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ABSTRACT
Background: Research indicates that school-based first aid programmes appear to
improve students’ knowledge and skills. However, evidence for their effectiveness
is limited by a lack of rigorously designed studies. This research used a cluster
randomised crossover trial to assess the effects of two different types of first aid
training on the frequency and appropriateness of older adolescents’ first aid
behaviours towards their peers 12 months after training.
Methods: Schools eligible to participate were government funded and able to
accommodate first aid training and survey time for two consecutive Year 10 student
cohorts. Four Australian public schools were matched in two pairs and randomly
assigned to receive either physical first aid (PFA) or teen mental health first aid
(tMHFA) training for their Year 10 student cohort (mean age 16 years). In the second
year, the new Year 10 cohort received the other intervention. Four cohorts were
randomised to receive PFA and four were randomised to receive tMHFA. Online
surveys were administered at baseline and 12 months after training, measuring
whether students had encountered a peer needing PFA, whether they had provided
PFA, what actions they performed and, if applicable, why they had been unable to
help the person. Only research staff analysing the data could be blinded to
measurement occasion, school identity and condition.
Results: Four cohorts received PFA and four received tMHFA. The results indicated
that there were no differences between groups regarding the frequency of appropriate
first aid actions performed 12 months after training. The most common types of
PFA provided to a peer were sending for help and wound care. Students most
commonly mentioned someone else attending to their peer or lacking skills or
experience as reasons for not performing PFA actions.
Conclusions: More research that examines first aid behaviours using rigorous,
longitudinal study designs is needed to establish the effectiveness of school-based first
aid training for older adolescents.

How to cite this article Rossetto A, Morgan AJ, Hart LM, Kelly CM, Jorm AF. 2020. Frequency and quality of first aid offered by older
adolescents: a cluster randomised crossover trial of school-based first aid courses. PeerJ 8:e9782 DOI 10.7717/peerj.9782

Submitted 5 May 2020
Accepted 30 July 2020
Published 17 August 2020

Corresponding author
Alyssia Rossetto,
alyssia.rossetto@unimelb.edu.au

Academic editor
Eric Bauman

Additional Information and
Declarations can be found on
page 12

DOI 10.7717/peerj.9782

Copyright
2020 Rossetto et al.

Distributed under
Creative Commons CC-BY 4.0

http://dx.doi.org/10.7717/peerj.9782
mailto:alyssia.rossetto@�unimelb.edu.au
https://peerj.com/academic-boards/editors/
https://peerj.com/academic-boards/editors/
http://dx.doi.org/10.7717/peerj.9782
http://www.creativecommons.org/licenses/by/4.0/
http://www.creativecommons.org/licenses/by/4.0/
https://peerj.com/


Subjects Emergency and Critical Care, Nursing, Public Health, Science and Medical Education
Keywords Randomised controlled trial, First aid, Behaviour, Adolescents, School health programs,
School-based training

INTRODUCTION
The ability to provide first aid is an important set of skills for anyone of any age to have.
The provision of appropriate first aid to an ill or injured person can save a life, mitigate the
severe consequences of sudden illness or injury, address minor injuries in a timely and
effective way, and create a caring and reassuring environment until emergency services
arrive.

First aid skills may be particularly important for groups who are often exposed to illness
and injury, such as children and adolescents (Wilks & Pendergast, 2017). Rates of hospital
admissions for conditions such as anaphylaxis are rising, particularly in the 5–14 year
age group (Mullins, Dear & Tang, 2015). Accidents and injuries are a leading cause of
hospitalisation, morbidity and mortality among children and adolescents in Australia and
worldwide (Australian Institute of Health & Welfare, 2018; Global Burden of Disease
Pediatrics Collaboration, 2016; Pointer, 2014). In Australia, the most commonmechanisms
of injury for young people aged between 11 and 17 are falls, road transport and intentional
self-harm (Mitchell, Curtis & Foster, 2018; Pointer, 2014). Transport-related injuries,
collisions and falls are also the most common causes of major paediatric trauma in
11–15 year olds in the state of Victoria, and these injuries primarily occur in settings
outside the home and school (e.g. on roads, streets and highways, in recreation areas, and
in athletics and sports areas; Beck et al., 2019). This suggests that illnesses and injuries
in young people are common and take place in areas where bystanders, such as peers, may
be present and able to offer first aid.

One way to increase the proportion of young people equipped with first aid skills is
to offer first aid training to students in schools. Schools have an influential role in
promoting adolescent health and wellbeing, and provide access to the majority of
young people from diverse socio-economic backgrounds. Although first aid training for
students is not currently mandatory in Australia, schools appear to be supportive of first
aid courses for students, and first aid principles align well with Australian school
curriculum goals of developing students’ knowledge, skills, self-efficacy and resilience
across various life domains (Wilks & Pendergast, 2017).

Many studies have assessed the effectiveness of school-based first aid programmes.
Systematic reviews indicate that first aid training appears to improve students’ knowledge
and skills in areas such as injury prevention, cardiopulmonary resuscitation (CPR) and
use of automatic external defibrillators (Plant & Taylor, 2013; Reveruzzi, Buckley &
Sheehan, 2016). However, existing evidence for the effectiveness of school-based first aid
programmes is limited by a lack of well-designed studies. Common methodological issues
include a lack of random allocation, absence of comparison or control groups, small or
biased samples, failure to measure students’ first aid knowledge or experiences prior to
completing school-based first aid training, and a lack of justification for the topics
addressed in the training (Reveruzzi, Buckley & Sheehan, 2016). These issues indicate that
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more rigorous study designs are needed to examine the acquisition and retention of first
aid skills in adolescent students undertaking school-based first aid training. Studies
that assess whether first aid skills are used, and used appropriately, outside of learning and
skills testing settings are also needed to understand whether and how adolescents apply
first aid when faced with a real-life emergency.

