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ABSTRACT

Introduction: Schools provide an ideal setting for teaching first-aid skills. A concern is who should train these students when medical
doctors and paramedics are busy in hospitals. School teachers can be enabled with instructors’ skills for delivering first-aid training
to students under the supervision of one lead instructor. We aimed to evaluate the effectiveness of structured first-aid training
by trained teachers on knowledge and practice of first aid among school children of Rishikesh, Uttarakhand. Methods: This was a
school-based pre- and post-test study. A convenient sample of 109 students (30-40 in each group) were recruited. The first phase was
the assessment of needs by focus group discussion with school teachers and students, followed by the development and validation
of the module and questionnaire. In the implementation phase, teachers were trained in first aid and facilitation skills, followed by
students’ training. Knowledge and skill assessment was carried out. Feedback was noted. Result: Need assessment interviews revealed
first aid is needed for injuries and bleeding, sprain and fractures, basic life support, choking, nose bleed, animal/insect bites, and
lifting/transport of victims. The pretest mean score of students was 6 (2) and increased to 16 (2.1). The relative learning gain was
167%, and absolute was 50%. All students were satisfied with the course and instructors. The facilitation skills score of teachers
increased from 39-49 just after training to 67-72 by the end of the second workshop. Conclusion: Teachers as facilitators for first-aid
training of school students were found to be effective and feasible, and students were highly satisfied with the course and facilitators.
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Introduction

Accidents and emergencies can occur anywhere in everyday
life. Fall and severe burn injuries are one of the leading causes
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of mortality and disability in many low-income countties.!"
The delivery of prompt supportive care with a primary goal
to “preserve life, alleviate suffering, prevent further illness or
injury, and promote recovery” to a sick or injured person until
the arrival of the trained health professional to provide expert
care is known as first-aid care.”! The literature documents that at
least 39% of prehospital deaths are potentially preventable with
better interventions.?!
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Injuries among school students require utmost priority because
unattended injuries at an eatly age may become the cause of lifelong
disability and even death. Unintentional injuries are the leading cause
of morbidity and mortality among children. The most common
causes of accidents and emergencies in school children are due to
bullying and assaults, fainting falls, playground accidents, slip and fall
accidents, school bus accidents, food poisoning, and sports activities
which result in setious injuties.”! Schools ate an ideal setting for
teaching first-aid skills and instilling a sense of responsibility toward
society.! Many developed countties, such as the United Kingdom,
emphasise first-aid training in the educational curriculum of
schools.m However, India has given limited emphasis on learning
and practices of first-aid training in the educational cutticulum.®!

Community participation is the key to the success of the
implementation of any health program. Several medical
emergencies require bystanders to act promptly and appropriately
for the success of further medical management. Teenage
children have great potential to learn higher skills; therefore,
acquiring these skills during this period of age will make them
contribute positively to such medical emergencies in their
lifetime. School-going students beyond 10" grade have good
basic knowledge of human biology; hence, training them after
10" grade may be relevant and effective. This would strengthen
their technical skills in first aid and foster within them a sense
of responsibility, compassion, and humanity (a good Samaritan).

An important concern would be who should train these students
on basic first-aid practices. Medical doctors and paramedics are
busy, and their contribution is required much more in hospitals
for patient care. Therefore, we conceived that teachers in schools
should be equipped with the skills of facilitators for delivering
first-aid training to students under the supervision of one lead
instructor (who would be a trained doctor). Such an initiative
would lead to the capacity-building of nonmedical instructors
and providers of medical first aid in the community. With this
background, the present study was conceived to evaluate the
feasibility and effectiveness of structured basic first-aid training
delivered by trained teachers on knowledge and practice of first
aid among schoolchildren in Rishikesh, Uttarakhand.

Objectives

1. To identify the needs and gaps in knowledge and skills for
first-aid training

2. To evaluate the effectiveness of a training module based on
scores obtained in assessment

3. To assess the level of satisfaction based on the feedback of
participants.

Methods

Study design and setting

A quasiexperimental (pre- and post-test) study was conducted
in the higher secondary school of Rishikesh from August 2022
to December 2022.
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Ethical consideration

Approval was obtained from the Institute Ethics Committee,
AIIMS Rishikesh. All students were informed about voluntatiness;
informed consent was obtained from parents and LAR, and
written informed assent was obtained from each student.
Permission was sought from the Principal of the school.

Sample size

Being a pilot study and considering the feasibility of resources for
training the students on first aid with the teacher as a facilitator,
we planned to enrol approximately 100 students, preferably from
class 11 of the purposively selected two schools (30—40 students
per session). Those students who were not willing to participate
in the study were excluded.

