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ABSTRACT

Background: A significant increase in sudden heart attacks among Indian men under 50 years old has been
observed nationwide. Survival from cardiac arrest largely depends on how quickly CPR is started and the
quality of CPR given. People who receive effective bystander CPR are 2-3 times more likely to survive, but
many people lack the knowledge to recognize or respond to a cardiac arrest emergency especially in rural
India. This research examines the effectiveness of Hands-Only CPR training in enhancing schoolchildren’s
knowledge, attitudes, and responses in rural India.

Aims & Objectives: To investigate effects of Hands-Only CPR training on CPR knowledge in school girls,
investigate effects of Hands-Only CPR training on the willingness, attitudes, & intentions toward helping
others and performing CPR and assess the potential of targeted educational interventions at schools, to
improve community response in cardiac emergencies and improving survival rates.

Materials and Methods: Setting- girls’ High school in Barela, a rural town with limited resources in the
Jabalpur District. The Cross-sectional Pre and Post intervention study took place at PM. SHRI Government
Higher Secondary School for Girls in Barela, Jabalpur, Madhya Pradesh, a rural town with limited resources
in the Jabalpur District. Study Design- The Cross-sectional Pre and Post intervention study to obtain
quantitative data on the effectiveness of the educational intervention of Hands Only CPR. Pre-training
and post-training assessments were used to measure changes in the participants’ knowledge, attitudes, and
willingness to perform CPR.

Results: None of the participants knew what CPR or Basic Life Support prior to the training. Significant
improvement was noted on knowledge towards recognizing signs of life, steps of Hands only CPR amongst
the participants. Comfort on performing CPR and willingness to help during cardiac emergencies after the
CPR training significantly improved

Conclusion: Our study identifies a notable gap in the awareness and preparedness of the students,
highlighting the need for comprehensive CPR training programs at a high school level in rural India, to
improve public health outcomes. Our study suggest that targeted educational interventions could empower
communities and reduce the impact of cardiac emergencies.
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Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
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1. Introduction

According to the study report “India: Health of the Nation’s
States”. The India State-Level Disease Burden Initiative
in 2017, conducted by the Indian Council of Medical
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Research (ICMR), it is estimated that the proportion of
deaths due to Non-Communicable Diseases (NCDs) in India
has increased from 37.9% in 1990 to 61.8% in 2016.
Most of them are cardiovascular deaths. As per a 2012
study ! approximately 10.3% or 700,000 Sudden Cardiac
Death (SCD) cases occurred in India annually, with 21%
affecting individuals under the age of 50. The number of
deaths due to sudden cardiac death (SCD) has significantly
increased in India over more than a decade, grabbing a lot
of public and media attention and emphasizing the urgent
need for community CPR education to save lives. India,
along with other developing countries, is experiencing a
rise in cardiovascular disease driven by changing lifestyles,
a concern also highlighted by The Lancet Commission on
SCD.?

Survival rates from sudden cardiac arrest (SCA) remain
below 10% in most parts of the world.> The Lancet
Commission emphasizes the importance of community
involvement in responding to SCA, including bystander
Cardiopulmonary Resuscitation (CPR) and public access
to automated external defibrillators (AEDs), to improve
survival rates.” Research indicates that immediate CPR and
AED use can increase survival rates from less than 10% to
around 70%. Early recognition and intervention are crucial
in preventing death and disability, but many people lack
the knowledge to recognize or respond to a cardiac arrest
emergency. Survival from cardiac arrest largely depends
on how quickly CPR is started and the quality of CPR
given. People who receive effective bystander CPR are 2-
3 times more likely to survive. Hands-Only CPR during a
cardiac emergency is critical to begin the chain of survival.
Out-of-hospital cardiac arrest (OHCA) is a public health
burden accounting for nearly 10% of global mortality and
50% of cardiovascular deaths.* In India, over 92% of
sudden cardiac arrests happen outside of hospitals, most
commonly in residential settings.? About 90% of patients
who are victims of out-of-hospital cardiac arrest (OHCA)
die before reaching the hospital; this emphasizes that
Cardiopulmonary resuscitation (CPR) is the most critical
step in the survival link chain of OHCA, and it is imperative
to recognize symptoms and signs of sudden cardiac arrest
(SCA) to ensure timely intervention.>® Given that most
OHCAs occur at home? bystanders are required to provide
BLS until the arrival of emergency medical services.