The current article reports on a subset of results from a randomised controlled trial
which compared a physical first aid (PFA) course with an equivalent length mental health
first aid course (teen Mental Health First Aid; tMHFA) to assess the effects of each type of
training on older adolescents’ PFA behaviours 12 months after the training. This study
aimed to establish whether the training programmes produced differences in the frequency
with which students offered and provided PFA to peers experiencing an illness or
injury and the amount of first aid provided that was in line with current PFA guidelines.
It was hypothesised that students receiving the PFA course would offer PFA more often,
provide PFA more often, and provide more appropriate PFA than students receiving
the tMHFA course. The study also aimed to ascertain which PFA actions were most
commonly performed amongst this age group and why first aid might not have been
provided in situations where a peer required PFA. Lastly, the study aimed to assess
predictors of appropriate PFA.

MATERIALS AND METHODS
The description below outlines the sections of the trial design and study methodology
relevant to the aims of this research. It conforms to the CONSORT 2010 statement and
extension for cluster randomised trials (Campbell et al., 2012). Full details of the trial and
methodology can be found in Hart et al. (2018).

Study design
A cluster randomised crossover trial with four schools was conducted between 2014 and
2017. Each school comprised one cluster and provided two cohorts of Year 10 students
during the study. Each school received both interventions, with one student cohort
completing one intervention in the first year, and a second student cohort completing the
other intervention in the second year. Schools enrolled in the trial were pair matched
based on their Index of Community Socio-Educational Advantage (ICSEA) and the size of
their Year 10 cohort. Pairs were then randomly assigned to receive either tMHFA or
PFA for their Year 10 students in the first year of the trial. In the second year, the new Year
10 students received the other intervention. This trial design reduced the number of
clusters required to achieve adequate participant numbers, enabled counterbalancing
across schools, and allowed analyses to control for within-school variance.

Participants and procedure
Schools in the Melbourne region which had expressed an interest in receiving mental
health first aid training for staff and students were contacted to discuss the research.
Schools eligible to participate were government funded and able to accommodate three
30-min survey sessions and three 75-min training sessions during regular class time for
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two consecutive Year 10 student cohorts. Upon completion of a research agreement signed
by the school principal, the research team enrolled and matched schools in the trial.
The intervention sequence for each pair of schools (i.e. whether schools received tMHFA
or PFA first) was determined by the trial manager using a random sequence generator.
The trial’s research assistant allocated the first sequence to the first school enrolled in
the trial (and its pair), and allocated the second sequence to the second school (and its
pair). Researchers, instructors, schools and students could not be blinded to intervention
type. Survey and training sessions were then scheduled, using information provided by
schools regarding the number of Year 10 students and classes in their cohorts.

All students in each cohort were eligible to complete evaluation surveys if they had
parental consent and provided assent by selecting a checkbox that confirmed they wished
to proceed at the beginning of each survey. Students, parents and teachers were informed
about the research through information sessions, electronic and hard copy information
forms, and school-based communications (e.g. newsletters). Opt-out (passive) parental
consent was used; parents could opt their child out of the training and/or surveys at any
time by returning a signed form to the school.

All surveys were hosted on the online platform Survey Monkey. Schools were emailed
a link to each survey, which was distributed to students through an intranet or student
email address. Students entered a unique participant identification number at the
beginning of each survey, which enabled their responses to be matched over time but
did not permit them to be identified by the researchers. Students completed a baseline
survey 1 week prior to the first training session, a post-course survey up to 1 week after the
final training session, and a follow-up survey 12 months after the final training session.

All students were eligible to take part in the training allocated to their cohort if they
had parental consent. The PFA and tMHFA training programmes each consisted of
three 75-min classroom-based sessions, with sessions typically beginning 1 week after
completion of the baseline survey and delivered 1 week apart. Each programme was
presented by trained external instructors. Table 1 summarises the content of each
programme by session. The content covered appropriate responses to health problems
that adolescents were likely to encounter in their peers. PFA content was delivered by
accredited St. John Ambulance and Red Cross instructors through didactic instruction,
group discussion, demonstrations and practical activities with mannequins, bandages and
splints. The course was developed for this research and was shorter in duration and more
limited in content than accredited first aid courses offered in Australia. tMHFA is a
skills-based programme that teaches adolescents how to recognise and respond to a peer
experiencing mental ill health. Courses were delivered by accredited tMHFA instructors
through a Powerpoint presentation, films, role-play activities, group discussion, small
group activities, a manual and workbook activities (Hart et al., 2016). Students in both
interventions received a certificate of completion at the end of their training.

Measures
The questions described below were administered during the baseline and 12-month
follow-up surveys. Post-course surveys did not include these questions as it was unlikely
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that students would have had an opportunity to administer first aid in the time
between completing the training and beginning the post-course survey. As there are no
standardised scales in this area of research, questions from the First Aid Experiences
Questionnaire (Hart et al., 2019, 2016; Jorm, Kitchener & Mugford, 2005) were adapted to
ask respondents about PFA situations they had encountered.