The study was conducted in four phases over 3 months, from
August to October 2022.

Assessment phase (need assessment)

A focus group discussion (FGD) with students and teachers
was conducted to assess the need for first-aid training using an
interview guide. High-school teachers and 11 grade students
were nominated by the Principal of the school. A discussion was
held in two different schools for an hour on understanding first
aid, any earlier experience with training in first aid, experience
giving first aid, the need for first-aid training, and events
happening in the school or nearby where first aid needs to be
given. The principal investigator (MK) moderated the FGD with
another researcher (A) as a reporter. At the end, selected topics
for first aid were listed, and each participant ranked them from 1
to 5, with 5 being the top priority and 1 being the least important.
All participants’ scores were summarized, and those who scored
the highest five were included in the first-aid program.

Preparation phase

Module preparation

Based on the FGD outcome, a module was developed with
the help of experts. The topics covered were the concept of
first aid; basic life support; first aid for bleeding, burns, sprains,
fractures, and insect or animal bites; choking; and so on. Experts
from emergency and trauma departments validated the module.
Cartoon images were used to keep the content interesting and
engaging. PowerPoint and hands-on training were used during
sessions.

Implementation phase

Teachers (as facilitators) and students willing to participate were
recruited and trained after obtaining consent. A total of 109
students were recruited, with 30—40 students in each session.
Details of the intervention are given in Table 1.

Step 1: Training of facilitators (teachers)

Four teachers from the science background were recruited
to become facilitators and trained by clinicians (reseatchers)
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Table 1: Details of intervention

Study Topics Hours Teaching Methodology Assessment
participants and aids
Teachers as ~ Module 1: Basic introduction to First aid 30 min Interactive small group 1. Multiple choice questions (MCQs)

facilitators Module 2: COLS*, choking

Module 3: Musculoskeletal injuries (sprain, wound and
fracture),

Module 4: General (fainting, animal and insect bite, burns)
Module 5: Facilitation skills

Students Module 1-4

Class X1

2h  sessions CPR** and Choking (OSCE***
checklist)

Facilitation skill checklist

1h  Hands-on experience
1h  Low fidelity mannequins 3.
1h  Moulage

Role play

4h  Interactive small group 1. Multiple choice questions (MCQs)
sessions CPR** and Choking (OSCE
Hands-on experience checklist)

Low fidelity mannequins 3.
Role-play

Feedback (Likert scale)

*Compression only life support. **Cardiopulmonary resuscitation, ***Objective structured clinical examination

and Nursing Officers. The facilitators were reinforced,
redemonstrated, and evaluated to achieve the desired level of
competency. They were also provided with educational material,
videos, and handouts for training the students at their school.
They were further trained in facilitation skills to assist them in
delivering basic first-aid training to school students.

Step 2: Training of students to become medical
first-aid providers

Three sessions were held with 30—40 students each, maintaining a
facilitator: student ratio of atleast 1:10. The teachers (facilitators)
taught modules 1—4 in 4 hours, along with hands-on training for
compression only life support (COLS), choking, and bandaging.
They were supervised and evaluated for facilitation skills by lead
instructors (medical doctors).

Program evaluation phase

Pre- and post-test scores and feedback received from students
involved in training were evaluated. The assessment was
conducted before and immediately after the completion of
the training sessions of students. Constructive feedback on
assessment was immediately given to students after the session.

Tools of the study

1. FGD interview guide

2. Tacilitation skill checklist for teachers: score range
0-75 [Supplementary material 1]

3. Pre- and post-test assessment: The questionnaire includes
two parts: The sociodemographic data and knowledge
questionnaire included 20 multiple choice questions (MCQs)
with intermix of lower- and higher-order learning.
[Supplementary material 2]

4. Skill stations included one station on basic life skills and
choking (8 marks each) [Supplementary material 3]

5. Feedback was taken on a 5-point Likert scale from
participating school students.

Tool validity

The content validity of the tools was evaluated by a panel
of three experts in the medical field, surgical care unit, and
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medical education. Minor modifications were made based on
the panel’s evaluation of sentence comprehension and content
appropriateness.

Pilot study

To verify the clarity and feasibility of the study tools, face validity
was assessed through a pilot study of 10% of the total sample
size, that is, ten students. All students who were a part of the
pilot study were excluded from the study sample.

