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Purpose:  To  evaluate  if attendance  at Lifeskills,  a safety  education  centre  for children  in  Year  6  (10–11
years),  is  associated  with  engagement  in safer  behaviours,  and  with  fewer  accidents  and  injuries,  in
adolescence.
Methods:  The  sample  are  participants  in the  Avon  Longitudinal  Study  of Parents  and  Children  who
attended  school  in the  Lifeskills  catchment  area  in Year  6; 60%  attended  Lifeskills.  At  14–15  years,  par-
ticipants  (n approximately  3000,  varies  by  outcome)  self-reported  road  safety  behaviours  and  accidents,
and  perceived  health  effects  and use  of  alcohol,  cannabis,  and  tobacco.  Additional  outcomes  from  link-
age  to Hospital  Episodes  Statistics  were  available  for a  sub-sample  (n = 1768):  hospital  admittance  (for
accident-related  reason,  from  11–16  years)  and  A&E  attendance  (for  any  reason,  from  approximately
14–16  years).
Results:  Children  who  attended  Lifeskills  were  more  likely  to report  using  pedestrian  crossings  on  their
way  to  school  than  children  who  did  not  attend  (59%  versus  52%).  Lifeskills  attendance  was  unrelated  to
the  ownership  of  cycle  helmets,  or the  use  of  cycle  helmets,  seat  belts,  or reflective/fluorescent  clothing,  or
to  A&E  attendance.  Use  of  cycle  helmets  (37%)  and  reflective/fluorescent  clothing  (<4%)  on last  cycle  was

low  irrespective  of Lifeskills  attendance.  Lifeskills  attendance  was  associated  with  less  reported  smoking
and  cannabis  use,  but  was  generally  unrelated  to perceptions  of the  health  impact  of  substance  use.
Conclusions: Lifeskills  attendance  was  associated  with  some  safer  behaviours  in  adolescence.  The  overall
low  use  of  cycle  helmets  and  reflective/fluorescent  clothing  evidences  the  need  for powerful  promotion
of  some  safer  behaviours  at Lifeskills  and at  follow-up  in schools.

©  2015  The  Authors.  Published  by Elsevier  Ltd. This  is an  open  access  article  under  the  CC BY  license
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n has long been regarded as important in the prevention
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feskills safety education centre in Bristol opened in 2000
e of seventeen permanent LASER (Learning About Safety
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ls. The children work through interactive, safety-related
 with their Guide, and are given the opportunity for dis-
This interactive and experiential approach is viewed as
tice (Mcwhirter and Francis, 2012; Tolmie et al., 2005).
ieve accident avoidance or engage in safe behaviours,

ds to be recognised and knowledge of appropriate
rs needs to be acquired, retained and put into action.
ucation interventions need to be evaluated from all these

 view (House of Lords Science and Technology Select
e, 2011). An early evaluation of Lifeskills assessed knowl-
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uish between immediate learning and longer-term reten-
d acquisition and retention was shown in many but not
ns (Lamb et al., 2006; Cowburn et al., 2003). However, the
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d with engagement in safer behaviours, or a reduction in

 and injury, over time.
urrent research uses data from ALSPAC, a longitudinal
ed in the same geographic area as Lifeskills, to evaluate

term effectiveness of some aspects of the Lifeskills training
ring outcomes for children who did and did not attend.
ation focuses on outcome measures where achievement
skills learning objectives would be expected to influence
me. These measures were chosen a priori by the study

 related to road safety, perceptions and use of substances
tobacco, cannabis), and hospital attendance.
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ts were participants in the Avon Longitudinal Study of
nd Children (ALSPAC). Details of the ALSPAC study have
lished (Boyd et al., 2013) and a searchable data dic-

 available (www.bristol.ac.uk/alspac/). ALSPAC recruited
 women with expected delivery dates between April 1,

