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ABSTRACT
OBJECTIVES

1. To assess the existing cardiorespiratory parameters during sleep apnea among the experimental group and
control group.

2. To assess the cardio-respiratory parameters after giving tactile stimulation in the experimental group.

3. To compare the pre- and post-test score of cardiorespiratory parameters among the experimental group and
control group.

4. To compare the post-test score of cardiorespiratory parameters among the experimental group and control

group.
MATERIALS AND METHODS

In this study, a quantitative research approach was used to assess the effectiveness of tactile stimulation on
cardiorespiratory parameters during apnea among premature babies by a post-test only control group design.The study
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was conducted in selected hospitals of Sangli, Miraj and Kupwad Corporation area.A total of 30 samples were
selected, with 15 babies in the experimental group and 15 babies in the control group. A non-probability purposive
sampling technique was used.Demographic data were analyzed using frequency and percentage. Inferential statistics
were used to compare the post-test scores between the control and experimental groups.

RESULTS

The study consisted of 30 premature babies, with 15 subjects in the experimental group and 15 subjects in the control
group.The experimental group received tactile stimulation during episodes of apnea, while the control group received
routine care.The mean and standard deviation of cardiorespiratory parameters showed improvement in the
experimental group after tactile stimulation.The calculated t-value was statistically significant (p < 0.05), indicating
that tactile stimulation was effective in improving cardiorespiratory parameters among premature babies during
apnea.According to the post-test findings, there was a significant difference between the experimental and control
groups.The findings suggest that tactile stimulation is an effective nursing intervention for improving cardiorespiratory
parameters during apnea episodes in premature infants.

CONCLUSION

The study revealed that tactile stimulation is an effective intervention in improving cardiorespiratory parameters
during apnea episodes in premature infants admitted to NICUs. Premature infants who received tactile stimulation
demonstrated a significant improvement in heart rate, oxygen saturation, and respiratory rate compared with those
who received routine care. This intervention is simple, non-invasive, economical, and can be effectively incorporated
into neonatal nursing practice to improve the quality of care and reduce complications associated with apnea in
premature infants.
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BACKGROUND OF STUDY characterized by a cessation of breathing for more than
20 seconds, often accompanied by bradycardia and
oxygen desaturation.According to the American
Academy of Pediatrics, the incidence of apnea
increases with decreasing gestational age and birth
weight, making it a significant concern in neonatal

intensive care units (NICUs). Previous studies have

Apnea of prematurity (AOP). Brain damage and poor
neurodevelopmental outcomes are linked to severe
and recurring apneas. A percentage of newborns still
experience apneas in spite of medication and
respiratory support, and they frequently require tactile

stimulation, mask and bag ventilation, and/or more
oxygen. The nurse's response time determines how
long the apnea and the accompanying bradycardia and
hypoxia last. To give a summary of the current
understanding of the impact of mechanical and manual
tactile stimulation on AOP, we conducted a thorough
study of the literature.Apnea of prematurity (AOP) is
a common clinical condition affecting more than 50%
of infants born before 32 weeks of gestation. It is

reported that tactile stimulation is often used as a first-
line intervention during apneic episodes.

NEED OF STUDY

Premature infants, particularly those born before 37
weeks of gestation, often experience sleep apnea due
to an underdeveloped central nervous system. This
condition, known as Apnea of Prematurity (AOP), is
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characterized by intermittent pauses in breathing that
can lead to hypoxia and bradycardia, potentially
resulting in severe complications such as
developmental delays, organ dysfunction, and even
mortality. Tactile stimulation, a non-invasive method
involving gentle touch or vibration, has shown
promise in triggering respiratory reflexes and
stabilizing heart rate and oxygen saturation levels in
preterm infants.

PROBLEM STATEMENT

A study to assess the effectiveness of tactile
stimulation on cardiorespiratory parameters during
apnea among premature babies admitted to NICUs of
selected hospitals in the Sangli-Miraj—Kupwad
Corporation area.

MATERIALS AND METHODS
STUDY DESIGN

A quantitative experimental research design was
adopted to evaluate the effectiveness of tactile
stimulation on cardiorespiratory parameters during
apnea among premature neonates.

STUDY POPULATION AND SAMPLE

The study population consisted of premature neonates
experiencing apnea admitted to selected NICUs. A
total of 50 neonates were selected using purposive
sampling. Based on power analysis, 25 neonates were

assigned to the experimental group and 25 to the
control group.

ELIGIBILITY CRITERIA

Inclusion Criteria

e  Premature neonates diagnosed with apnea.
e  Mothers willing to provide written informed
consent.

Exclusion Criteria

e  C(ritically ill neonates on ventilator support or

nasal CPAP.
e Premature neonates receiving sedative
medications.
VARIABLES

The independent variable was tactile stimulation.

