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ABSTRACT

Background: First Aid provision represents a moral obligation as well as a social necessity in all public settings and it is
particularly important in the field of Primary Education. Although there is a significant improvement in the picture in relation
to the attendance of First Aid programs in Greece, teachers do not seem to have sufficient knowledge and ability to deal with
accidents in the school environment. This study examined the knowledge of First Aid of teachers in Primary Education.
Material and methodology: This study was conducted on teachers in primary education, teaching in both the public and private
sector. Data collection was performed online, through the Google Forms platform, within a 35 months’ time framework. Statistical
analysis of data was performed using R-statistics.

Results: Data collected from 407 teachers in primary education teaching either in the public or private sector were analyzed and
found that their knowledge of First Aid was insufficient. We also found that there is no statistically significant difference between
the responses of teachers in primary education regarding teaching in public or private sector.

Conclusions: This study confirms previous findings that underline that teachers are poorly trained in First Aid and furthermore
lack the necessary self-confidence that one should possess when performing First Aid. Therefore, it reveals the need to conduct
further similar research aimed at investigating the level of knowledge and ability to apply First Aid practices by teachers
nationwide and on a larger scale. It also stresses out the need for proposals’ submission for more effective teachers’ education in

First Aid.
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1. INTRODUCTION

“Accident” is an event caused by an external factor, which at
the same time does not depend on humans, has fast action
and the damage it can cause is either physical or mental.!!!
Due to their nature, children are particularly prone to ac-
cidents, as they are characterized by immaturity, increased
curiosity, ignorance of danger and carelessness. Indeed, ac-
cording to data, in Greece every year 500,000 children are
injured by various causes, of which 700 lose their lives and
3,000 acquire disabilities.-2!

If one considers that children spend a third of their day at
school, school accidents aren’t unusual and falls represent
a leading cause of school injuries.!*! Although there are no
public reports to provide annual national breakdowns of in-
juries specifically in schools for 2020-2025, previous studies
reveal that both in Austria and in the United States of Amer-
ica, 10%-25% of all childhood injuries occur during school
hours.[* The courtyard is the place where school accidents
mostly occur, followed by classrooms and staircases.!”! Most
of these accidents occur during breaks and the causes are
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the large number of children in a specific area, their lack of
supervision due to the small number of educational staff and
the unsuitability of the floors.3!

Studies have shown that sprain, shortness of breath, seizure,
extremity fracture, head/neck injury, laceration, psychiatric
emergency, abdominal pain, syncope, anaphylaxis, chest
pain/palpitation or bleeding, fainting, fractures, dislocations,
and minor injuries were the most frequent injuries.® 1% An-
other study of children requiring First Aid in school revealed
that epistaxis (90.5%), high fever (77.9%), and head trauma
(55.8%) were the top three causes.['!]

More so, one of the main causes of injury-related morbidity
and death is choking.['?! Toys, coins, and food are the main
causes of choking-related incidents involving children that
result in injury or death. For children older than one year,
choking can be treated with a mix of abdominal push and
back blows using basic First Aid techniques. The Heimlich
maneuver is a highly successful procedure for clearing a
foreign object-obsessed airway.!!3!

Taking into consideration that when procedures are carried
out quickly and efficiently, potential risks to the victim’s
health are minimized,!'* 3! it is necessary to ensure that an
adequate number of staff possess emergency management
knowledge.

It is primarily the responsibility of the existing health per-
sonnel to make the initial interventions necessary in the case
of accidents involving schools or problems that may arise
for students as a result of emergencies or existing illnesses.
Within school health services, the school health nurse has im-
portant duties. It is necessary for the nurse to coordinate with
school administrators on issues related to school health ser-
vices, to identify needs, to identify health risks early, and to
plan appropriate initiatives and take the necessary measures.

However, as there are still very few schools with trained
health care professionals (doctors or nurses) in their premises
as permanent employees, this duty falls instead on the teach-
ers. Teachers, as full-time employees are the main care givers
and can be the first line protector of children at school. This
is also the case for Greece where only 18.9% of school units
in Greece are covered by a school nurse,'®! who is responsi-
ble for all students in the school unit and is the only health
professional in the school.'”! Thus, in practice, teachers are
the ones who undertake the management and treatment of
emergencies that arise in school units.