Students firstly completed two sections based on two vignettes of adolescents
experiencing mental health problems (data reported elsewhere; see Hart et al. (2016) and
Hart et al. (2018)). The next section asked ‘In the last 12 months (baseline)/Since
completing the first aid course 12 months ago (follow-up), have you come across someone
about your age (i.e. between 13 and 18 years old) who has required first aid because of an

Table 1 Structure and content of first aid interventions.

Session number
and duration

PFA tMHFA

Session 1
(75 min)

First aid and the DRSABCD action plan
– Where to start

– When and how to call emergency
services

– How to manage a conscious person

– How to manage an unconscious person

– When and how to perform
cardiopulmonary resuscitation

– When and how to use an automated
external defibrillator

Mental health and mental health problems
– What is mental health?

– What are mental health problems?

– Types of mental health problems

– Impact on young people

– What is stigma?

– Types of appropriate help

Session 2
(75 min)

Basic first aid for:
– Sprains

– Strains

– Wound care

– Fractures and dislocations

– Concussion

– Asthma

Helping a friend in a mental health crisis
– What is mental health first aid?

– What is a mental health crisis?

– Using the tMHFA action plan to help a
friend in crisis

– Recovery position

Session 3
(75 min)

Basic first aid for:
– Anaphylaxis

– Poisons

– Exposure to heat

– Exposure to cold

– Diabetes

– Seizure

Helping a friend who is developing a
mental health problem

– The importance of acting early

– Using the tMHFA action plan to help a
friend in crisis

– Helpful links and resources

Action plan D: Danger

R: Response

S: Send for help

A: Open airway

B: Check for breathing

C: Start CPR

D: Attach defibrillator

Look: Look for warning signs

Ask: Ask how they are

Listen: Listen up

Help: Help them connect with an adult

Your Friend: Your friendship is important

Note:
PFA, Physical First Aid; tMHFA, teen Mental Health First Aid.
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emergency or injury?’ Students who responded ‘No’ or ‘I don’t want to answer this
question’moved on to the next section of the survey, while students who answered ‘Yes’ or
‘Not sure’ proceeded to answer additional questions about their experiences.

Students were asked to type in the number of people about their age they had
encountered who required assistance for an emergency or injury, and then asked whether
they had offered any help to the person they knew best. Students who responded ‘No’
were asked why they had been unable to help the person (free text response), and students
who answered ‘Yes’ or ‘Not sure’ were asked to describe what they did to help the person
(free text response).

Students provided demographic information (age, gender, English as first language) at
baseline, and indicated howmany training sessions they attended (0, 1, 2 or 3) at 12-month
follow-up.

Sample size calculation
Sample size calculations conservatively estimated 100 Year 10 students per school, with
50% completing pre-intervention and 12-month follow-up surveys. This would result in
200 students per intervention (n = 800 students in total). The estimated intraclass
correlation for students at the school cluster level was 0.003, based on findings from
previous research (Hart et al., 2016). The intraclass correlation was not included in the
power calculations because participating schools were matched and its effect on the study
design was therefore likely to be limited. The study assumed a 0.70 correlation between
pre- and post-intervention measurements, resulting in 0.80 power to detect small
(d = 0.17) group-by-measurement occasion differences at a = 0.05.

Statistical analysis
Primary research outcomes were analysed at the individual level. Although this trial used
cluster randomisation, this research aimed to assess the effect of each type of first aid
training on students’ subsequent behaviour towards their peers, rather than the effects of
the training on the whole school community. Research staff analysing the data were
blinded to measurement occasion, school identity and condition.

Free text responses describing first aid provided to a peer were analysed using a coding
framework developed for this study, which was based on current PFA guidelines
(https://resus.org.au/guidelines/) and content analysis approaches (Crowe, Inder & Porter,
2015). Each code corresponded to a topic discussed in the PFA sessions (e.g. check airway,
asthma, wound care) and included instructions, examples and counter-examples to
guide coder fidelity. Three members of the research team developed the initial coding
frame, which was refined through discussion and double-coding of sample responses
(selected to represent different codes). Coding discrepancies were discussed until
consensus was reached. After finalising the coding framework, the remaining responses
were coded. Responses were assigned a value of one if they corresponded to a first aid
action covered in the training. Responses which were incorrect, inappropriate, or did not
relate to any other codes in the coding frame were coded as zero. Responses could be coded
into more than one category. Researchers coding and analysing data were blinded to
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measurement occasion, school identity and intervention. Interrater reliability between
coders was kappa = 0.88, p < 0.001. This coding frame is available as a Supplemental File.

Free text responses describing reasons for not providing first aid were analysed using
a second coding framework, which was developed through content analysis of the
open-ended responses to this question (Crowe, Inder & Porter, 2015). Two members of the
research team developed the initial coding frame which was refined through discussion.
One researcher then coded all responses. Responses which could not be interpreted,
did not make sense or required the coder to make strong assumptions about the student’s
meaning were categorised as ‘unable to code’ and excluded from subsequent analyses.
This coding frame is available as a Supplemental File.

Data were analysed using percent frequencies, chi-square analyses (using Cramer’s
V as a measure of effect size) and logistic regression. The intraclass correlation between
appropriate first aid given and school cohort was 0.03, suggesting that school-level
clustering had little influence on the data. Analyses were conducted using SPSS 25.