Statistical analysis

Transcripts were made after the FGD session. After line-to-line
reading and rereading, inductive coding was done iteratively and
arranged and rearranged into categories. Two researchers, MK
and A, independently carried out each step, and discrepancies
were solved. Statistical Package Social Science (SPSS) Version 23
was used for the evaluation phase of the intervention. Descriptive
analysis used the means, standard deviations, frequencies, and
percentages. Pre- and post-test knowledge scores were compared
using paired #test. A P value less than 0.05 was considered to
be significant. Class-average normalized gain, absolute gain,
and relative gain were used as objective measures of cognitive
learning. A class-average normalized gain of 30% was used to
determine curricular effectiveness.””! Perceived course satisfaction
using Likert-scale surveys was determined at the end of the
course.

Results

Phase 1: Assessment phase

Eleven teachers and 15 students participated in FGD. All the
participants were aware of the importance of first aid. When
asked about previous experience with first-aid training, a few
teachers said they were sensitised during the graduation program
for 1-2 hours, while a few were sensitised by some NGO. The
student said that though first aid is part of the curriculum, the
time is insufficient. A few students said that they were taught
bandaging during scout training. All of them agreed that
exposure to first-aid training was primarily theoretical, with no
skill development. Teachers did not feel confident enough to give
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first aid during accidents and immediately call the parent or send
the child to a nearby doctor. Three participants had experience
with first aid: stabilising and transporting the victim during a
fall, applying ice to an ankle sprain, and offering glucose water
in fainting episodes. One teacher expressed her incompetence
in first aid when one of her students fit into the class, and she
could not help the student at that time. Many teachers also shared
some practices, like rubbing iron material on the site of an insect
bite and massaging the ankle sprain. Teachers also said they do
not allow students to give first aid independently. Participants
agreed that providing first aid gives mental support to victims
and reduces pain and suffering,

Figure 1 represents participants’ response to school accidents or
events and the surrounding environment requiring first aid. The
top five rated areas were fainting during assembly or outdoor
activities, sports injuries, burns, insect or animal bites, and choking,

Trend of facilitation skill scores of the trained
teachers

Four facilitators from the selected two schools were assessed
for facilitation skill scores immediately after the training session
and after the first and second sessions with students. Facilitators
progressively improved their facilitation skill scores from 39-49
just after training to 67-72 after the second workshop [Figure 2].

Effectiveness of the first-aid training by the trained
teachers/facilitators

Table 2 presents the summary score of the 109 participants
(students) whom teachers trained as facilitators with one lead
instructor (medical doctor). The mean post-test knowledge of
first aid was 16 (2.11), significantly higher (paired #test 1.98,
P < 0.001) when compared with the pretest score of 6 (2.02).
The absolute gain in knowledge score was 50 (SD 13.3), and
the relative gain was 166.7 (SD 59.5). The training had an
effectiveness of 71.4%, as calculated by Hake formula. The mean
post-COLS and choking score was 7 out of 8.

Feedback from the participants on course material
Ninety-nine percentage of them agreed that the objective of the
training was clearly defined in the material. 94% agreed that the
course material was well organised; 97% and 80% confirmed that
the course was easy to understand and of appropriate length,
respectively. Only a minority (28.6%) agreed that the support
study materials helped them learn [Figure 3].

Feedback from the participants on facilitation skills of
instructors/facilitators

On analysing the feedback obtained from the participants
about the facilitation skills of instructors and facilitators, the
majority (92%) agreed that the facilitators were well prepared
for the topic. 94% said that facilitators appropriately responded
to the queries and comments raised by the participants. 95%
of students agreed that facilitators gave them enough time
to practice each skill individually. Facilitators were able to
maintain interest throughout the sessions, as agreed by 86% of
participants [Figure 4].

Proportion of participants willing to take
appropriate action in an emergency (pre- and
post-training)

As per the participants’ responses, prior to training, only 11% felt
they could take appropriate action in an emergency. In contrast,
after training, 80% felt they could take appropriate action

Table 2: Score summary of the students

Variables Mean (SD)
Pretest knowledge (Max 20) 6 (2.02)
Post-test knowledge (Max 20) 16 (2.11)
Absolute gain (%0) 50 (13.3)
Relative gain (%) 166.7 (59.5)
Normalised learning gain (effectiveness) 71.40%
Post COLS (Max 8) 7 (0.48)
Post choking (Max 8) 7 (0.67)

Max=Maximum; SD: Standard deviation
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Figure 1: Need assessment of first aid in schools
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in an emergency [Figure 5]. Almost 94% of the participants
recommended first-aid training for students.

