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Abstract

Objective: Following the adoption of food policies replacing unhealthy products
by healthy foods in school, the present study tested the effectiveness of an
intervention aimed at encouraging high-school students to stay in school for
lunch instead of eating in fast-food restaurants.
Design: A 12-week multi-strategy intervention targeting specific determinants of
behaviour was evaluated via a quasi-experimental pre- and post-intervention
design. A self-administered questionnaire was employed based on the theory of
planned behaviour.
Setting: An experimental (n 129) and a control school (n 112) in central Canada.
Subjects: High-school students aged 12 to 17 years.
Results: Compared with control school students, those in the experimental school
significantly increased the mean number of days that they stayed in school for
lunch (relative risk 5 1?55; 95 % CI 1?06, 2?27; P 5 0?024), as well as the propor-
tion who remained in school for lunch every day (relative risk 5 1?21; 95 %
CI 1?04, 1?40; P 5 0?014). Among the psychosocial variables targeted, only self-
efficacy appeared to be influenced by the intervention, mainly because of
a decline in control group values. Mediation analysis indicated a significant
mediating effect of self-efficacy on the mean number of days that students stayed
in school for lunch (bias-corrected and accelerated point estimate 5 0?079; 95 %
CI 0?0059, 0?1958).
Conclusions: These results suggest that interventions aimed at enhancing self-
efficacy can successfully contribute to students staying in school during lunch
time. Such interventions should be considered in obesity prevention programmes
adapted to high-school students.
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The repercussions of obesity on health problems such as

type II diabetes, CVD, hypertension and cancer are well

known(1–4). Unfortunately, a growing number of children

and adolescents have problems stemming from being

overweight or obese(4,5). That is why several organizations

are calling for interventions to help youngsters develop

healthy nutritional and physical activity habits(1–3).

In response to this alarming situation, many schools in

Europe, Canada and the USA have adopted new food

policies and, consequently, replaced unhealthy products

by healthy foods(6–8). Hence, adolescents are more likely

to eat healthy meals by staying in school during lunch

time to eat a meal prepared at home or purchased in

school cafeterias, instead of frequenting fast-food restau-

rants. It is now well recognized that meals prepared outside

the home, such as those sold in fast-food restaurants, are

generally less nutritious and contain higher amounts of

energy, fat and sugars than home-made meals(9–12).

Unfortunately, many schools are surrounded by fast-food

restaurants that are very often within walking distance(13–17).

It is thus attractive for students to lunch in such places.

Indeed, easy access to fast-food restaurants in areas near

schools is associated with poor-quality foods consumed by

adolescents and the risk of being overweight or obese(18,19).

The Canadian Community Health Survey of 2004 demon-

strated the extent of fast-food consumption among adoles-

cents. It was observed that one-third of adolescents aged 14

to 18 years had consumed fast foods the day before the

survey(20). A recent study ascertained that 42?5% of students

went to fast-food restaurants during lunch time at least once

in the last 10d, and 11?0% reported that they ate in fast-food

restaurants at least twice weekly(21). These data illustrate the

importance of this public health problem and confirm the

need to address it.

To the best of our knowledge, no theory-based inter-

vention has specifically focused on the problem of

*Corresponding author: Email Dominique.Beaulieu@fsi.ulaval.ca r The Authors 2012



motivating students to remain in school for lunch instead

of eating in fast-food restaurants. The present intervention

programme was developed to attain this goal. More pre-

cisely, the present study examined the effectiveness of a

theory-based intervention and verified the mediating

effect of targeted theoretical variables on the behaviour of

staying in school for lunch among high-school students.