However, research reveals poor or incorrect practices associ-
ated with injuries, illnesses and first aid management among
schoolteachers.!'8 The necessary training - education of
professionals is scarce as in very few universities the course
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of First Aid is taught, and teachers’ knowledge of First Aid
usually occurs from training and is mainly based on their
own initiative.

Therefore, the aim of this study was to evaluate the knowl-
edge of First Aid of primary school teachers working in
public and private schools.

2. METHOD

2.1 Participants and setting

The study was conducted on a sample of 407 primary ed-
ucation teachers.
35months, the data collection was performed using the
Google Forms platform. To participate in the study, teach-
ers were required to meet the following inclusion criteria:
1) practice in primary education as kindergarten teachers,
teachers of general education, special education, foreign lan-
guages, physical education, visual arts, informatics, music,
theater education, 2) able to fill in the questionnaire and 3)
ensuring their consent to be included in the research.

Online cross-sectional research lasted

2.2 Measurements

Data were collected using a questionnaire developed follow-
ing a thorough review of the existing literature and drawing
upon the methodologies of previous related studies.'*-2!]

The questionnaire comprised a total of 59 multiple-choice
items, categorized into three sections: 8 items pertaining
to demographic characteristics, 21 items assessing general
knowledge and perceptions regarding First Aid and 30 items
evaluating specific First Aid knowledge. The instrument
was designed to be both comprehensive and time-efficient,
requiring no more than fifteen minutes to complete.

The questionnaire remains one of the most widely adopted
methods for data collection. It is especially convenient for
reaching individuals dispersed across large geographical ar-
eas or residing in remote locations. In particular, the online
questionnaire allows for easy distribution and broad accessi-
bility, especially among younger demographic groups. Addi-
tionally, participants benefit from the flexibility to respond at
their own convenience, both in terms of time and setting.[22]

Moreover, a carefully selected sample enhances the validity
of the research. The sample used in the present study re-
flects a diversity of demographic characteristics—including
age, gender, educational level, work experience, employment
sector, smoking habits, and computer literacy—and is not
confined to a specific geographic region of Greece. This
approach allows for a comprehensive and holistic assessment
of primary education teachers’ knowledge of First Aid.
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2.3 Data analysis

Descriptive statistics (frequency distribution, percentages,
mean, median, standard deviation) were used for data anal-
ysis. The R Project for Statistical Computing was used for
statistical analysis, while the main study frequency tables
were statistically tested using Chi- Square and Fisher’s Exact
Test depending on the expected frequencies.

2.4 Ethical consideration

Teachers were informed of the purpose of the study and the
procedures used to ensure anonymity. Participants in the
study had the right to withdraw from the research without
any consequence, while they had the opportunity to carefully
consider their decision. Those who agreed to take part in the
study gave their consent by filling in their e-mail address.

3. RESULTS

3.1 Teachers’ sample characteristics

The sociodemographic characteristics of teachers practicing
in primary education are shown in Table 1. The average age
of the participants was 41.5 years. Men made up 26.8% of
the sample, while women made up 73.2% with an average
of 121.1 (range: 10-396) months of service. In terms of
marital status, married people with children constituted the
majority of the sample (45.9%), followed by single people
without children (38.1%). A 9.8% was made up of married
people without children. Regarding their educational level,
the high percentage of 99.3% corresponded to the answers
given by people with a university degree, while 0.7% of the
sample were graduates of technological educational institu-
tions. 227 of the 407 respondents to the survey, i.e. 55.8%,
had a postgraduate degree. 94.9% of them held a master’s
degree, while a much smaller proportion (5.7%) also held a
doctorate. The teachers surveyed worked in the public and
private sectors. More specifically, 88% of them worked in the
public sector, while 49% of the teachers were employed in
private primary schools. There was also a relative uniformity
of the sample, covering a wide range of ages.

Tables 2 and 3 present the demographic characteristics of the
study participants according to their work sector.