Participants appreciated the initiative to teach first aid in schools
and were satisfied with the teaching and demonstration with

72
70

0
67

49

—F1
—F2
—F3

Fa

39

Score on Facilitation Skil

0 T T )
After training First workshop Second workshop
Timing of assessment

Figure 2: Trend of facilitation skill scores of the trained teachers

mannequins. Some participants were in favour of short videos
instead of PPTs. Participants urged the need for practical first-aid
sessions in animal bites, insect bites, wounds, and fractures. Some
found the sessions lengthy (three and a half hours), while a few
suggested more practice time [Table 3].

Discussion

First-aid training of class XI with teachers as facilitators was
found to be effective in delivering the first-aid skill with a
normalised learning gain of 70%. Students provided positive
feedback to teachers as facilitators. A systematic review of
school-based first-aid training programmes reported that
researchers usually fail to explain the rationale for selecting
their target group.!'” In our study, we preferred the students
of class 11 as they are less stressed and do not compete in
any board examinations, unlike students of classes 10 and 12.
Students at this age have basic knowledge of human biology
and have acquired the characteristics of being responsible
citizens.

o

20
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= Neutral

60

W Agree Disagree

40 80

Training objective clearly defined

Well-organized manner

Easy to understand

Appropriate length

Support materials help to learn

[
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Figure 3: Feedback from the participants on course material
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Figure 4: Feedback from the participants on facilitation skills of instructors/facilitators
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m Always
W Half of the time
Rarely

Never

Figure 5: Comparison of the proportion of participants willing to take
appropriate action in an emergency (pre- and post-training)

Table 3: Open-ended feedback on training
Things I liked most

Things could be improved

Learning with mannequin (CPR) Presentation of slides and
content — can be in short videos
Lengthy time of 3 and half hours
More practicals of animal bite,

insect bite, wounds, sprains, and

Practice time

Assessment part

Initiative to teach basic first aid
Way of teaching and

demonstration fractures

A cross-sectional survey conducted in Norway concluded that
the main factors that limit the amount and quality of first-aid
training are a lack of a specified curriculum of first aid, a lack
of training as first-aid instructors, and a lack of adequate CPR
mannequins."! Our study also found that the students were not
allowed to give first aid, which may result in missing the golden
10 minutes. Bandyopadhyay ez o/ recommended that basic
first-aid training be included in the school syllabus by health
professionals. Our study is unique since we trained the teachers
to become facilitators in basic first aid, and this was found to be
an effective capacity-building step for facilitators.

As need drives learning, we assessed the learning need for first
aid in their immediate surroundings as a basis for developing
the course material. Several studies support combining practical
and theoretical components for effective course delivery and
knowledge retention.!** Our study involved 6 hours and 4 hours
of training for instructors and students, respectively, including
skill practice and assessment.

The post-test knowledge, post-COLS, and post-choking
scores were highly satisfactory. The facilitators were able to
improvise their facilitation skills in successive workshops. The
highlight of this training programme is the change in attitude
among participants towards providing basic first aid. Prior to
the workshop, only 11% were confident in performing first
aid, but this increased to 80% after the workshop. Studies
reported a significant change in mean knowledge and attitude
scores, as in the present study.*'*l The educational intervention
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consisted of lectures presented through PowerPoint, pictures,
and videos.

The studies conducted in other countries with interactive
sessions reported significant improvements in the retention of
information 3-12 months post intervention.'"* In our study,
we used an interactive training model, but we did not assess
knowledge retention after a certain period. Students were satisfied
that the course was understandable, well-structured, and of
appropriate length, except for the supporting material. Support
material should have been provided beforehand and supported
by short videos.

Limitations

Due to resource constraints for being a pilot study, only 100
students were trained and skill evaluation was done for COLS and
choking only. In a systematic review, the author quoted emotional
factors, that is, fear and anxiety, that prevent people from helping
in an emergency.”"! We did not assess the emotional factors that
may prevent students from delivering first aid. Third, we could
not cover mental health first aid.

Conclusion

The capacity building of school teachers as facilitators was an
effective and feasible alternative to health care professionals’
training as trainers for providing basic first-aid training in
schools. We recommend that such training be part of the
school curriculum stretched over two full days, especially in
class XI standard, irrespective of the subject stream. Training
material should be supported by short videos for effective
learning.
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Supplementary material 1

Assessment of Facilitation skills

Facilitation Skills Assessed by Experts Maximum  Scores
score obtained

Sets the motion by Introducing the overall 5
objective of course and topics that would be
covered

Delivers content of the each topic correctly
Delivers content without any major mistakes
Delivers content in a proper sequence
Demonstrates skill in a stepwise fashion
Encourages participants to raise questions
Provide clarification to queries raised
Summarizes important points after each topic
Speaks in a clear voice which is audible to all
Good eye contact with all participants