RESULTS
Table 2 shows the number of students allocated to each intervention, participant numbers
at each time point and data on the number of students who encountered a person needing

Table 2 Participant numbers and analyses of first aid offered and provided by intervention.

Description tMHFA PFA Total Significance

Sample size at intervention allocation 989 953 1,942

Baseline data

Number of surveys submitted 821 803 1,624

Participation rate 83% 84% 83.5%

Number of students responding ‘Yes’ or ‘Not sure’ to the question ‘In the last 12
months have you come across someone about your age who has required first aid
because of an emergency or injury?’

404 394 798 X2(1) = 0.039,
p = 0.844,
V = 0.01

Number of students responding ‘Yes’ or ‘Not sure’ to the question ‘Did you offer
help to the person you knew best?’

346 (85.6%) 339 (86.0%) 685 (85.8%) X2(1) = 0.020,
p = 0.887,
V = 0.01

Number of students providing appropriate PFA to a peer 38/260
responses
(14.6%)

80/272
responses
(29.4%)

118/532
responses
(22.2%)

X2(1) = 16.861,
p = 0.000,
V = 0.18

12-month follow-up data

Number of surveys submitted 465 429 894

Participation rate (as % of baseline surveys submitted) 56.6% 53.4% 55.0%

Number of students responding ‘Yes’ or ‘Not sure’ to the question ‘In the last 12
months have you come across someone about your age who has required first aid
because of an emergency or injury?’

154 129 283 X2(1) = 1.373,
p = 0.241,
V = 0.04

Number of students responding ‘Yes’ or ‘Not sure’ to the question ‘Did you offer
help to the person you knew best?’

133 (86.4%) 109 (84.5%) 242 (85.5%) X2(1) = 0.282,
p = 0.595,
V = 0.03

Number of students providing appropriate PFA to a peer 16/96
responses
(16.7%)

27/85
responses
(31.8%)

43/181
responses
(23.8%)

X2(1) = 5.674,
p = 0.017,
V = 0.18
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PFA, offered first aid, and provided appropriate first aid. The mean age of students
completing the baseline survey was 15.87 years (SD = 0.52); 44.7% were female and 72.5%
spoke English as a first language (see Hart et al. (2018) for full details). Of the students
responding to the section on experiences of first aid, the mean age was 15.87 years
(SD = 0.51), 46.4% were female and 76.6% spoke English as a first language. Chi-square
analyses indicated that at both baseline and follow-up, there were no significant differences
between interventions regarding the number of students who had encountered a
person needing PFA in the last 12 months, or in the proportion of students who
offered help to the person they knew best. However, at both time points, the group
receiving PFA training provided significantly more appropriate first aid than the group
receiving tMHFA. Logistic regressions that assessed intervention × time interactions
for appropriate provision of PFA (controlling for age, gender, English as first language,
school, intervention received, number of first aid sessions attended and whether
appropriate PFA was provided at baseline) confirmed that appropriate PFA provided at
baseline was the only significant predictor of appropriate help at each time point. Receipt
of PFA training did not appear to improve the frequency or quality of students’ first
aid actions.

Of the total number of open-ended responses describing first aid provided to a peer,
60.3% were categorised as inadequate or ineffective. These responses included: talking to,
calming or comforting the person with no mention of other actions taken; taking a
peer to the school nurse or sick bay; offering assistance after the emergency had passed
(e.g. ‘Offered to carry person’s books whilst their leg was in a moon boot’); and responses
that did not describe a specific first aid action (e.g. ‘Asked if there was anything I could
do for them’, ‘Assist them in any way possible to make sure they were okay’). Table 3
summarises the most common types of appropriate PFA provided to a peer across both
time points.

Table 4 summarises reasons given for not providing first aid at both time points.
The most common reasons were because someone else was already providing first aid,
because the student perceived their skill set or experience to be inadequate and because
practical constraints precluded the provision of first aid.

DISCUSSION
The results of this study indicate that brief PFA training does not appear to affect the
frequency of appropriate first aid actions performed by older adolescents 12 months
later. Despite significant differences between the PFA and tMHFA groups at follow-up,
pre-existing differences at baseline suggested that the programme was not effective at
changing behaviour. A lack of improvement in, or retention of, adolescents’ first aid skills
at 12 month follow-up is an atypical finding in the literature on school-based first aid
programmes (Moore, Plotnikoff & Preston, 1992). One explanation for this finding may
be that the bespoke, shortened PFA course used in this research may have reduced
effectiveness when compared with lengthier, accredited PFA programmes, although at just
under 4 hours duration it is somewhat longer than other first aid courses assessed in school
settings (Reveruzzi, Buckley & Sheehan, 2016). This finding may also have resulted
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from the methodology used to assess first aid responses. Other studies of school-based first
aid programmes use knowledge or skills assessments to evaluate students’ first aid
competencies, while this research used an open-ended, free text response question. Many

Table 3 Most common types of first aid provided to a peer with a physical injury or illness.