Participants in the study working in the public sector were
distributed as follows: 73.2% women and 26.8% men. Their
average age was 42.68 years and about half (49.7%) were
married with children. Almost all those working in the public
sector hold a university degree with an average of 131.02
months of service.

On the other hand, there is similar proportion of women
and men employed in the private sector. Women constituted
73.5% of the sample working in the private sector, while men
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constituted 26.5% with an average age of 32.57 years. The
majority of private sector workers were single (67.3%) and
held a university degree (95.9%). The average number of
months of service was 49.33 months.

Table 1. Characteristics of study population

Characteristics N (%)
Females 298 (73.2)
Sex
Males 109 (26.8)
Age (years) Mean + S.D. 41.5+18.2
Single 155 (38.1)
Single with children 5(1.2)
Married 40 (9.8)
Married with children 187 (45.9)
Marital status Widowed 1(0.2)
Widowed with children 2(0.4)
Engaged 1(0.2)
Divorced 6 (1.47)
Divorced with children 10 (2.46)
Secondary school 0(0)
Educational level Technological institute 3(0.7)
University 404 (99.3)
Public Sector 358 (88)
Employment sector .
Private Sector 49 (12)

Experience (months) Mean = S.D. 121.1 +120.7474

Table 2. Characteristics of public sector

Characteristics of Public sector N (%)
Females 262 (73.2)
Sex
Males 96 (26.8)
Age (years) Mean + S.D. 42.68 +18.76
Single 122 (34.1)
Single with children 4(1.1)
Married 35(9.8)
Married with children 178 (49.7)
Marital status Widowed 1(0.3)
Widowed with children 2(0.6)
Engaged 1(0.3)
Divorced 5(1.4)
Divorced with children 10 (2.8)
Secondary school 0(0.0)
Educational level Technological institute 1(0.3)
University 357 (99.7)
Experience (months) Mean + S.D. 131.02 + 123.07

Table 3. Characteristics of private sector

Characteristics of Private sector N (%)
Females 36 (73.5)
Sex
Males 13 (26.5)
Age (years) Mean = S.D. 32.57+8.68
Single 33(67.3)
Single with children 1(2.0)
Marital status Married 5(10.2)
Married with children 9 (18.4)
Divorced 1(2.0)
Secondary school 0 (0)
Educational level Technological institute 2 (4.1)
University 49 (95.9)
Experience (months) Mean + S.D. 49.33 £ 66.60
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3.2 First Aid knowledge adequacy questions. A participant is considered successful if he/she an-
Data revealed that less than 50% of primary education teach- swered at least half the questions right. It is evident from the
ers have knowledge of basic life support (BLS) that is Car- box plot that approximately half of the participants (median
diopulmonary Resuscitation (CPR) (see Figure 1). thick black line on box) did not achieve the score indicating

Figure 1 shows the distribution of correct answers in the CPR sufficient knowledge of CPR.

Porcent (%)

40

Figure 1. Percentage of CPR correct answers

Data stressed out a significant differentiation between teach- trained and untrained participants in CPR. Notice that most
ers who received training in CPR and those who did not, untrained participants do not achieve the successful score
with those trained seeming to perform better in the questions (50% of correct answers), while many trained participants
concerning their knowledge of CPR (see Figure 2). achieve and surpass the successful score. This difference is

. L tatistically significant.
Figure 2 shows the distributions of the correct answers of statistically signifiican

8 4 -]

Porcent (%)

Untrained Trained

Figure 2. Percentage of CPR correct answers by training
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Concerning automatic external defibrillator (AED) knowl-
edge adequacy of the use of defibrillator, only 6% of un-
trained recipients have answered correctly to the question,
while a much larger proportion of trained teachers (24%)
answered correctly to the same question (see Table 4).

Table 4. First Aid knowledge adequacy

Defibrillator Untrained Trained p

Total 313 94 .00003068
Correct 19 23

Percentage of Participants 2

Answering Correctly

The factor of knowledge of defibrillator handling (Automated
External Defibrillator - AED) in relation to the correct an-
swers given in the questionnaire shows statistically signifi-

cant results. More specifically, 94 of the 407 study partici-
pants reported that they had received some form of training
on defibrillator handling. 23 of them answered correctly
to the multiple-choice question on what follows defibrilla-
tion. Therefore, the success rate for this question was 24%
compared to the success rate of those who had not received
training which was 6%. This difference is statistically signif-
icant.