Allow participants to practice

Gives positive feedback

(S INNC N, NG R S DS NS A NS S N |

Encourages participants by clapping or saying
excellent whenever participants answer or
perform correctly

Demonstrates good managerial skills 5
Ensures cordial atmosphere yet maintaining 5
the seriousness to learn

Overall Total Maximum Score: 75

Scores (1-5): 1-Weak; 2-Fair; 3-Satisfactory; 4-very good; 5- Superior
Minimum Score: 15 Maximum Score: 75

15-25=Poor (<33%)

26-38=Average (33-50%)

39-45=Good (51-60%0)

46-75=Excellent (61-100%0)

Supplementary material 2

Pre-/Post-test

1) In a first aid situation, who is the most important person?
a. The injured casualty
b. Bystanders
c. Yourself
d. Other emergency services

2) Which of these is NOT an aim of first aid?
a. Preserve life
b. Protect wounds
c. Promote recovery
d. Prevent detetioration

3: What is the emergency number?

a. 112
b. 111
c. 108
d. 999
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You have to attend a formal first aid course before you can give first aid to a stranger.
a. True
b. False

You arrive at the scene of a road traffic collision. What should you do first?
a. Check for injured people

b. Call the police

c. Stop any wounds from bleeding

d. Check for any dangers

What does the term “unconsciousness” mean?
A person is asleep

®

b. A person who is feeling drowsy
c. A person with a head injury
d. A petrson who does not wake up and is not aware of themselves/surroundings

What is the first thing you should do if you find someone collapsed?

a. Check for danger
b. Seceif they wake up
c. Check for breathing
d. Check their pulse

What does DRAB stand for?
Danger, Recognition, Airway, Breathing

®

b. Danger, Response, Airway, Breathing
c. Danger, Response, Airway burns, Bleeding
d. Danger, Response, Airway, Broken bones

How should you open someone’s airway?
a. Do nothing - you shouldn’t move them
b. Move the head to one side

c. Tilt the head back and lift the chin

d. Lift the chin

If an unconscious casualty is breathing, they must be rolled into the recovery position
a. True
b. False

What does ‘CPR’ stand for?

a. Cardiopulmonary Resuscitation
b. Cardiacpulmonary Recovery

c. Cardiopulmonary Revival

d. Check pulse resuscitate

What speed of chest compressions should you aim for?
a. 100-120 a minute

b. 120-140 a minute

c. 100 a minute

d. 90-100 a minute

What is a contusion?

a. A large wound

b. A tearing of the skin
c. A head injury

d. A bruise
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14: Elevating a limb can slow down bleeding
a. True
b. False

15: You should remove an object from a wound to help stop the bleeding
a. True
b. False

16: Direct pressure is the best way to stop major external bleeding

a. True
b. False
17. You should cool a burn for at least _____-minutes
a. 10
b. 5
c. 15
d. 25

18: Why should you cover a burn after cooling it?
a. 'To prevent bleeding
b. To prevent swelling
c. To prevent further burning
d. To prevent infection

19: What is Shock in first aid?
a. The body temperature drops too low
b. A state of emotional distress
c. Low blood sugar levels
d. Lack of oxygen reaching the body’s cells and tissue

20: What should you do if you feel a rib break when performing chest compressions?
a. Slow down chest compressions
b. Stop CPR immediately
c.  Check your hand position and continue chest compressions
d. Perform rescue breaths only
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Supplementary material 3

1. Compression-only life support (COLS)

Done/  Marks

not done

Confirms scene safety, brings victim to secure area

Check response of the victim, Tap or shake shoulders

gently and ask “are u alright” or in local language

If no response, shout for help or call 108 (or local

emergency number)

Lays victim on a flat hard surface, start chest

compressions

Heel of the hand placed correctly on lower end

of the breast bone, fingers interlocked and 30

compression cycles

5 cm depth, allows chest recoil, gives at 120/min with

counting loudly if possible

5 cycles by one rescuer, changes if a second rescuer

available

Check response again after 5 cycles and continue till

medical help arrives

Total

2. Choking in a child

Steps to be performed Done/ Marks
not done

Recognizes signs of choking, (universal choking sign:
holding the neck), unable to speak, gagging, wheezing,
Asks the child: Are you choking? (or in local
language), and can you speak?

Calls for help/emergency

Encourages to cough first, if child is conscious.

Gets down on the knees if younger child and
performs Heimlich maneuver

Keeps fist below the breast bone, other hand over the
fist and gives sharp upward thrust into the abdomen.
Continues till object is ejected or till loss of
consciousness

Performs chest compressions if unconscious

Total
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