Experimental method

Intervention description

The development of the intervention programme was gui-

ded by intervention mapping(22). This model combines

theoretical and empirical data with the particular beliefs and

context of the target population(23). One of the intervention

mapping steps is to identify the determinants of behaviour in

the target population. An extended version of the theory of

planned behaviour(24,25) served to identify these determi-

nants. Thus, based on the observations reported by Beaulieu

and Godin(21), the target determinants of the intervention

were intention, perceived social norm, perceived beha-

vioural control, perceived self-efficacy and attitude. Specific

objectives were formulated for each of these determinants,

and theoretical methods and practical applications were

selected. Intention was addressed indirectly through its

determinants (i.e. perceived social norm, perceived beha-

vioural control, attitude and perceived self-efficacy). For this

purpose, the recommendations of Bartholomew et al.(22),

Bandura(26,27) and Michie et al.(28) were followed. Moreover,

given that there is no evidence to support a particular type of

intervention to improve nutritional behaviour(19,29–31) and

many results suggest that multi-strategy interventions(19,30–36)

can be effective among adolescents, it was decided to

implement a multi-component programme over a 12-week

period during early 2010 (winter to spring). Considering the

important role of parents in their adolescents’ food habits,

some practical applications were dedicated to them. Table 1

presents the theoretical methods and practical applications

associated with the target determinants.

In summary, practical applications were offered: (i) in

classrooms (distribution of tools, recipes and pamphlets,

audio messages by teachers and school principal, cooking

sessions); (ii) at lunch time (improvisation play theatre);

(iii) during free time periods (electronic messages, school

website, quiz); and (iv) to parents (electronic messages,

conference, distribution of tools). As recommended for

intervention mapping(22), individuals representative of the

target population and stakeholders were consulted at each

step of the intervention programme’s development and

implementation.

Study population and samples

The study population comprised high-school students

between the ages of 12 and 17 years. Two schools from

Table 1 Theoretical methods and practical applications associated with determinants

Determinants Method Practical applications

Attitude Information transmission Custom-made pamphlets presenting the advantages of staying in school
for lunchPersuasive communication

Improvisation play theatre on topics related to the consequences of
eating in school

Peer approach

Audio messages on Interphone by teachers in classrooms and the school
principal promoting the advantages of staying in school for lunch

Electronic messages (Facebook, emails, school website) promoting the
advantages of staying in school for lunch

Quiz addressing knowledge of cafeteria facilities, lunch preparation and
conservation

Perceived social norm Modelling Posters addressing the fact that the majority of students are staying in
school for lunchPersuasive communication

Electronic messages on behalf of the Student Council PresidentPeer approach

Perceived behavioural control/
Perceived self-efficacy

Information transmission Posters illustrating pointers to cope with barriers (e.g. bring a meal in an
insulated container)Persuasive communication

Electronic messages (Facebook, emails, school website) giving tools and
resources to cope with barriers

Peer approach

Tools to facilitate lunch planning and preparation (recipes, menu planners,
Canada Food Guide, pamphlets, magnets)

Reinforcement

Custom-made pamphlets presenting means of overcoming barriers and
resources to facilitate lunch preparation

Direct experience

Cooking session: preparation of two different lunch menus (tuna-wrap and
chicken salad)

Modelling

Rewards (recipe books, insulated food containers) distributed among quiz,
improvisation play theatre and conference participants

Encouragements (in audio and electronic messages) to maintain behaviour
Electronic messages to parents (emails, school website) giving tools and

resources to cope with barriers, on behalf of the Health Committee
Conferences by a nutritionist for parents aimed at providing pointers and

tools to facilitate lunch preparation
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the same school board located in the same city and

sharing the same socio-economic level were invited to

participate in the study. In each school, a random sample of

400 students was selected from a list of students enrolled in

the main school programmes. In the experimental group,

students were enrolled in general and international courses

(n 400 out of 1931). In the control group, students were

enrolled in general and information technology courses

(n 400 out of 973). Both schools belonged to the public

system and served students with a low deprivation index(37).

A pre-intervention questionnaire was mailed to these

800 students. Figure 1 shows the number of participants

in the experimental and control groups who completed

the questionnaire pre- and post-intervention and who

were included in the analysis. Response and attrition rates

were respectively 45?5 % and 23?7 % in the experimental

group and 42?2 % and 28?5 % in the control group.

Data collection

Experimental and control group students were invited to

complete and return a self-administered questionnaire

twice, the first time in September 2009 (pre-intervention)

and the second time in May 2010 (post-intervention). For

logistical reasons related to school organization, it was

impossible to randomly sample 400 students from dif-

ferent levels and academic programmes during school

time. Therefore, questionnaires were sent to their homes

for return by mail. This data collection method also

allowed parental consent to be obtained, as requested by

the Research Ethics Committee. Parent and student consent

forms were included in the pre-intervention package.