 December 31, 1992 who lived in a defined geographic
n, UK). There were 14,062 live births and 13,988 chil-

 at one year. The children have been studied throughout
 using maternal and self-report questionnaires, and clinic

gleton children who were registered at a state-maintained
 the Lifeskills catchment area in Year 6 (as recorded in the
Pupil Database [NPD]) were eligible for inclusion in the
tudy (n = 10,112) (Fig. A.1). Ethical approval for ALSPAC
ined from the ALSPAC Ethics and Law Committee and the
earch Ethics Committees.

ures

osure – lifeskills attendance
ls in the Lifeskills catchment area (counties of Bath and
st Somerset, Bristol City, North Somerset, and South
rshire) are eligible to book a visit for their Year 6 pupils,

 year there is the capacity for around 65% of schools to
ifeskills provided an attendance register of schools that
d during the academic years that the ALSPAC participants
ear 6 (2001/2002, 2002/2003, and 2003/2004). The NPD

hool registration details of the ALSPAC participants were
the Lifeskills school attendance register. Where a link was
ed, the child was classified as having attended Lifeskills;

 link was established, the child was classified as not having
 Lifeskills.
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elmet (no, yes); wore a cycle helmet last time you rode a
can’t remember, yes); wore reflective/fluorescent clothing

 you rode a bike (no/can’t remember, yes); use of pedes-
sings on the way to school (always/most times if available,
es/hardly ever/never); used a seat belt last time you trav-
car (no/can’t remember, yes); always wear a seatbelt when
, yes); involvement in a road traffic accident (RTA) in the

 as a pedestrian or cyclist (no, yes).

ubstance perceptions and use. Perception of the impact
l [regular (daily) and binge drinking], regular smoking
ttes, and regular cannabis use, on physical and mental
re reported via a postal questionnaire sent at age 14 years.
ptions were on a 5-point scale from ‘very harmful’ to ‘very
A binary outcome was derived for each outcome (very
r not) as the vast majority reported each substance was
r very harmful.
nce  use was reported at age 15.5 years during a computer

dministered at the ALSPAC clinic. The binary (no/yes) sub-
e variables were: frequent drinking (20 or more occasions

 months); regular binge drinking (5+ drinks in any 24-h
 previous 2 years on 20+ occasions); behavioural prob-

 to alcohol (any of: used alcohol in dangerous situations;
identally physically hurt whilst drinking; had problem
ce; got into fights because of drinking); recent smoking
st 30 days); current weekly smoking; occasional cannabis

 more than once); problematic cannabis use (reported
n/very often to one or more of the 6 questions from the

 Abuse Screening Test (Piontek et al., 2008)).

ospital attendance. A sub-sample of the ALSPAC cohort
 linked to the Hospital Episodes Statistics (HES) dataset

 by the NHS Health and Social Care Information Centre
 re-used with the permission of The Health and Social
rmation Centre, all rights reserved.) This sub-sample is

 to ALSPAC participants who, via a postal consent cam-
ducted from 2011 to 2013, explicitly consented to the

n and use of their NHS health records by ALSPAC. Of the
ildren who attended school in the Lifeskills catchment
ar 6, 9284 were sent a consent pack requesting permission

 their health records. Of these 24.6% (2282/9284) pro-
sent by December 18, 2012 (the last date on which HES
ere extracted by ALSPAC). HES records were identified
cted for 99.2% (2263/2282) of this sub-sample, of which

 complete confounder data. The HES extracts include
f all hospital admissions and all A&E attendance episodes.
ospital admittance outcome, admissions for reasons rele-
feskills were identified using ICD-10 codes (V1-V49 road
ident related; F10-F19 alcohol, tobacco, drug related; T20-
s and corrosions; W61-W74 drowning and submersions;
85/W86 electrical accident) (World Health Organization,
e binary outcome (no, yes) was hospital admittance for
ese reasons from the August of the year the child fin-

ar 6 until the August of the year they finished Year 11
ately age 11–16 years).

E visits, the binary outcome (no, yes) was  any A&E atten-
m April 2007 (data only available from this date) until the
f the year the child completed Year 11. Therefore, for the
ar group, the A&E data covers a 5 month period from April

 2007; for the middle year group, a 17 month period from
7 to August 2008; and for the youngest year group, 29
rom April 2007 to August 2009.
tential confounders
res  of socioeconomic position (SEP) were reported
other during pregnancy: highest maternal education
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Table  1
Child  and parental characteristics by Lifeskills attendance status.