First aid
response (n)

Example quote Percentage of
all responses
(n = 916)

Percentage of
appropriate
responses
(n = 172)

n (%) of
appropriate
responses from
PFA group

n (%) of
appropriate
responses from
tMHFA group

Send for help
(52)

‘I asked if they required any medical attention and rang 000’
(P1612, baseline)

5.7 30.4 33 (63.5) 19 (36.5)

Wound care
(48)

‘Well it was my nephew and he had a deep cut on his head, I first
got a towel and put water on it and told him to hold it against
the wound, and as it was still bleeding and no one was home—I
dialled 000 to ask for help and it went on from there.’ (P74,
follow-up)

5.2 28.1 34 (70.8) 14 (29.2)

Strains and
sprains (26)

‘Performed RICER’ (P992, follow-up) 2.8 15.2 13 (50.0) 13 (50.0)

Fractures and
dislocations
(13)

‘Made a sling out of my T-shirt and carried him to a safe place’
(P976, baseline)

1.4 7.6 11 (84.6) 2 (15.4)

Note:
A total of 676 responses were recorded at baseline and 240 at follow-up. Only categories with responses provided by more than five participants are included in this table.
Other responses, reported by between one and five participants, related to: checking for danger, DRSABCD, checking airways, performing CPR, asthma management,
seizure management, allergy management, fainting management, spinal injury management, checking for a response, concussion management and anaphylaxis
management. Logistic regressions that assessed whether type of PFA provided at baseline predicted the same type of PFA at follow-up (controlling for age, gender, English
as first language, school, intervention received and number of first aid sessions attended) were non-significant, with the exception of sending for help. The only significant
predictor of sending for help at 12-month follow-up was sending for help at baseline (p = 0.001).

Table 4 Most common reasons for not providing first aid to a peer with a physical injury or illness.

Reason (n) Example Percentage of
all responses
(n = 158)

Percentage
of codable
responses
(n = 109)

n (%) of codable
responses from
PFA group

n (%) of codable
responses from
tMHFA group

Someone else provided first aid (29) ‘The first aid team was already there’
(P517, baseline)

18.4 26.6 17 (58.6) 12 (41.6)

Lacked adequate skills or experience
(22)

‘Because I am not confident enough to do
first aid’ (P424, baseline)

13.9 20.2 8 (36.4) 14 (63.6)

Practical constraints (16) ‘Could not reach the person’ (P1315,
baseline)

10.1 14.7 7 (43.7) 9 (56.3)

Peer did not need first aid (11) ‘All they needed was a band-aid’ (P1057,
baseline)

7.0 10.1 6 (54.5) 5 (45.5)

Negative perspective of first aid or
person needing first aid (10)

‘Too weirded out’ (P184, baseline) 6.3 9.2 5 (50.0) 5 (50.0)

No reason (8) ‘There wasn’t a reason’ (P822, baseline) 5.1 7.3 5 (62.5) 3 (37.5)

Student is not sure why they didn’t
provide first aid (9)

‘Not sure’ (P1591, baseline) 5.7 8.3 4 (44.4) 5 (55.6)

Note:
A total of 115 responses were recorded at baseline and 43 at follow-up. Only categories with responses provided by more than five participants are included in this table.
Other responses, reported by between one and five participants, included: being unaware that first aid was needed and no established rapport with the person. Logistic
regressions that assessed whether reason for not providing PFA at baseline predicted reason for not providing PFA at follow-up (controlling for age, gender, English as
first language, school, intervention received and number of first aid sessions attended) revealed no significant predictors.
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responses were brief or lacked key details which would have enabled coders to assess
the adequacy of students’ first aid actions and assign a valid code. The resultant loss of data
likely contributed to the null effects found in the analyses.

Analysis of the types of appropriate first aid provided to peers indicated that first aid
was provided for injuries such as wounds, sprains/strains and fractures/dislocations.
This highlights the importance of designing first aid courses for young people that enable
them to address injuries and illnesses common to adolescence (Reveruzzi, Buckley &
Sheehan, 2016). Adolescents who were unable to help a peer who needed first aid cited a
range of reasons for this, including that others were already providing first aid (reported
more often by PFA participants) and a belief that their skills and experience were not
adequate (reported more often by tMHFA participants). It appears that only the reason
related to lack of skill or experience has been reported previously in this age group
(Kanstad, Nilsen & Fredriksen, 2011;Ma et al., 2015; Omi et al., 2008). These results should
be regarded as preliminary as it is uncommon for studies to examine reasons for not
providing first aid in response to a real-life emergency. Future research should attempt to
replicate these findings with different, larger samples of adolescents and endeavour to
understand these reasons in greater depth. Semi-structured interviews may offer insight
into why adolescents with first aid training believe they lack the skills to provide first aid, or
why they may feel reluctant to provide first aid to a peer (c.f. Wilks et al. (2016), who
found that primary school-aged children were less likely to feel confident helping a friend
or same-aged stranger than a family member). This information could be used by course
developers to address perceived barriers to helping among adolescents during training,
and assess whether this affects rates of first aid provision.