Different strategies were adopted to encourage partici-

pation(38). First, a project introduction letter was delivered

to all parents of students from both schools during

the summer preceding the school year. Second, gift

certificates from a sports store were randomly drawn

among respondents. Third, various forms of recall fol-

lowed each mailing: a postcard was posted 1 week after

sending the questionnaires and three audio messages in

both schools were aired at 1-week intervals via the local

Interphone system. Fourth, a second copy of the post-

intervention questionnaire was sent to non-respondents

4 weeks after the first mailing. The study was approved

by the Research Ethics Committee of Laval University

(No. 2008-312/03-06-2009).

Variables measured

The questionnaire was developed in accordance with the

methodology suggested by the author of the theory of

planned behaviour(25) and the approach described by

Godin and Kok(39). Questions were also formulated as per

theoretician recommendations(24,40,41). The questionnaire

assessed sociodemographic (i.e. age, sex, school level,

school programme), behavioural (i.e. number of days in

the last ten school days the respondent (i) stayed in school

for lunch, (ii) ate lunch prepared at home, (iii) ate lunch

purchased in the school cafeteria and (iv) went to a fast-

food restaurant for lunch) and psychosocial variables

Experimental group
Randomized (n 400)

Not reached (wrong address: n 4)

Control group
Randomized (n 400)

Not reached (wrong address: n 3;
quit school: n 1) 

Pre-test completed (n 180)
Excluded (eat at home: n 2)

Pre-test completed (n 167)
Excluded (eat at home: n 8)

Contacted at post-test (n 178)
Not reached (quit school: n 1)

Contacted at post-test (n 159)
Not reached (quit school: n 1)

Post-test completed (n 135)
Excluded (eat at home: n 5;

incoherent: n 1)

Post-test completed (n 113)
Excluded (eat at home: n 1)

Analysed (n 129) Analysed (n 112)

Fig. 1 Flowchart of study participation
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(i.e. intention, attitude, perceived behavioural control, per-

ceived social norm, behavioural beliefs, self-efficacy and

facilitating factors). To reduce questionnaire length, norma-

tive beliefs were not included. A 5-point Likert-type scale

was utilized for most psychosocial items; the average of

the sum of items of each construct was considered in the

analyses. The reliability of all psychosocial variables was

appropriate; internal consistency (Cronbach’s a) of the

baseline questionnaire varied between 0?61 and 0?94.

In the questionnaire, a first screening question identi-

fied students who usually returned home for lunch; these

students were asked to complete only the sociodemographic

items and were excluded from the analysis. The same

questionnaire was used at each time measurement in

both schools. However, for the experimental school, a

few questions were added in the post-intervention

questionnaire to verify the degree of exposure to inter-

vention activities.

Two dependent variables were operationalized with

the following question: ‘On how many days did you stay

in school for lunch in the last 10 school days?’ (intra-class

coefficient 5 0?71). One of the dependent variables was

the number of days out of ten that students remained in

school for lunch. The second dependent variable was

expressed as a proportion, i.e. the proportion of students

who stayed in school for lunch every day (i.e. all 10 d).

Table 2 presents the numbers of items that served to

assess each psychosocial variable, examples of questions

and response options as well as Cronbach a values.

Data analysis

Descriptive analysis of the sociodemographic variables

was undertaken to first verify sample representativeness.

ANOVA and the x2 test verified the equivalence of the

experimental and control samples and the potential differ-

ences between study completers and drop-outs for baseline

sociodemographic, behavioural and psychosocial variables.