Attended Lifeskills
n  = 2544a % (95% CI)

Did not attend Lifeskills
n  = 1746a % (95% CI)

p-Value (�2 test)

Sex Female 55.7 (53.7–57.6) 52.2 (49.8–54.5) 0.02

Maternal education Degree 12.6 (11.4–14.0) 17.0 (15.3–18.8) 0.001
A  level 25.9 (24.2–27.6) 25.7 (23.7–27.8)
O  level 38.9 (37.0–40.8) 35.3 (33.1–37.6)
None/vocational  22.6 (21.1–24.3) 22.0 (20.1–24.0)

Highest  parental
occupational social
class

I  or II 57.1 (55.2–59.0) 60.0 (57.6–62.2) 0.15
III  non-manual 28.2 (26.5–30.0) 25.2 (23.2–27.3)
III  manual 10.3 (9.2–11.6) 10.8 (9.4–12.4)
IV  or V 4.4 (3.6–5.2) 4.0 (3.2–5.0)

Cycle  proficiency training Yes 40.3 (38.4–42.2) 36.1 (33.9–38.4) 0.006
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based on the job codes of the Office for Population Cen-

 Surveys (Office of Population Censuses & Surveys, 1991)
ed into 4 categories (I/II [professional/managerial & tech-

nm [skilled, non-manual]; IIIm [skilled, manual]; IV/V
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e cycle-related outcomes. For A&E attendance, analyses
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e of outcome data collection) and neighbourhood (Lower
tput Area) of residence at the time of completion of the
aires at 14 years (Office for National Statistics).
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ch outcome, a separate complete case analysis was per-
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 plus confounder data were included (see Table A.2 for a
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icted to participants who crossed at least one road on the
hool (Fig. A.1).
evel  logistic regression was used. Models were two level
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ts

ximately 60% of the children in the study sample had
 Lifeskills. Children who attended were more likely to be
ess likely to have a degree educated mother, and more

rath
outc
on g
avai

C
cent
own
on t
resc
the 

pede
Seat
they
trian
road
ated
rem
acco
ever
vers

T
drin
and 

heal
that
thos
rem
cann
ful t
in th
sma

A
use 

rece
perc
Thos
than
smo
cann
sex, 

O
had 

the m
bers
have had cycle proficiency training than those who did
d (Table 1). Associations between Lifeskills attendance and
e outcomes did not differ by sex, maternal education, or
nal social class and so models are presented adjusted for,

attendan
fer by Lif
had atten
(adjusted
 who returned the questionnaire at 13 years 10 months and who  had
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helmet ownership was  reported by over 60% of adoles-
o owned a bike. However, less than 40% of those who

 bike and helmet reported that they had worn a helmet
last cycle. Few bike owners had worn reflective or fluo-
lothing on their last cycle ride (<4%). Over half (56%) of
scents reported that they always or almost always used
n crossings when crossing roads on their way to school.
use when last in a car was high, although 10% reported that
not always wear one. Involvement in an RTA as a pedes-
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in particular to be very harmful to physical health,
abis to be very harmful to both mental and physical

hose who  attended Lifeskills were more likely to report
e drinking had a very harmful effect on health than
o  did not attend Lifeskills (Table 3). This difference

 in adjusted analyses. For regular drinking, smoking and
 use, the proportion who reported that it was very harm-
her physical or mental health was consistently higher
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Table  2
Road  safety related outcomes by Lifeskills attendance status.