The dependent variables included:

e  Heart rate

e Respiratory rate

e  Oxygen saturation (SpO2)

e Duration of apnea
DATA COLLECTION TOOL

Data were collected using a structured observation
schedule consisting of two sections:

Section I: Demographic variables including date of
birth, sex, and gestational age.

Section II: Observation checklist assessing heart rate,
respiratory rate, oxygen saturation, and duration of
apnea before and after intervention.

VALIDITY

The instrument was validated by a panel of 20 experts
comprising 15 nursing faculty members, four
neonatologists, and one statistician. Necessary
modifications were incorporated based on expert
suggestions before finalization.

INTERVENTION

Written informed consent was obtained from mothers
before data collection. Baseline demographic
information and cardiorespiratory parameters were
recorded.The experimental group received tactile
stimulation by gentle stimulation of the palms, hands,
soles, feet, back, and chest for 5-15 seconds during
apnea episodes. Cardiorespiratory parameters were
reassessed five minutes after intervention.The control
group received routine NICU care without tactile
stimulation.

ETHICAL CONSIDERATIONS

Ethical approval was obtained from the Institutional
Ethics Committee. Permission was secured from
participating hospitals, and written informed consent
was obtained from mothers. Confidentiality and
voluntary participation were ensured throughout the
study.

STATISTICAL ANALYSIS
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Data were analyzed using descriptive and inferential
statistics. Frequencies and percentages were used to
describe demographic variables, while means and
standard deviations summarized continuous variables.
Paired #-tests were used to compare pre-test and post-
DATA INTERPRETATION ORGANIZATION
OF DATA:

SECTION 1

Analysis of demographic of apnea babies in terms of
frequency and percentage

SECTION 2

Analysis of data related to assessment of the
cardiorespiratory parameters during apnea in pre test
in control and experimental group.

SECTION 3

Analysis of data related to comparison of the
cardiorespiratory parameters among babies with apnea
in control and experimental group.

SECTION 1

Analysis of Demographic Data of Apnea Babies in
Terms of Frequency and Percentage

Table No. 1: Frequency and Percentage
Distribution of Demographical Variables

n=25+25
Demog | Cate | Experi | Experi | Co | Co
raphica | gory | mental | mental | ntr | ntr
1 f % olf | ol
Variabl %
es
Gender | Male | 11 44 12 48
Fem | 14 56 13 52
ale
Gestatio | 34— | 8 32 8 32
nal Age | 35
(in
weeks)
36— | 17 68 17 68
37

test values within groups, and unpaired #-tests were
used to compare post-test outcomes between the
experimental and control groups. Statistical
significance was set at p < 0.05.

Table no 1. Out of 25 babies in the experimental group,
11 (44%) were male and 14 (56%) were female. In the
control group, 12 (48%) were male and 13 (52%) were
female.

2. Regarding gestational age, in the experimental
group 8 (32%) babies belonged to the 34-35 weeks
category and 17 (68%) belonged to the 36-37 weeks
category. Similarly, in the control group 8 (32%)
babies were in the 34—35 weeks category and 17 (68%)
were in the 36-37 weeks category.

SECTION 2

Analysis of data related to assessment of the
cardiorespiratory parameters during apnea

Table No. 2: Assessment of the existing
cardiorespiratory parameters during apnea in

experimental group and control group
.n=25+25

Cardiorespirat | Experimen Contr
ory parameters | tal group ol
group
Mean S. Mean | S.
D. D.
Heart rate 152.36 6.3 | 1504 | 8.1
1
Respiratory 11.48 1.7 | 13.96 | 2.9
rate 8 2
SPO2 83.12 4.0 | 8724 |32
1 8
Duration  of | 3.96 0.7 | 7.76 0.7
apnea 9 8

In experimental group, Mean of heart rate was 152.36
and S.D of 6.36, Mean of respiratory rate was 11.48
and S.D of 1.78, Mean of SPO2 was 83.12 and S.D
4.01, Mean of duration of apnea was 3.96 and S.D of
0.79

In control group, mean of heart rate was 150.4 and S.D
of 8.11, Mean of respiratory rate was 13.96 and S.D of
2.92, Mean of SPO2 was 87.24 and S.D 3.28, Mean of
duration of apnea was 7.76 and S.D of 0.78
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Table no. 3: Assessment of the cardiorespiratory
parameters after giving tactile stimulation in
experimental group and control group.
n =25+25=50

Cardiorespiratory | Experimental | Control group
parameters group

Mean | S.D. | Mean | S.D.
Heart rate 140.32 | 3.15 | 14948 | 6.9
Respiratory rate | 25.68 | 5.51 | 17.04 | 4.37
SPO2 96.64 | 1.89]89.84 |1.97