Finally, less than half of all respondents answered correctly
at least half of the questions, revealing insufficient overall
knowledge of First Aid (see Figure 3).

Figure 3 shows the distribution of correct answers across
all the questions regarding First Aid. Notice that from the
median below the 50% score line, a marginal majority of the
participants did not reach the 50% successful score mark.

80

60

Porcent (%)

40

Figure 3. Distribution of percentage of total correct answers

3.3 Differences in knowledge of First Aid in public and
private schools

Concerning First Aid knowledge adequacy of the use of defib-

rillators, data did not reveal significant differences between

primary education teachers in public and private sector (see

Table 5).

Only 39 out of 358 of the participants working in the pub-
lic sector answered the defibrillator questions correctly, i.e.
11%. On the contrary, the percentage of correct answers
from those working in the private sector was 6%.

Data provides evidence that the overall performance of pub-
lic and private sector teachers in primary education does not
differ. Even though a difference in favor of the public sector
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is observed, it is not statistically significant (see Figure 4).

Table 5. First Aid knowledge adequacy by sector

Defibrillator Public Private p
Total 358 49 45
Correct 39 3

Percentage of Correct 11 6

Figure 4 shows the performance of participants divided into
public and private sector. The two box plots show compara-
ble performance, with the public sector performing slightly
better. This result however is not statistically significant,
suggesting similar performance for both sectors.
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2

Percent [%)

o

Public

Figure 4. Percentage of total correct answers Public vs Private Sector

Table 6. First Aid knowledge adequacy by training

the data when we categorize our sample into participants

who have received First Aid training and those who have not.

First Aid Trained Untrained p

Total 275 132 0001523 More specifically, 58.9% of those who had been trained in
Correct 162 34 First Aid answered at least half of the questions correctly.
Percentage of Correct (%)  58.9 5.8 Contrariwise, those who reported that they had not been

Regarding the questions about the participants’ knowledge
of First Aid, there is a statistically significant difference in

trained in First Aid had a lower success rate, with only 25.8%
of them managing to answer at least half of the questions
correctly (see Table 6). More so, Figure 5 reveals that there
is statistically significance of the training factor.

Total score, Trained Vs Untrained in First Aid

Correct % Score

20

Trained

Untrained

Figure 5. Percentage of total correct answers Trained vs Untrained in First Aid
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Figure 5 shows the performance of participants divided into
Trained and Untrained in First Aid Administration. The two
box plots show higher performance for Trained personnel, as
they tend to achieve higher scores overall and more than half
the Trained participants achieved and surpassed the 50% suc-
cessful score. On the contrary, Untrained participants seem
to perform worse in the questionnaire and, as the median line
shows, fewer than half the Untrained participants reach the
successful 50% result. This result is statistically significant.

Regression for training as a binary predictor for first aid
knowledge

Linear regression was performed on the Total Percentage of
Correct Answers using the Training on First Aid question as
a binary independent variable (Yes = 1, No = 0) to judge its
effect on correct answers (see Table 7). The model yielded
interesting results, being statistically significant, F (1,405) =
53.64, p-value = 1.311e-12, explaining approximately 11.7%
of the variance in test scores (R? = 0.117, adjusted R? =
0.1148).

The intercept, representing the mean test score for individu-
als without training, was 43.55% (b =43.545 , SE = 1.031,
p < .001 (p-value = 2e-16)). Having First Aid training was
associated with a statistically significant increase of 9.18
percentage points in test performance (b =9.182, SE = 1.254,
p-value = 1.311e-12). This suggests that participants who

received training performed significantly better on the test
compared to those without training. The residual standard
error of 11.84 suggests moderate variability in test scores that
is not explained by training alone, indicating that additional
factors may contribute to performance.