Outcome Attended Lifeskills n/N (%) OR (95% CI)

Unadjusted Adjustedd

Owns cycle helmeta No 744/1226 (60.7) Ref Ref
Yes  1274/2067 (61.6) 0.98 (0.84–1.15) 0.97 (0.82–1.14)

Wore  cycle helmetb No 266/744 (35.8) Ref Ref
Yes  471/1270 (37.1) 1.04 (0.85–1.27) 1.03 (0.84–1.26)

Wore  reflective or fluorescent clothinga No 42/1242 (3.4) Ref Ref
Yes  74/2074 (3.6) 1.06 (0.72–1.55) 1.08 (0.73–1.59)

RTA  in past year as pedestrian or cyclist No 14/1107 (1.3) Ref Ref
Yes  22/1834 (1.2) 0.94 (0.47–1.86) 0.97 (0.49–1.94)

Always/mostly  uses pedestrian crossings on way  to schoolc No 549/1057 (51.9) Ref Ref
Yes  1064/1798 (59.2) 1.35 (1.14–1.60) 1.34 (1.13–1.59)

Wore  seat belt last time in car No 1344/1402 (95.9) Ref Ref
Yes  2253/2330 (96.7) 1.24 (0.86–1.79) 1.22 (0.85–1.76)

Always  wears seatbelt No 1243/1402 (88.7) Ref Ref
Yes  2106/2330 (90.4) 1.22 (0.98–1.53) 1.20 (0.96–1.50)

a Restricted to those who  own their own bike.
b Restricted to those who  own their own  bike and helmet.
c Restricted to those who  crossed at least one road on foot on way  to school.
d Adjusted for child’s sex, age, maternal education, and highest parental occupational social class. Cycle proficiency training also included in models for cycle helmet,

fluorescent clothing, and RTA outcomes.

Table 3
Perceived that substance use is ‘very harmful’ to health by Lifeskills attendance status.

Outcome (substance use very harmful to health) Attended Lifeskills n/N (%) OR (95% CI)

Unadjusted Adjusteda

Regular drinking – physical health No 865/1220 (70.9) Ref Ref
Yes 1428/1995 (71.6) 1.03 (0.88–1.21) 1.03 (0.88–1.20)

Regular  drinking – mental health No 672/1220 (55.1) Ref Ref
Yes 1137/1995 (57.0) 1.08 (0.94–1.25) 1.07 (0.93–1.24)

Binge  drinking – physical health No 687/1220 (56.3) Ref Ref
Yes 1211/1995 (60.7) 1.18 (1.02–1.37) 1.17 (1.01–1.35)

Binge  drinking – mental health No  525/1220 (43.0) Ref Ref
Yes 916/1995 (45.9) 1.12 (0.97–0.29) 1.11 (0.96–1.29)

Smoking  – physical health No 898/1220 (73.6) Ref Ref
Yes 1495/1995 (74.9) 1.06 (0.90–1.25) 1.07 (0.90–1.26)

Smoking  – mental health No 461/1220 (37.8) Ref Ref
Yes 795/1995 (39.9) 1.09 (0.94–1.26) 1.09 (0.94–1.26)

Cannabis  – physical health No 852/1220 (69.8) Ref Ref
Yes 1437/1995 (72.0) 1.09 (0.93–1.28) 1.05 (0.89–1.23)

Cannabis  – mental health No 837/1220 (68.6) Ref Ref
Yes 1399/1995 (70.1) 1.06 (0.91–1.25) 1.04 (0.88–1.21)

a Adjusted for child’s sex, age, maternal education, and highest parental occupational social class.

Table 4
Substance use by Lifeskills attendance status.

Outcome Attended Lifeskills n/N (%) OR (95% CI)

Unadjusted Adjusteda

Frequent drinking No 174/910 (19.1) Ref Ref
Yes  267/1491 (17.9) 0.92 (0.74–1.14) 0.93 (0.75–1.16)

Binge  drinking No 87/910 (9.6) Ref Ref
Yes  149/1491 (10.0) 1.06 (0.80–1.41) 1.07 (0.80–1.42)

Behavioural  problems due to alcohol No 90/910 (9.9) Ref Ref
Yes  122/1491 (8.2) 0.81 (0.61–1.08) 0.83 (0.62–1.10)

Recent  smoking No 160/910 (17.6) Ref Ref
Yes  212/1491 (14.2) 0.79 (0.63–0.99) 0.78 (0.62–0.98)

Weekly  smoking No 94/910 (10.3) Ref Ref
Yes  114/1491 (7.7) 0.73 (0.54–0.97) 0.71 (0.53–0.96)

Occasional  cannabis No 97/910 (10.7) Ref Ref
Yes  116/1491 (7.8) 0.72 (0.54–0.97) 0.74 (0.55–0.99)

Problematic  cannabis use No 28/910 (3.1) Ref Ref
91 (3

a Adjuste  class.