In experimental group, Mean and S.D. of heart rate
was 140.32 and 3.15, Mean and S.D. of respiratory rate
was 25.68 and 5.51, Mean and S.D. of SPO2 was 96.64
and 1.89

In control group, Mean and S.D. of heart rate was
149.48 and 6.9, Mean and S.D. of respiratory rate was
17.04 and 4.37, Mean and S.D. of SPO2 was 89.84 and
1.97

From table no. 2 and 3 it is concluded that, Mean of
heart rate was decreases in the post- test i.e. after
giving stimulation among babies as compared to pre-
test in experimental group. Mean of respiratory rate
and SPO2 was increases in the post- test i.e. after
giving stimulation among babies as compared to pre-
test in experimental group.

SECTION 3

Analysis of data related to comparison of the
cardiorespiratory parameters among babies with apnea

Table No. 4: Comparison of the pre and post test
score of cardiorespiratory parameters in

experimental group.
n=25+25
Paramet | Tes | Mea |S. | t- p-value
er t n D. | valu
e
Heart Pre | 152. | 63 | - 0.00001<0
rate - 36 6 13.1 | .05
test 6 (Significa
nt)
Heart Pos | 140. | 3.1
rate t- 32 5
test
Respirat | Pre | 11.4 | 1.7 | 13.2 | 0.00001<0
ory rate | - 8 8 8 .05
test

(Significa
nt)
Respirat | Pos | 25.6 | 5.5
oryrate | t- 8 1
test
SPO2 Pre | 83.1 | 4.0 | 17.3 | 0.00001<0
- 2 1 5 .05
test (Significa
nt)
SPO2 Pos | 96.9 | 1.8
t- 4
test

According to pre- test Mean and S.D. of heart rate was
152.36 and 6.36 and post- test Mean and S.D. of heart
rate was 140.32 and 3.15, t- value it was -13.16 and p-
value it was 0.00001

According to pre- test Mean and S.D. of respiratory
rate was 11.48 and 1.78 and post- test Mean and S.D.
of respiratory rate was 25.68 and 5.51 and t- value it
was 13.28 and p- value it was 0.00001

According to pre- test Mean and S.D. of SPO2 was
83.12and 4.01, Mean and S.D. of SPO2 was 96.94 and
1.89 and t- value it was 17.35 and p- value it was
0.00001.

Table No. 5: Comparison of the pre and post test
score of cardiorespiratory parameters in control

group.
n=25
Paramete | Tes | Mea | S. | t- p-value
r t n D. | valu
e
Heart Pre- | 150. | 8.1 | - 0.25>0.05
rate test | 4 1 1.17 | (Not
significan
t)
Heart Pos | 149. | 6.9
rate t- 48
test
Respirat | Pre- | 13.9 | 2.9 | 3.37 | 0.002<0.0
ory rate test | 6 2 5
(Significa
nt)
Respirat | Pos | 17.0 | 4.3
ory rate t- 4 7
test
SPO2 Pre- | 87.2 | 3.2 | 3.69 | 0.001<0.0
test | 4 8 5
(Significa
nt)
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SPO2 Pos | 89.8 | 1.9
t- |4
test

Result: From above table results following results
were obtained,In control group (pre-test & post-
test)According to pre- test Mean and S.D. of heart rate
was 150.4 and 8.11, post- test Mean and S.D. of heart
rate was 149.48 and 6.9, t- value it was -1.17 and p-
value it was 0.25According to pre- test Mean and S.D.
of respiratory rate was 13.96 and 2.92, post-test Mean
and S.D. of respiratory rate was 17.04 and 4.37, t-
value it was 3.37 and p- value it was 0.002According
to pre- test Mean and S.D. of SPO2 was 87.24 and
3.28, Post-test Mean and S.D. of SPO2 was 89.84 and
1.97, t- value it was 3.69 and p- value it was 0.001.

Table No. 6: Comparison of the post test score of
cardiorespiratory parameters in experimental

group and control group.
n=25+25
Parame | Group Mea | S. | t- p-value
ter n D. | val
ue
Heart Experim | 140. | 3. | - 0.00001
rate ental 32 15 | 6.0 | <0.05
Group 4 (Signific
ant)
Heart Control | 149. | 6.
rate group 48 9
Respira | Experim | 25.6 [ 5. | 6.1 | 0.00001
tory ental 8 51 |4 <0.05
rate Group (Signific
ant)
Respira | Control | 17.0 | 4.
tory group 4 37
rate
SPO2 Experim | 96.6 | 1. | 12. | 0.00001
ental 4 89 | 45 | <0.05
Group (Signific
ant)

SPO2 Control 89.8 | 1.
group 4 97

DISCUSSION

The analysis of the demographic data of the study
samples gave an idea about the general characteristics
of the premature baby with apnea in NICU in selected

Result: According to post- test in experimental and
control group following results were obtained.