Given the negative skewness of the distribution of the first

dependent variable (i.e. number of days), Poisson regression

was applied, with the GENMOD procedure controlling for

covariates (age and past behaviour). With regard to the

second dependent variable (i.e. proportion of students), log-

binomial regression with GENMOD compared the propor-

tion of students who stayed in school every day (i.e. all 10d)

with those who did not stay every day (i.e. 9 d or less), also

controlling for age and past behaviour. The moderating

effects of sex, age and school programme were tested in the

latter analysis by means of interaction terms between treat-

ment and each of these variables. Analysis was performed

only on participants who completed both pre- and post-

tests. Finally, intention-to-treat analysis was conducted and

included drop-outs, who were attributed baseline data on

the dependent variable (last observation carried forward).

To verify if the intervention positively changed the target

psychosocial variables, analysis of covariance was performed

controlling for past behaviour, baseline values of the study

variables and sociodemographic covariates associated with

the study variables. Moreover, mediation analysis ascertained

if the effect of the intervention (X) on the outcome (Y; i.e. the

mean number of days that students stayed in school for

lunch) was mediated by changes in the targeted psychosocial

variables (M). A bootstrapping procedure (5000 bootstrap

samples) was applied(42–45) controlling for key covariates

(age, past behaviour, means of psychosocial variables at

baseline) according to the SAS macro procedure proposed

by Preacher and Hayes(46). The given a, b, c and c 0 paths

represent respectively the unstandardized regression coeffi-

cients of the effect of the intervention on the mediator (a),

the direct effect of the mediator on the outcome (b), the total

effect of the intervention on the outcomes (c) and the direct

effect of the intervention on the outcome (c 0). Mediation was

considered significant if the bias-corrected and accelerated

(BCa) 95% confidence interval did not span zero(42,43). All

analyses were undertaken with the SAS statistical software

package version 9?2 (SAS Institute, Cary, NC, USA).

Results

Samples

The two randomized samples of 400 students did not

differ in gender, school level and programme type from

Table 2 Number of items, examples of questions and response options, and Cronbach a values for the theoretical constructs (n 337)

Variable (number of items) Examples of items Examples of response options Cronbach’s a

Intention (3) Do you intend to stay in school to eat your lunch
every day in the next 2 weeks?

Certainly not (1) to Certainly yes (5) 0?94

Attitude (4) For you to stay in schoolywould bey? Very boring (1) to Very stimulating (5) 0?84
Perceived behavioural

control (3)
For you to stay in schoolywould bey? Very easy (1) to Very difficult (5) 0?61

Perceived social norms (3) Would most people important to you recommend
that you stay in schooly?

Certainly not (1) to Certainly yes (5) 0?70

Behavioural beliefs (4) If you stayywould it allow you: (i) to be with your
friends, (ii) to participate in school activities?

Certainly not (1) to Certainly yes (5) 0?61

Control beliefs: facilitating
factors (3)

Would it help you to stayyif there was a larger
choice of foods available in school?

Certainly not (1) to Certainly yes (5) 0?68

Self-efficacy (3) Would you stayyeven if you must wait to warm
your meal in a microwave oven?

Certainly not (1) to Certainly yes (5)
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their respective reference populations. This observation

also applied to respondents (experimental school, n 178;

control school, n 159) with the exception of school pro-

gramme type in the control school; students from the

information technology programme were over-repre-

sented in comparison to the reference population (49?1 %

v. 40?6 %; x2 5 5?53, P 5 0?018). Students in the experi-

mental and control groups who completed the baseline

questionnaire did not differ in terms of gender and school

level from non-respondents. However, a higher percen-

tage of student non-respondents were registered in the

general programme compared with other programmes

(experimental: 58?6 % v. 41?4 %; x2 5 12?96, P 5 0?0003;

control: 63?9 % v. 36?1 %; x2 5 6?64, P 5 0?01).

Table 3 enumerates the characteristics of respondents

and differences between the two groups at pre-test.

Several differences were noted. In particular, compared

with respondents from the experimental group, a higher

proportion of those from the control group were boys,

were older, stayed less often in school for lunch, reported

going more often to fast-food restaurants and had a less

positive predisposition towards the target behaviour.