4. Discu

There 

the age o
Yes  45/14

d for child’s sex, age, maternal education, and highest parental occupational social
ssion

is some evidence that children who attended Lifeskills at
f 10–11 years had enhanced safety skills and attitudes

in  adoles
always/m
were mo
to physic
.0) 0.98 (0.61–1.58) 1.02 (0.63–1.66)
cence. Attenders were more likely to report that they
ostly used pedestrian crossings on their way to school,

re likely to report that binge drinking was very harmful
al health, and were less likely to report recent smoking



112 ention

or occasi
we did no
attended

Of  the
crossings
dance. Ch
the child
friends, s
ing road 

road acci
times: an
ously inj
2008 and
being mo
ing aims
teaching 

have long
safest pla
school co
do not co
et al., 20
Lifeskills,
best acqu
2006).

Childr
accident 

(Royal So
dents are
(Public H
injuries a
injury (R
signalling
study, re
tive cloth
attended
ing a hel
cycle ow
most rece
those wh
higher SE
(William
ficult for 

behaviou
reflective
to learn t
also to ar
them to a
equipme
behaviou

Health
whilst ne
change a
belief tha
change re
(Ajzen, 20
teenagers
fits of cyc
the risk o
to their u
saying th
et al., 199
terms of 

nants of 

intervent
tudes to 

to young

ualit
ased

he r
t wi
led

hol, s
th w
selv

king,
 repo
his is
ome
viou
tanc
g a la
just

terin
 exa
ge to
ur st
sures
ty m
ing 

e pu
of th
ngui

 harm
betw

 clos
long-

atel
ifesk
ere 

 mo
 resu
prom
he AL
kills
lable
es di

 relat
all p
ver-e
ener

ave a
., 200
lly, w
form

ived 

ribut
dan

ciate

oncl

he to
ther

rove 

AC d
viou

of do
A. Teyhan et al. / Accident Analysis and Prev

onal cannabis use. However, for many of the outcomes,
t detect differences between those who had and had not

 Lifeskills.
 road safety related outcomes, the use of pedestrian

 was the only one to be associated with Lifeskills atten-
oosing where to cross the road is something most of

ren had some autonomy over (the majority walked with
iblings, or on their own; few walked with adults). Improv-
safety on the school commute is a key priority as most
dents involving children occur during school commuting

 average of 16 children per week were killed or seri-
ured between 8–9 am and 4–7 pm in England between

 2012, with those from more deprived neighbourhoods
st at risk (Public Health England, 2014). Lifeskills train-

 to influence a child’s road crossing behaviour through
children to recognise the risk posed by cars, that cars

 stopping distances, and that pedestrian crossings are the
ce to cross. These safety messages are pertinent to the
mmute as research suggests that car drivers frequently
mply with speed limits in school zones (Strawderman
15; Ellison et al., 2011). In the earlier evaluation of

 knowledge of car stopping distances was one of the
ired and retained pieces of information (Lamb et al.,

en aged 10–15 years are at greater risk of having a cycling
than any age group other than adults aged over 60 years
ciety for the Prevention of Accidents, 2014), and acci-

 more common in children from deprived neighbourhoods
ealth England, 2014). In those who have an accident, head
re common and the majority of fatalities involve a head
oyal Society for the Prevention of Accidents, 2014), thus

 the importance of helmet use at this age. In the current
ported use of cycle helmets was low and use of reflec-
ing very low amongst children whether or not they had