In experimental group mean and S.D. of heart rate it
was 140.32 and 3.15, in control group it was 149.48
and 6.9, t- value it was -6.04 and p- value it was
0.00001 < 0.05

In experimental group mean and S.D. of respiratory
rate it was 25.68 and 5.51, in control group it was
17.04 and 4.37, t- value it was 6.14 and p- value it was
0.00001 < 0.05

In experimental group mean and S.D. of SPO2 it was
96.64 and 1.89, in control group it was 89.84 and 1.97,
t- value it was 12.45 and p- value it was 0.00001 < 0.05

According to post-test, there is significant difference
between mean of cardiorespiratory parameters in
experimental and control group.

Table No. 7: Comparison of duration of apnea in
experimental and control group. n=25+25

Group Me |S. | t- p-value Signific

an | D. | val ance
ue
Experim | 3.9 | 0. | - 0.00001 Signific
ental 6 79 | 17. | <0.05 ant
group 13

Control | 7.7 | 0.
group 6 78

Above table shows comparison of duration of apnea in
experimental and control group. Mean of duration of
apnea in experimental group it was 3.96 and S.D. it
was 0.79, In control group mean of duration of apnea
it was 7.76 and S.D. it was 0.78, t- value it was -17.13,
p- value it was 0.00001. There is significant difference
between mean of duration of apnea in experimental
and control group.

As the calculated p value is less than 0.05 level of
significance. Hence tactile stimulation is effective to
maintain cardiorespiratory parameters.

hospitals. The following are the major findings of the
study.

In the present study the findings of the study have been
discussed with reference to objective and hypothesis
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In the demographic data it found that experimental
group female is 56% and male is the 44%, in the
control group female is 52% and male is 48%

In the demographic data it found that maximum
gestational age in experimental and control group is 34
to 37 weeks gestational age 34% and 36% respectively

In the present study assessment was done on
cardiorespiratory parameters among the babies with
apnea with help of cardiorespiratory parameters tool

In experimental group, the mean cardiorespiratory
parameters before giving the tactile stimulation was
heart rate 152.36%, respiratory rate 11.48%, spo2
83.12% and duration of apnea 3.96%, after giving
tactile stimulation was heart rate 140.32%, Respiration
rate 25.68%, spo2 96.64 respectively.

In control group, the mean -cardiorespiratory
parameters pretest is heart rate 150.4%, respiration
rate13.96%, saturation 87.24%, and duration of apnea
7.76. In posttest of control group.

In control group heart rate, it was 150.8 and 3.33, t-
value it was 6.11 and p-value it was 0.0002
Respiratory rate in control group it was 14.2 and 4.15,
t-value it was -5.18 and p-value it was 0.0008 and spo2
in control group it was 88.8 and 1.92, t- value it was -
6.58 and p-value it was 0.000.

A similarly study supported the present result i.eA
study done by the Heizer N, Goyer I, Porcheret F,
Denis M, Faucon C, Jokic M, Brossier D. in the year
2020 with the aim is to evaluate the efficacy and safety
of caffeine in treating.

IMPLICATION

NURSING PRACTICE
* Based on the findings, hospitals can develop standard
protocols incorporating tactile stimulation techniques
for managing apnea in NICUs.
* Nurses can be trained to promptly identify apnea
episodes in premature infants by continuous
monitoring  of  cardiorespiratory  parameters.
* The study supports the need for training nursing staff
in  effective  tactile  stimulation = methods.

NURSING EDUCATION
* The study supports integrating tactile stimulation
techniques and management of neonatal apnea into

neonatal and  pediatric nursing courses.
* Training students to recognize early signs of apnea
and initiate appropriate interventions fosters critical
thinking and faster clinical judgment.
* Encourages nursing students to engage in clinical
research and evidence-based practice.

NURSING ADMINISTRATION
* Nursing administrators can develop and implement
SOPs for tactile stimulation as an initial intervention

for apnea in premature babies.
NURSING RESEARCH
 Highlights importance of tactile stimulation as an
effective intervention.

* Encourages further research and evidence-based
practice.

LIMITATIONS
. Small sample size.
* Study confined to selected hospitals.
» External factors may act as confounding variables.
CONCLUSION

The study revealed that tactile stimulation is an
effective intervention in improving cardiorespiratory
parameters during apnea episodes in premature infants
admitted to NICUs. Premature infants who received
tactile stimulation demonstrated a significant
improvement in heart rate, oxygen saturation, and
respiratory rate compared with those who received
routine care. This intervention is simple, non-invasive,
economical, and can be effectively incorporated into
neonatal nursing practice to improve the quality of
care and reduce complications associated with apnea
in premature infants.
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