Differences were also observed between drop-outs and

participants included in the analysis. Compared with

participants included in the analysis, a higher proportion

of drop-outs were enrolled in the general programme

(55?2 % v. 41?5 %; x2 5 5?21, P 5 0?02), were slightly older

(14?70 (SD 1?45) years v. 14?02 (SD 1?48) years; t 5 23?82,

P 5 0?0002), reported eating lunch in school less fre-

quently (9?07 (SD 1?77) d v. 9?52 (SD 0?97) d; t 5 2?34,

P 5 0?02) and perceived fewer advantages of eating in

school (3?87 (SD 0?86) v. 4?07 (SD 0?71); t 5 2?07, P 5 0?04).

Intervention effect on behaviour

Table 4 presents descriptive statistics on the different

behavioural patterns adopted by students in the lunch

period. The proportion of experimental group students

who went to fast-food restaurants at least once during the

last ten school days before the intervention was 24?0 %

compared with 17?2 % after the intervention; proportions

in the control group were 32?7 % and 31?5 %, respectively.

Poisson regression analysis controlling for age and past

behaviour showed that the intervention had a significant

effect on the mean number of days that students stayed in

school for lunch (relative risk (RR) 5 1?55; 95 % CI 1?06,

2?27; P 5 0?024; Fig. 2). Similar results were obtained with

intention-to-treat analysis (RR 5 1?53; 95 % CI 1?13, 2?09;

P 5 0?006). No moderating effects of sex, school pro-

gramme and school level were apparent.

Log-binomial regression analysis compared students

who stayed in school every day over a 10 d period with

those who stayed 9 d or less, also controlling for age and

past behaviour. Again, a significant intervention effect

was seen (RR 5 1?21; 95% CI 1?04, 1?40; P 5 0?014; Fig. 3).

Table 3 Baseline characteristics of respondents and differences between the experimental and control groups at pre-intervention:
high-school students aged 12 to 17 years, central Canada, September 2009

Experimental (n 178) Control (n 159) Differences between groups

Variable n % n % x2, P value

Sex 12?51, P 5 0?0004
Girls 106 59?55 64 40?25
Boys 72 40?45 95 59?75

School level 7?71, P 5 0?10
Secondary 1 36 20?22 26 16?35
Secondary 2 38 21?35 20 12?58
Secondary 3 30 16?85 27 16?98
Secondary 4 38 21?35 49 30?82
Secondary 5 36 20?22 37 23?27

School programme 3?73, P 5 0?053
Regular 72 40?45 81 50?94
Other* 106 59?55 78 49?06

Mean SD Mean SD t, P value

Age (years) 13?99 1?50 14?47 1?47 2?95, P 5 0?003
Behaviour

Stayed in school (no. of days/10) 9?57 0?98 9?19 1?49 22?76, P 5 0?006
Ate lunch prepared at home (no. of days/10) 8?55 2?57 7?98 3?01 21?85, P 5 0?066
Purchased lunch in school (no. of days/10) 0?57 1?20 0?88 2?11 1?64, P 5 0?10
Went to fast-food restaurant (no. of days/10) 0?39 0?92 0?64 1?14 2?25, P 5 0?025

Intention 4?34 0?85 3?87 1?14 24?27, P , 0?0001
Attitude 3?77 0?65 3?47 0?73 23?97, P , 0?0001
Perceived behavioural control 4?65 0?42 4?29 0?70 25?61, P , 0?0001
Perceived social norms 3?70 0?67 3?26 0?80 25?42, P , 0?0001
Behavioural beliefs 4?24 0?61 3?76 0?83 26?04, P , 0?0001
Self-efficacy 3?61 0?92 3?29 1?13 22?80, P 5 0?005
Facilitating factors 3?90 0?80 3?75 0?82 21?76, P 5 0?078

*Other programme: experimental 5 international education; control 5 information technology.
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Similar results were obtained with intention-to-treat

analysis (RR 5 1?18; 95 % CI 1?05, 1?33; P 5 0?005). The

goodness-of-fit test demonstrated good fit of the model

with no significant results (x2 5 22?79, P 5 0?29). No

moderating effects of sex, school programme and school

level were observed.