 Lifeskills. Only 37% of helmet owners reported wear-
met on their most recent cycle ride, and less than 4% of
ners had worn reflective or fluorescent clothing on their
nt ride. Cycle helmet ownership, and helmet use amongst
o owned a helmet, were more common in children from
P families, in general concordance with previous research
s et al., 1997; Lang, 2007). It could be argued that it is dif-
Lifeskills to have a direct effect on these kinds of safety
rs. For example, a child who did not own a helmet or

 clothing prior to their Lifeskills visit would need not only
he benefits of such items and retain that knowledge, but
ticulate that knowledge to a parent in order to persuade
cquire the items. Limited financial resources to buy safety
nt are obstacles to a child successfully adopting safety
rs taught to them.

 behaviour models have long indicated that knowledge,
cessary, may  not be sufficient to result in behaviour

s it competes with inertia and other barriers, such as a
t a given risk is too low for concern, or that the behaviour
quired is at variance with social and behavioural norms
11; Noar and Zimmerman, 2005). For example, a study of

 in Oxford found high levels of knowledge about the bene-
le helmets, with 96% believing wearing a helmet reduces
f head injury, but also high levels of perceived barriers
se with 71% thinking they ‘looked ridiculous’, and many
eir friends ‘discouraged them from wearing one’ (Joshi
4). Children’s attitudes towards helmets, for example in
their benefits and how they look, are strong determi-
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ions need to address not only knowledge but social atti-
the behaviour in question. They also need to be relevant

 people irrespective of social background to ensure social
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ies  in health and safety behaviours are not inadvertently
 (White et al., 2009).

esults for substance perceptions and use are in agree-
th the need for safety education to address more than
ge. The vast majority of ALSPAC adolescents reported that
moking and cannabis were ‘harmful’ or ‘very harmful’ to
hen aged 14, yet many were soon using these substances
es. By 15.5 years almost one in five reported frequent

 almost 10% were weekly smokers, and a similar propor-
rted occasional cannabis use.

 the first evaluation of Lifeskills with relatively long-term
s. We  have been able to examine differences in road safety
rs, and the perceptions of the health effects, and use, of
es, between those who  did and did not attend Lifeskills
rge, longitudinal population-based cohort. We  were able

 for some potential confounders and to take into account
g at the school and neighbourhood level. Furthermore, we
mined both self-reported outcomes and outcomes from

 hospital records.
udy does however have limitations. None of the ALSPAC

 were designed a priori to evaluate Lifeskills. For the cycle
easures, use of a cycle helmet and fluorescent/reflective
refer only to the last time cycled. We  have no information
rpose of that cycle ride, or the time of day. The main objec-
e Lifeskills set on substances was for the child to be able to
sh between drugs that do good (i.e. medicines) and drugs
, between prescription and over-the-counter medicines,
een illegal and legal drugs. Our outcome measures are
e match to this objective, although it can be assumed that
term goal of teaching children about drugs that harm is
y to reduce their use.
ills attendance is not recorded at the individual level and
is a risk of misclassification in attendance status (e.g. if a
ved school part way through Year 6), which would atten-
lts towards the null. The analysis of A&E attendance was
ised by the lack of data for the years immediately follow-
SPAC children’s visit to Lifeskills, when we would assume

 would have the greatest potential for accident reduction.
 codes in the A&E data did not make it possible to identify
rectly related to a Lifeskills outcome. As the study sample
ively affluent, and several outcomes socially patterned, the
revalences could be under-estimates of risky behaviours,
stimates of safe behaviours, compared to adolescents in
al population. As the section of the population most likely
ccidents was  under-represented in our sample (Towner
5), this will have reduced our power to detect small effects.
ith the exception of cycle proficiency training, we have
ation on other relevant training the children may  have

(e.g. drug safety lessons in school); such training may  have
ed to, or masked, differences in the outcomes by Lifeskills
ce status if the likelihood of receiving other training was
d with Lifeskills attendance.

usions

pics covered by Lifeskills are relevant to this age group,
e is the potential for an intervention of this kind to
a range of safety behaviours, and prevent accidents. The
ata give an insight into the prevalence of some safety

rs and reported health and safety attitudes across a num-
mains amongst adolescents who both did and did not
feskills. Children who attended Lifeskills were more likely
 using pedestrian crossings on their way to school than
who  did not attend, and Lifeskills attendance was associ-

 less reported smoking and cannabis use. Data indicate
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