Although further research is needed to better understand how first aid skills can best be
acquired, retained and used outside of learning and testing environments, the results
of this study suggest that schools can maximise the utility and relevance of school-based
first aid programmes in two main ways. Firstly, schools can endeavour to ensure that their
first aid programmes contain topics that are appropriate and useful for the target age
group. The results of this research imply that the most commonly used first aid skills were
performed in response to injuries and illnesses common to adolescence. Courses which
incorporate content that reflects students’ developmental stage alongside basic life support
steps may increase the likelihood of young people applying first aid to a peer in an
emergency, which may ultimately contribute to reductions in injury-related morbidity and
mortality (Tannvik, Bakke & Wisborg, 2012). A second, complementary suggestion for
schools is to consider introducing a first aid educational pathway into the curriculum
that enables students to learn age-appropriate first aid skills during each school year
(De Buck et al., 2015; Wilks & Pendergast, 2017). A first aid educational pathway, such as
the one developed by De Buck et al. (2015)may serve many purposes, including revision of
knowledge and skills from previous years alongside acquisition of new skills, improving
students’ confidence and competence in applying first aid, and improving teachers’
confidence in teaching first aid to students of any age. The pathway could also be
developed in consultation with students to ensure that it addresses topics and concerns
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that are important to them, such as particular barriers to providing first aid (see Table 4).
Embedding regular first aid lessons into the school curriculum, and including student
input in their development, can help to normalise the subject and increase students’
comfort, self-efficacy, knowledge and skills in this area (Wilks & Pendergast, 2017).

This research responds to calls in the first aid literature for more randomised controlled
trials (Van de Velde et al., 2009), particularly ones assessing school-based first aid
training and first aid behaviours (Reveruzzi, Buckley & Sheehan, 2016). The study used a
rigorous cluster-randomised crossover trial methodology with longitudinal follow-up,
and recruited a large, diverse sample of schools and adolescents. The structure and timing
of each first aid intervention was matched to improve the likelihood that any changes to
behaviour would be due to programme content and not an artefact of undertaking an
activity outside of the usual curriculum. The content was designed to cover key first aid
skills, such as CPR, and first aid injuries and emergencies common to adolescence,
such as strains, sprains, wounds and anaphylaxis, to increase its relevance to, and utility
for, the target audience (De Buck et al., 2015; Reveruzzi, Buckley & Sheehan, 2016).
The findings also have ecological validity, as they provide some insight into whether and
how first aid skills were used outside of learning and testing environments, and why they
were not used.

Despite these advantages, limitations remain. Not including follow-up surveys between
baseline and 12 month follow-up means that the research could not examine whether
knowledge or motivation to assist were retained up to a point (e.g. 3 or 6 months after
training; Andresen et al., 2008) before dropping off. As the questionnaire did not ask
about prior first aid training at baseline, or whether students had undertaken additional
first aid training between baseline and follow-up, the analyses could not control for
these variables, or clarify whether any changes were due to the first aid training delivered
as part of this research. The questionnaire also did not ask students what the problem
requiring first aid was, and so it is not known whether the first aid provided was
appropriate for the situation, or administered effectively; students’ ability to correctly
perform the first aid actions they were taught was not assessed. The small number of
students responding to the follow-up survey, and the brief explanations of their first aid
actions, precluded a more thorough assessment of first aid behaviour and reasons for
not helping at 12-month follow-up. As the research relied on self-report and students’
recollection of events that may have happened several months earlier, recall bias may
have affected the quantity, quality and validity of the data. Lastly, a large proportion of
open-ended responses could not be coded, which considerably reduced both the
quantity and quality of data. Several of these limitations are being addressed in another
large-scale trial comparing tMHFA and PFA which is currently underway, for example
offering remuneration to increase participation rates, asking what the problem requiring
first aid was and including questions about intentions and confidence to provide first
aid to a peer experiencing different illnesses and injuries. It is anticipated that these
changes will enhance the amount and quality of data on first aid actions performed by
adolescents.
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CONCLUSIONS
The findings of this research highlight the need for more rigorously designed longitudinal
studies to establish the effectiveness of school-based first aid programs, and more research
that focuses on first aid behaviour in response to emergencies that adolescents may
encounter. An improved understanding of first aid skill retention and use will contribute
to the development of engaging and relevant health education for young people.

ACKNOWLEDGEMENTS
The authors wish to thank Don Dumayas for developing the coding frame used to
analyse the open-ended responses, Catherine Johnson and Penny Cropper for coding the
responses and Betty Kitchener who assisted with the grant application which funded this
research.

ADDITIONAL INFORMATION AND DECLARATIONS

Funding
This research was supported by a Mental Health Research grant awarded to the authors by
Australian Rotary Health, and by a National Health and Medical Research Council
Grant awarded to Anthony F. Jorm. The funders had no role in study design, data
collection and analysis, decision to publish, or preparation of the manuscript.

Grant Disclosures
The following grant information was disclosed by the authors:
Australian Rotary Health.
National Health and Medical Research Council.

Competing Interests
Anthony F. Jorm and Amy J. Morgan are Academic Editors for PeerJ. Alyssia Rossetto
is employed by Mental Health First Aid Australia as the Research Manager. Claire M. Kelly
is employed by Mental Health First Aid Australia as the Director of Research and
Curriculum. Anthony F. Jorm is a Director on the Board of the not-for-profit organisation
Mental Health First Aid Australia that provides teen Mental Health First Aid instructor
training to appropriately qualified individuals. No author will financially benefit from
the results of this research.

Author Contributions
� Alyssia Rossetto performed the experiments, analysed the data, prepared figures and/or
tables, authored or reviewed drafts of the paper, and approved the final draft.

� Amy J. Morgan performed the experiments, analysed the data, prepared figures and/or
tables, authored or reviewed drafts of the paper, and approved the final draft.