Mediating analyses of theoretical variables

Table 5 reports the changes in psychosocial variable means

(i.e. intention, perceived behavioural control, perceived

social norms, attitude, behavioural beliefs, self-efficacy

and facilitating factors) between pre- and post-interven-

tion. Controlling for the covariates sex, past behaviour

and baseline self-efficacy, analysis of covariance disclosed a

significant difference between the experimental and control

schools for self-efficacy only (F (1, 241) 5 3?92, P 5 0?0489).

Self-efficacy remained stable in the experimental group

compared with a slight decline in the control group. Finally,

bootstrapping mediation analysis revealed a significant

mediating effect of self-efficacy on the mean number of

days that students stayed in school for lunch (path a: 0?23,

P 5 0?049; path b: 0?34, P , 0?000001; path c: 0?12, P 5 0?27;

path c 0: 0?05, P 5 0?64; BCa point estimate 5 0?079; 95% CI

0?0059, 0?1958). No other variable had a significant indirect

mediating effect.

Discussion

The present study was undertaken to measure the effect of

an intervention programme aimed to encourage high-

school students to stay in school for lunch instead of eating

in fast-food restaurants. The results showed the usefulness

of our intervention in enhancing the mean number of days

that students stayed in school as well as the proportion of

students who stayed in school every day to eat either a

lunch prepared at home or a meal purchased in the school

cafeteria. The study ascertained that self-efficacy was the

only theoretical variable mediating this effect. Finally, only

self-efficacy appeared to be influenced by the intervention,

mainly because of a decline in control group values.

Programme development, implementation and evaluation

were achieved in reference to the framework of intervention

mapping(22). This model has already demonstrated its utility

in guiding efficient health promotion interventions(22,47–49)

and, more specifically, nutritional interventions among

adults(50) and youngsters(51–53). Within this framework, it is

also recommended to use theories to plan interventions for

the modification of target behaviours(23,54–59). In the context

of the present study, the intervention was developed in

reference to the theory of planned behaviour.

Table 4 Number of days out of last ten school days that high-school students aged 12 to 17 years adopted different behaviours during lunch
time, pre- and post-intervention, according to school; central Canada, September 2009 (pre) and May 2010 (post)

Experimental (n 129) Control (n 112)

Pre-intervention Post-intervention Pre-intervention Post-intervention

Behavioural pattern Mean SD Mean SD Mean SD Mean SD

Stayed in school 9?57 1?02 9?64 0?89 9?46 0?90 9?40 1?10
Ate lunch prepared at home 8?52 2?62 8?41 2?69 8?39 2?73 8?16 2?78
Purchased lunch in school cafeteria 0?57 1?13 0?64 1?20 0?84 2?09 0?86 2?02

Went to fast-food restaurant 0?39 0?95 0?31 0?87 0?47 0?77 0?47 0?81
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Pre-intervention Post-intervention

Fig. 2 Number of days out of last ten school days that high-
school students aged 12 to 17 years stayed in school for lunch,
pre- and post-intervention, according to school (—m—,
experimental, n 129; —’—, control, n 112); central Canada,
September 2009 (pre) and May 2010 (post). Values are means
with their standard errors represented by vertical bars

ControlExperimental

74·4%
66·1%

79·1%

64·3%

Fig. 3 Comparison of the proportions of high-school students
aged 12 to 17 years who stayed in school for lunch every day
during the last ten school days, pre- ( ) and post-intervention
( ), according to school (experimental, n 129; control, n 112);
central Canada, September 2009 (pre) and May 2010 (post)
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Although the mean number of days students stayed in

school for lunch was already high before the intervention,

a closer look at the results revealed that during the 10 d

observation period, one student out of four in the

experimental school and one student out of three in the

control school went to fast-food restaurants for lunch at

least once instead of eating a meal in school. Other stu-

dies(21,60) have reported similar or even more discoura-

ging statistics, highlighting the importance of addressing

the problem of fast-food consumption by adolescents.

In the present work, the mediating role of perceived

self-efficacy highlights the importance of working on this

variable to facilitate adoption of the target behaviour.