Despite these statistics, CPR training is not integrated
into the school curriculum, exacerbating the challenge of
low bystander CPR rates in India, reported between 1.3%
and 9.8%.%7 This is well below the target goal of 62% set by
the American Heart Association Emergency Cardiovascular
Care (AHA-ECC) for effective bystander CPR rates.® With
an estimated survival of less than 10%, OHCA remains one
of India’s leading causes of death.>> In addition, education
and awareness regarding the identification of SCA remains
low, contributing to poor bystander CPR rates.”!? Poor

knowledge of cardiopulmonary resuscitation (CPR)!!' and
inadequate provision of bystander CPR due to cultural
factors such as gender, race, and class differences also
exist in society due to fear of being judged. Inadequate
knowledge and skill of understanding what an OHCA
event is, the critical role of survival link associated with
resuscitative measures, along with lack of training in
performing CPR continue to exist. 1>

Awareness of the importance of CPR must be raised in
early childhood education, !> as CPR training improves the
safety culture in schools and shifts the responsibility from
adults to children, which could result in long-term structural
changes. ' The introduction of CPR training in schools has
been advocated by the World Health Organization. '

In Scandinavia, teaching school children CPR has
increased lay bystander CPR rates, resulting in higher
survival rates after OHCA and lowering healthcare costs. '°
Teaching the importance of OHCA recognition and CPR
skills should begin early, as schoolchildren are more
motivated, learn faster than adults, and retain their skills
better. 718

In some countries, CPR training for schoolchildren is
already mandatory, while in others it is being gradually
introduced into curriculum.' If learned CPR at a young
age, Children are likely to retain these lifesaving skills,
much like swimming or bike-riding skills ' and can serve
as CPR multipliers by passing on the acquired awareness
and CPR skills to family members and friends.?? The
advantages of early CPR teaching include a positive attitude
toward helping others, increased confidence in the success
of resuscitation, internal motivation to assist those in need,
and the development of empathy.?!-??

Behavioral changes (Graph 2) can be more effective
when supported by appropriate structural measures, such as
education and awareness-raising, particularly in the field of
public health.?? Panchal et al.,?? claim that interventions
aimed at changing behavior are most effective when
grounded in theory. Both the Social Learning Theory and
the Theory of Planned Behavior were developed to enhance
health education and ensure behavior change.?* Based
on the theoretical grounding and the presentation of the
Intention-Focused Model of Bystander CPR by Panchal et
al.,? it is anticipated that early CPR training will influence
individuals’ willingness, attitudes, and intentions toward
assisting others and performing CPR. According to the
model, changes in intention are likely to lead to changes in
behavior when individuals possess the skills and ability to
act. Panchal et al. predict that such changes in intention will
lead to behavior changes, potentially resulting in improved
CPR outcomes. > The Intention-Focused Model by Panchal
et al. is grounded in well-validated theories, including
Ajzen’s Theory of Planned Behavior.?® According to Ajzen,
“intentions are assumed to capture the motivational factors
that influence a behavior; they are indications of how hard
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people are willing to try, of how much of an effort they
are planning to exert, in order to perform the behavior”.?
Based on these two theories, and as demonstrated by
Piva¢ et al.,?? our study expects to see improvement on
Knowledge, Attitudes, and change in Altruistic Behavior
Among Schoolchildren after providing Hands-Only CPR

training.

2. Aim and Objective of the Study

1. Investigate effects of Hands-Only CPR training on
CPR knowledge in school girls.

2. Investigate effects of Hands-Only CPR training on the
willingness, attitudes, and intentions toward helping
others and performing CPR.

3. By focusing on this demographic, we sought to assess
the potential of targeted educational interventions to
improve community response to cardiac emergencies
and ultimately enhance survival rates.

3. Material and Methods
3.1. Setting

The Cross-sectional Pre and Post intervention study took
place at PM. SHRI Government Higher Secondary School
for Girls in Barela, Jabalpur, Madhya Pradesh, a rural town
with limited resources in the Jabalpur District.

3.2. Study design

A quantitative research design was employed for this
study. Specifically, a separate pre-post intervention study
design was conducted to obtain quantitative data on the
effectiveness of the educational intervention training of
Hands Only CPR training was implemented. #1322 Pre-
training and post-training assessments were used to measure
changes in the participants’ knowledge, attitudes, and
willingness to perform CPR.