� Laura M. Hart conceived and designed the experiments, performed the experiments,
analysed the data, authored or reviewed drafts of the paper, and approved the final draft.

Rossetto et al. (2020), PeerJ, DOI 10.7717/peerj.9782 12/15

http://dx.doi.org/10.7717/peerj.9782
https://peerj.com/


� Claire M. Kelly conceived and designed the experiments, authored or reviewed drafts of
the paper, and approved the final draft.

� Anthony F. Jorm conceived and designed the experiments, performed the experiments,
analysed the data, prepared figures and/or tables, authored or reviewed drafts of the
paper, and approved the final draft.

Human Ethics
The following information was supplied relating to ethical approvals (i.e. approving body
and any reference numbers):

Ethics approval was obtained from the University of Melbourne’s Human Research
Ethics Committee (HREC1341238) and the state government education department for
Victoria (2014_002268).

Clinical Trial Registration
The following information was supplied regarding Clinical Trial registration:

Australian New Zealand Clinical Trials Registry: ACTRN12614000061639, available
from https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=365334&is
Review=true.

Data Availability
The following information was supplied regarding data availability:

Raw data is available in the Supplemental Files.

Supplemental Information
Supplemental information for this article can be found online at http://dx.doi.org/10.7717/
peerj.9782#supplemental-information.

REFERENCES
Andresen D, Arntz HR, GräflingW, Hoffmann S, Hofmann D, Kraemer R, Krause-Dietering B,

Osche S, Wegscheider K. 2008. Public access resuscitation program including defibrillator
training for laypersons: a randomized trial to evaluate the impact of training course duration.
Resuscitation 76(3):419–424 DOI 10.1016/j.resuscitation.2007.08.019.

Australian Institute of Health and Welfare. 2018. Deaths in Australia. Canberra: Australian
Institute of Health and Welfare.

Beck B, Teague W, Cameron P, Gabbe BJ. 2019. Causes and characteristics of injury in paediatric
major trauma and trends over time. Archives of Disease in Childhood 104(3):256–261
DOI 10.1136/archdischild-2018-315565.

Campbell MK, Piaggio G, Elbourne DR, Altman DG. 2012. Consort 2010 statement: extension to
cluster randomised trials. British Medical Journal 345(sep04 1):e5661 DOI 10.1136/bmj.e5661.

Crowe M, Inder M, Porter R. 2015. Conducting qualitative research in mental health: thematic
and content analyses. Australian & New Zealand Journal of Psychiatry 49(7):616–623
DOI 10.1177/0004867415582053.

De Buck E, Van Remoortel H, Dieltjens T, Verstraeten H, Clarysse M, Moens O,
Vandekerckhove P. 2015. Evidence-based educational pathway for the integration of first aid
training in school curricula. Resuscitation 94:8–22 DOI 10.1016/j.resuscitation.2015.06.008.

Rossetto et al. (2020), PeerJ, DOI 10.7717/peerj.9782 13/15

https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=365334&isReview=true
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=365334&isReview=true
http://dx.doi.org/10.7717/peerj.9782#supplemental-information
http://dx.doi.org/10.7717/peerj.9782#supplemental-information
http://dx.doi.org/10.7717/peerj.9782#supplemental-information
http://dx.doi.org/10.1016/j.resuscitation.2007.08.019
http://dx.doi.org/10.1136/archdischild-2018-315565
http://dx.doi.org/10.1136/bmj.e5661
http://dx.doi.org/10.1177/0004867415582053
http://dx.doi.org/10.1016/j.resuscitation.2015.06.008
http://dx.doi.org/10.7717/peerj.9782
https://peerj.com/


Global Burden of Disease Pediatrics Collaboration. 2016. Global and national burden of diseases
and injuries among children and adolescents between 1990 and 2013: findings from the global
burden of disease 2013 study. JAMA Pediatrics 170(3):267–287
DOI 10.1001/jamapediatrics.2015.4276.

Hart LM, Bond KS, Morgan AJ, Rossetto A, Cottrill FA, Kelly CM, Jorm AF. 2019. Teen Mental
Health First Aid for years 7–9: a description of the program and an initial evaluation.
International Journal of Mental Health Systems 13(1):71 DOI 10.1186/s13033-019-0325-4.

Hart LM, Mason RJ, Kelly CM, Cvetkovski S, Jorm AF. 2016. ‘teen Mental Health First Aid’: a
description of the program and an initial evaluation. International Journal of Mental Health
Systems 10:3 DOI 10.1186/s13033-016-0034-1.

Hart LM, Morgan AJ, Rossetto A, Kelly CM, Mackinnon A, Jorm AF. 2018. Helping adolescents
to better support their peers with a mental health problem: a cluster-randomised crossover trial
of teen Mental Health First Aid. Australian & New Zealand Journal of Psychiatry 52(7):638–651
DOI 10.1177/0004867417753552.

Jorm AF, Kitchener BA, Mugford SK. 2005. Experiences in applying skills learned in a mental
health first aid training course: a qualitative study of participants’ stories. BMC Psychiatry
5(1):43 DOI 10.1186/1471-244X-5-43.

Kanstad BK, Nilsen SA, Fredriksen K. 2011. CPR knowledge and attitude to performing
bystander CPR among secondary school students in Norway. Resuscitation 82(8):1053–1059
DOI 10.1016/j.resuscitation.2011.03.033.