In other words, data reveal that First Aid training affects the
success rate on the questions of the questionnaire. Character-
istically, those who have been trained on First Aid performed
better on the test by 9.2% (9.182%). Looking at the data,
58.9% of those who have been trained answer at least half
of the questionnaire questions correctly, while only 25.8%
of those who have not been trained on First Aid answer
correctly. Therefore, a higher success rate is achieved to a
greater extent by those who have been trained. The model
demonstrates that those who are trained are expected to an-
swer correctly by 9.2% more than those without training.

Participants who have not received such training answer
at least half of the questions correctly by 43.5%, a below-
baseline rate that confirms the lack of knowledge on First
Aid. On the other hand, participants who have been trained
answer at least half of the questions correctly by 52.7%, a
percentage above the baseline that confirms knowledge com-
petence. Therefore, the difference in performance between
the two groups under study is 9.2%.

Table 7. Linear regression model results on dependent variable total correct answers % (0-100) and independent variable

training in First Aid (0,1)

Predictor Estimate (f) Std. Error t p 95% CI (Lower) 95% CI (Upper)
Intercept 43.545 1.031 42.256 <.001#** 41.520 45.570

Training (1 = Yes, 0=No)  9.182 1.254 7.324 <.00]*** 6.716 11.648
sy St i

Values 11.84 0.117 0.1148 53.64 <.001

*kxp < 001

The above findings are stressed out in figure below which
shows that participants who received First Aid training ex-
hibited a higher median test score compared to those without
training (see Figure 6).

Figure 6 presents a boxplot illustrating the distribution of test
scores (%) among participants with and without First Aid
training. The central boxes represent the interquartile range
(IQR), with the median score marked by the horizontal line
within each box. The whiskers extend to 1.5 times the IQR,
with individual points beyond these limits representing po-
tential outliers. Participants who received First Aid training
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(coded as 1) exhibited a higher median test score compared
to those without training (coded as 0). The presence of a
red dot within each category indicates the mean score, re-
inforcing the observed trend of higher performance among
trained participants. Overlaid jittered points (blue) display
individual test scores, demonstrating variability within each
group. The visualization supports the regression analysis,
suggesting that First Aid training is associated with a statis-
tically significant increase in test performance. The median
of the data of those who have received First Aid training is
higher, as is the mean score.
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Linear Regression with Binary Predictor for Trained (1) and Untrained (0) Participants

Dependent Variable (% Score Performance)
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Figure 6. Linear regression model plot on dependent variable total correct answers % (0-100) and independent variable

training in First Aid (0,1)

4. DISCUSSION

This study is the first of its kind in Greece to explore and doc-
ument the knowledge, skills, and educational gaps of primary
school teachers regarding First Aid. Data were collected
from educators working in both public and private schools,
with the ultimate goal of proposing recommendations for
more effective and comprehensive First Aid training.

Thousands of childhood accidents occur annually, the
majority of which take place within the school environ-
ment.>-6:23:241 These incidents are closely linked to the char-
acteristics of childhood—such as immaturity, playfulness,
vulnerability to unintentional injuries, and lack of fear.!”-2%!
Therefore, the need for proper training and continuous educa-
tion of teachers in First Aid becomes even more imperative.

The importance of teacher training in First Aid becomes
even more pronounced considering that the majority of pub-
lic schools in Greece lack professional school nurses.['®! In
such settings, teachers are often the first and only responders
during medical emergencies, which further underscores the
critical nature of their preparedness. Even in cases where
a school nurse is present—especially in densely populated
urban schools—it would be impossible for a single individual
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to handle multiple incidents simultaneously. Therefore, the
involvement of teachers in emergency response, whether or
not a school nurse is present, remains indispensable.

The sample consisted of 407 educators working in both
the public and private sectors, with a gender distribution
of 73.2% female and 26.8% male. Although research on
the male-to-female ratio in education, particularly primary
education, is limited, it is worth noting that in 2005, male pri-
mary education teachers accounted for 20% in industrialized
European countries, while the corresponding percentage in
the USA was 24.4%.1%6]

The findings of this study highlight the low level of knowl-
edge among educators regarding general and specific First
Aid topics, including Basic Life Support (BLS), CPR, and the
use of an Automated External Defibrillator (AED). Similar
levels of knowledge concerning First Aid have been reported

in other international studies.!>’~2"!