3.3. Participants

Inclusion Criteria was female students from grades 8 to
12. 200 students received Hands only CPR training, out
of which 102 students, voluntarily participated in both pre-
and post-training surveys. No significant differences were
established in the sample structure prior to and after CPR
training according to age distribution, which means that
both samples were uniform. Distribution of schoolchildren
was equal prior to and after training

3.4. Study tools and techniques

3.4.1. Survey questions

Participants completed a structured questionnaire consisting
of two sections with 18 nominal-level binary questions.
The questionnaire was designed by Authors in Hindi to

accommodate the Hindi-medium school setting.

3.4.2. Section 1: Knowledge Assessment

The first section included 9 knowledge-based questions
designed to evaluate participants’ understanding of CPR
procedures and emergency response protocols. Questions
included assessing scene safety, recognizing signs of life,
steps of CPR, Site and duration of pulse check during CPR,
Recommended site, rate and Depth of Chest compressions
and chest to Breath compression Ratio during CPR.

3.4.3. Section 2: Altruistic Behavior

The second section comprised 9 statements assessing
participants’ attitudes and willingness toward performing
CPR in emergencies. Participants responded using
a nominal-level scale (Yes/No/Maybe) to statements
reflecting their confidence in identifying signs of life,
confidence in providing assistance and their understanding
of CPR’s life-saving potential.

3.5. Procedure

At the beginning of each session, participants were given
a pre-survey and allotted 10 minutes to complete it. They
were assured that their responses would not affect their
grades and were encouraged to provide honest answers
without assistance. In the survey, the girls were also inquired
about their age, grade, and number of adults in their
family (to estimate how many people would be impacted
by their knowledge of administering CPR). Following the
pre-survey, all participants received instruction in Hindi on
the steps required to respond to an unresponsive victim.
This included information on scene safety assessment, ACT
(Assess, Call for Help, Treatment) protocol, and CPR
techniques such as correct speed, depth, and hand placement
during chest compressions. Hands-on training followed,
focusing on the proper administration of Hands-Only CPR
using a manikin. This practical session allowed participants
to apply the knowledge gained from the theoretical
instruction. Subsequently, all participants completed the
same self-administered questionnaire to assess changes in
attitudes, willingness, and knowledge related to CPR after
the training session.

For research purposes, the instructor delivered consistent
educational content using uniform teaching methods aligned
with the national Hands-Only CPR program. This program
draws from guidelines established by the American Heart
Association (AHA) and AIIMS, designed to train students,
community healthcare workers, and the public in effective
CPR techniques.

3.6. Data analysis

Answers to binary questions were converted to numerical
data to improve prediction accuracy. We calculated
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the percentage improvement for each knowledge-related
question with CPR training. Paired t-tests were performed,
and p-values were calculated to determine if there were
significant differences between pre- and post-training
responses. Mean and standard deviation calculations, paired
t-tests, and p-value determination was applied to assess the
statistical significance of changes in altruistic behavior pre-
and post-training.

4. Results

As shown in Table 1, participants had limited knowledge
of CPR prior to the training session. However, after
receiving hands-on CPR training, a statistically significant
improvement was observed in several key components
of CPR, including the ability to locate the pulse on
victims, the correct depth of chest compressions, assessing
a victim’s responsiveness, following the correct sequence
of CPR steps, performing high-quality chest compressions,
determining the appropriate duration for carotid pulse
checking, understanding the compression-to-breath ratio,
the correct chest compression rate, and identifying the
proper location for chest compressions (Figure 1). These
skills are critical for improving the survival rates of cardiac
arrest victims.

4.1. The results of the altruistic behavior questions
(Table 2) are as follows

Before the training, none of the participants knew what
CPR or Basic Life Support (BLS) was. After the training,
over 93% of participants understood the concept of CPR.
Initially, more than 86% of participants were willing to
assist someone who had fallen, over 80% knew India’s
universal emergency ambulance number, and more than
80% were willing to provide CPR instead of remaining
bystanders during a sudden cardiac arrest (SCA) emergency.
Post-training, a statistically significant improvement was
noted in participants’ attitudes toward helping others. Fewer
than 7% of participants knew how to identify signs of life
prior to the training. This figure increased to 94% post-
training (p-value < 0.005).

Initially, fewer than half of the participants were aware
of the life-saving potential of CPR. After the training, over
98% recognized its importance, reflecting a statistically
significant improvement. None of the participants felt
comfortable initiating CPR before the training. Following
the training, 92% expressed confidence in performing
CPR. Before the training, only one-third of participants
believed they could initiate Basic Life Support to save a
life. This confidence rose to over 96% after the training.
Comfort in providing Basic Life Support to an unconscious
person increased from 0% before training to 88% afterward
(Graphs 1 and 2).