Ma A, Wong K, Tou A, Vyas L, Wilks J. 2015. CPR knowledge and attitudes among high school
students aged 15–16 in Hong Kong. Hong Kong Journal of Emergency Medicine 22(1):3–13
DOI 10.1177/102490791502200101.

Mitchell RJ, Curtis K, Foster K. 2018. A 10-year review of child injury hospitalisations, health
outcomes and treatment costs in Australia. Injury Prevention 24(5):344–350
DOI 10.1136/injuryprev-2017-042451.

Moore PJ, Plotnikoff RC, Preston GD. 1992. A study of school students’ long term retention of
expired air resuscitation knowledge and skills. Resuscitation 24(1):17–25
DOI 10.1016/0300-9572(92)90170-H.

Mullins RJ, Dear KBG, Tang MLK. 2015. Time trends in Australian hospital anaphylaxis
admissions in 1998–1999 to 2011–2012. Journal of Allergy and Clinical Immunology
136(2):367–375 DOI 10.1016/j.jaci.2015.05.009.

Omi W, Taniguchi T, Kaburaki T, Okajima M, Takamura M, Noda T, Ohta K, Itoh H, Goto Y,
Kaneko S, Inaba H. 2008. The attitudes of Japanese high school students toward
cardiopulmonary resuscitation. Resuscitation 78(3):340–345
DOI 10.1016/j.resuscitation.2008.03.233.

Plant N, Taylor K. 2013. How best to teach CPR to schoolchildren: a systematic review.
Resuscitation 84(4):415–421 DOI 10.1016/j.resuscitation.2012.12.008.

Pointer S. 2014. Hospitalised injury in children and young people 2011-12. In: Australian institute
of Health and Welfare, ed. Injury Research and Statistics Series No. 91, Catalogue No. INJCAT.
167th Edition. Canberra: Australian Institute of Health and Welfare.

Reveruzzi B, Buckley L, Sheehan M. 2016. School-based first aid training programs: a systematic
review. Journal of School Health 86(4):266–272 DOI 10.1111/josh.12373.

Tannvik TD, Bakke HK, Wisborg T. 2012. A systematic literature review on first aid provided by
laypeople to trauma victims. Acta Anaesthesiologica Scandinavica 56(10):1222–1227
DOI 10.1111/j.1399-6576.2012.02739.x.

Rossetto et al. (2020), PeerJ, DOI 10.7717/peerj.9782 14/15

http://dx.doi.org/10.1001/jamapediatrics.2015.4276
http://dx.doi.org/10.1186/s13033-019-0325-4
http://dx.doi.org/10.1186/s13033-016-0034-1
http://dx.doi.org/10.1177/0004867417753552
http://dx.doi.org/10.1186/1471-244X-5-43
http://dx.doi.org/10.1016/j.resuscitation.2011.03.033
http://dx.doi.org/10.1177/102490791502200101
http://dx.doi.org/10.1136/injuryprev-2017-042451
http://dx.doi.org/10.1016/0300-9572(92)90170-H
http://dx.doi.org/10.1016/j.jaci.2015.05.009
http://dx.doi.org/10.1016/j.resuscitation.2008.03.233
http://dx.doi.org/10.1016/j.resuscitation.2012.12.008
http://dx.doi.org/10.1111/josh.12373
http://dx.doi.org/10.1111/j.1399-6576.2012.02739.x
http://dx.doi.org/10.7717/peerj.9782
https://peerj.com/


Van de Velde S, Heselmans A, Roex A, Vandekerckhove P, Ramaekers D, Aertgeerts B. 2009.
Effectiveness of nonresuscitative first aid training in laypersons: a systematic review.
Annals of Emergency Medicine 54(3):447–457 DOI 10.1016/j.annemergmed.2008.11.005.

Wilks J, Kanasa H, Pendergast D, Clark K. 2016. Emergency response readiness for primary
school children. Australian Health Review 40(4):357–363 DOI 10.1071/AH15072.

Wilks J, Pendergast D. 2017. Skills for life: first aid and cardiopulmonary resuscitation in schools.
Health Education Journal 76(8):1009–1023 DOI 10.1177/0017896917728096.

Rossetto et al. (2020), PeerJ, DOI 10.7717/peerj.9782 15/15

http://dx.doi.org/10.1016/j.annemergmed.2008.11.005
http://dx.doi.org/10.1071/AH15072
http://dx.doi.org/10.1177/0017896917728096
https://peerj.com/
http://dx.doi.org/10.7717/peerj.9782


Minerva Access is the Institutional Repository of The University of Melbourne

Author/s:
Rossetto, A;Morgan, AJ;Hart, LM;Kelly, CM;Jorm, AF

Title:
Frequency and quality of first aid offered by older adolescents: a cluster randomised
crossover trial of school-based first aid courses

Date:
2020-08-17

Citation:
Rossetto, A., Morgan, A. J., Hart, L. M., Kelly, C. M. & Jorm, A. F. (2020). Frequency and
quality of first aid offered by older adolescents: a cluster randomised crossover trial of
school-based first aid courses. PEERJ, 8, https://doi.org/10.7717/peerj.9782.

Persistent Link:
http://hdl.handle.net/11343/245247

License:
CC BY

http://hdl.handle.net/11343/245247
CC%20BY

	Frequency and quality of first aid offered by older adolescents: a cluster randomised crossover trial of school-based first aid courses ...
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusions
	flink6
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


