
Basiri, & Roshanaei, (2018) indicate the
effect of KMC on improvement of
physiological indices. Therefore, it is
recommended that KMC is taken as one of
the routine care of premature infants.

Conclusion
Based on study findings, premature

infants who received Kangaroo care
exhibited less pain scores during blood
sampling compared to premature infants who
did not receive it

Recommendations
Based on current study results, it

can be recommended that KC should be part
of the routine care of premature infants
admitted in the NICU. An illustrated booklet
explaining the KC technique step by step

should be available in NICU. An ongoing
training program should be conducted
regularly for neonatal nurses to improve their
knowledge and practice regarding KC.
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