Figure 1: Training sessions
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Graph 1: Pre and post training knowledge accuracy
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Table 1: Before and after training improvement in knowledge

Knowledge assessed Correctly Correctly answered t-statistics p-value
answered before after training
training
Correct Pulse location 45% 94% -8.567521 <0.005
Chest Compression depth 30% 98% -14.709304 <0.005
Step after scene safety 25% 82% -10.51064 <0.005
Sequences of CPR steps 33% 89% -11.465891 <0.005
Chest Compression method 28% 96% -14.094277 <0.005
Time needed to check pulse 27% 89% -12.434759 <0.005
Chest Compression to rescue 20% 95% -16.549744 <0.005
Breath Ratio
Rate of chest compressions 29% 90% -11.358322 <0.005
Correct location for chest 19% 96% -18.323482 <0.005
compression
Table 2: Change in attitude and behavior before and after training
Behavior Measured Pre-Training Mean Post-Training p-value Significant
Mean
Familiarity with CPR 0.107843 0.955882 <0.005 True
Desire to Help 0.887255 1 <0.005 True
How to check signs of life 0.171569 0.960784 <0.005 True
Emergency number 0.818627 0.970588 <0.005 True
information
Coming forward to help victim 0.813725 0.995098 <0.005 True
in public
Lifesaving potential awareness 0.563725 0.985294 <0.005 True
Comfortable in providing CPR 0.107843 0.955882 <0.005 True
Confidence in providing CPR 0.421569 0.980392 <0.005 True
Comfortable in providing 0.083333 0.931373 <0.005 True
basic life support
5. Discussion Exploring the incorporation of AED training and addressing
barriers to performing CPR could further enhance program
Our study found significant improvements in both  .fractiveness.31:32

knowledge and altruistic behavior regarding Hands-Only
CPR among schoolchildren in rural India following the
training program. Notably, the percentage of girls who
knew what CPR was increased from 0.00% to 93.14%,
underscoring the effectiveness of the intervention. Similarly,
other researchers found not only greater knowledge after
CPR training, but also its retention. 22,2728 Confidence levels
and willingness to help others rather than being passive
bystanders also saw significant gains. Similar conclusions
were also reached by previous researchers.?>?72° Similar
to a previous systemic review,>? The participants exhibited
substantial improvement in their knowledge of various CPR
aspects, including the correct location, depth, speed of chest
compressions, and other procedural steps.

Despite these positive outcomes, the study had some
limitations. The sample was restricted to female students
from a single rural school due to being girls only school.
The short-term nature of the study does not address
long-term retention of CPR skills and knowledge. Future
research should investigate long-term retention and include
a more diverse demographic to generalize the findings.

Initially, none of the students reported any knowledge of
CPR, a fact corroborated by their teachers, who also lacked
CPR training. While the students were familiar with the
emergency ambulance number for India, they lacked other
crucial CPR-related information. An additional option of "I
don’t know" for survey questions could have yielded more
accurate pre-training data, as the current format might have
led to random guessing. This could have better highlighted
the knowledge improvement post-training.

With CPR knowledge, these girls are better equipped
to assist in emergencies, potentially saving lives within
their families and communities. This emphasizes the
urgent need to integrate CPR training into Indian school
curriculums. Educating young individuals about CPR
can empower them to act during cardiac emergencies,
potentially improving survival rates from out-of-hospital
cardiac arrests. Such initiatives could profoundly impact
public health, particularly in rural areas where medical
resources are limited.
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6. Conclusion

Our study identifies a notable gap in the awareness
and preparedness of the students, highlighting the need for
comprehensive CPR training programs at a high school level
in rural India, to improve public health outcomes. The study
demonstrates that school-based Hands-Only CPR training
programs can significantly enhance schoolchildren’s
knowledge and attitudes toward cardiac emergencies.
These targeted educational interventions could empower
communities and reduce the impact of cardiac emergencies
by reducing fatalities and long-term disabilities.

Such educational interventions have been successfully
implemented in many developed countries in the west
and are essential in bridging the gap in awareness and
preparedness on sudden cardiac emergencies, ultimately
contributing to increased chances of survival after cardiac
arrest. This could be a vital step in creating a community
capable of responding effectively to cardiac emergencies.
Training school children in cardiopulmonary resuscitation
worldwide is now endorsed by the World Health
Organization (WHO). 1
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