Given that only 3 out of the 18 education faculties in Greece
offer First Aid as an elective course, there is a significant
gap in the preparation of teachers entering the profession.
This knowledge gap should be addressed through educational
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interventions, especially since participants themselves recog-
nize that both their knowledge and confidence in First Aid
are low. In many Western countries (e.g., the USA), First
Aid training for teachers is mandatory and a prerequisite for
obtaining a teaching license.?"

A similar situation is observed both internationally and in
Greece, as previous research has shown that a large propor-
tion of teachers are inadequately trained in First Aid and lack
the confidence required to perform it effectively.®!] This
finding is supported by a study conducted among fourth-year
primary education students at the University of Granada,
Spain, which examined their training and the need to provide
First Aid in schools. The study, which included 70 final-
year students, concluded that although they recognized the
importance of First Aid for their professional development,
they had not received such training during their studies, mak-
ing it difficult for them to respond effectively to emergency

situations.[3?!

Another important finding of the present study is that 76.9%
of participants reported never having been trained in the use
of an AED. According to research by Bohm et al.,*3! over
a seven-year period, 33 cases of sudden cardiac arrest in
children and adolescents, with a median age of 15 years,
were recorded during sports activities. AED use was docu-
mented in all cases, mostly by emergency medical services
personnel (72%). Unfortunately, AEDs were used by by-
standers in only 12% of the cases. A total of 12 individuals
(36%) survived to hospital discharge, but survival increased
to 60% among those who received both immediate CPR by
laypersons and defibrillation with an AED. These findings
reinforce the life-saving value of CPR and AED use in such
critical situations.

Injuries are the leading cause of death among school-age
children and a major contributor to morbidity and mortal-
ity.®! Since students spend a significant portion of their
day at school, they are vulnerable to various conditions and
injuries that require First Aid. Therefore, as highlighted in
other studies,?8-3%-34] teacher training in First Aid should be
considered a fundamental measure for both prevention and
response.

The findings of the present study, which indicate higher
questionnaire scores among participants who had received
First Aid training, align with the encouraging results of a
previous study which demonstrated that after attending a
relevant training program, teachers were able to answer a
greater number of questions correctly. This improvement
was particularly evident among educators whose academic
backgrounds were unrelated to the health sector or who had
not previously received any form of First Aid training.['%!
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According to the results of the present study, training in First
Aid, CPR, and AED use significantly influenced participants’
performance. Statistical analysis revealed a strong corre-
lation between training and knowledge levels. Conversely,
no statistically significant differences were identified when
examining knowledge in relation to other variables, such as
employment sector (public or private).

However, the linear regression model used in this study sug-
gests that further research is needed to explore additional
factors that may influence teachers’ First Aid knowledge. It
would be particularly valuable to investigate variables such as
socioeconomic background and cultural influences, as these
broader societal factors shape attitudes toward prevention
and emergency preparedness.

Limitations

This study presents several limitations. First, our analyses
were based on a convenience sample that was not representa-
tive of the entire population of teachers in primary education.
Therefore, the results of this study cannot be generalized.
Second, research design provided a description at a given
point in time only. Repeated measures would offer a more
detailed representation of the relationships between the vari-
ables considered.

However, results of this study can contribute to the relevant
literature to the extent that they highlight the need to conduct
further research aimed at investigating the level of knowl-
edge and ability to apply first aid practices by teachers in the
country,>33] but also the need for proposals’ submission for
more effective teacher’s education in First Aid.

5. CONCLUSIONS

This study confirms previous findings that underline that First
Aid knowledge of teachers in Primary Education is insuffi-
cient. The primary cause for this seems to be poor training
of teachers in First Aid, which also results in lack of the
necessary self-confidence that one should possess when per-
forming First Aid. Therefore, it reveals the need to conduct
further similar research aimed at investigating the level of
knowledge and ability to apply First Aid practices by teach-
ers in the country. It also stresses out the need for proposals’
submission for more effective teacher’s education in First
Aid.
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