Perceived self-efficacy refers to the individual’s belief in

his/her capacity to organize and execute an action. It

determines if a behaviour will be initiated, the amount of

effort made for its adoption and maintenance in the face

of obstacles and difficult experiences(61,62). In the present

study, the main intervention effect seemed to maintain

the self-efficacy level in the experimental group, whereas

it declined slightly in the control group. Many programme

components were based on Bandura’s recommendations

for improving self-efficacy, such as direct experience and

vicarious observation (e.g. cooking sessions), as well

as social persuasion (e.g. posters, custom-made pamphlets,

electronic and audio messages). Thus, the theoretical

methods and practical applications for changing perceived

self-efficacy listed in Table 1 appear to be effective in this

setting and in the target group, as confirmed by some

insight from the process evaluation (data not reported).

Nevertheless, the role of self-efficacy as a mediator of

intervention effectiveness in changing health-related

behaviour appears to be inconsistent. In fact, two

important reviews of dietary behaviour change interven-

tions among youngsters did not identify a mediating role

of self-efficacy(63,64). Similarly, Guillaumie et al.(50) did not

observe a mediating effect of this variable on fruit and

vegetable consumption among adults. However, self-

efficacy was a mediator of the intervention effect pro-

moting physical activity(64) and smoking cessation among

adolescents(65). More research is required to determine

the precise role of self-efficacy in interventions aimed at

improving nutritional behaviours as well as to identify

specific means and approaches to empirically enhance

self-efficacy. Clarification of the process involved could

help to develop more appropriate interventions. Indeed,

programmes could be enriched by the recognition of

important components, and their cost could be reduced

by removing those that are ineffective(66).

In the present study we adopted a multi-component

programme that included many behavioural change

methods and practical applications targeting specific

behavioural determinants. This approach appears to be

successful in encouraging students to stay in school for

lunch and is in agreement with the observation of Webb

et al.(59) that interventions incorporating more behaviour

change techniques have a higher probability of being

effective. The behavioural change methods applied in the

present programme were selected mainly from those

suggested by health and clinical psychologists with

expertise in developing and implementing behaviour

change interventions(26–28,67).

Notwithstanding the positive results reported above,

the overall effect remains modest. The lack of interven-

tion efficacy in positively changing most targeted theo-

retical variables could reflect a ‘ceiling effect’, since the

targeted cognitions were already relatively high at base-

line. In addition to the ceiling effect, season was a factor

that could have limited the impact of our intervention.

Indeed, the arrival of warmer days in spring could have

impacted the results. At that time of the year, students

are tempted to leave the school yard to eat in fast-food

restaurants, as observed in a previous study(21). Moreover,

as reported during process evaluation, students and par-

ents are usually more motivated to prepare lunch at the

beginning than at the end of the school year. It is also

possible that our intervention acted on other unknown

cognitions that were not measured or targeted, such as

social climate during the study period. Nevertheless, the

intervention maintained the self-efficacy level in the

experimental group compared with a slight decrease

observed in the control group.

Table 5 Mean scores for psychosocial variables among high-school students aged 12 to 17 years, pre- and post-intervention, according to
school; central Canada, September 2009 (pre) and May 2010 (post)

Pre-intervention Post-intervention

Experimental (n 129) Control (n 112) Experimental (n 129) Control (n 112)

Variable Mean SD Mean SD Mean SD Mean SD

Intention 4?35 0?86 4?01 1?00 4?24 0?98 4?10 0?96
Attitude 3?77 0?65 3?56 0?66 3?69 0?67 3?43 0?64
Perceived behavioural control 4?64 0?45 4?35 0?56 4?58 0?56 4?34 0?59
Perceived social norm 3?68 0?68 3?34 0?73 3?64 0?66 3?38 0?76
Behavioural beliefs 4?26 0?64 3?86 0?73 4?08 0?70 3?81 0?74
Self-efficacy 3?58 0?96 3?41 1?02 3?59 1?02 3?25* 1?06
Facilitating factors 3?84 0?82 3?78 0?78 3?80 0?71 3?74 0?74

*P # 0?049.
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Some study limitations must be addressed. First, the

response rate was lower than 50 %, and differences

between completers and drop-outs at baseline might

have introduced a bias in the findings since it is likely that

more students interested in the behaviour may have

agreed to participate and complete the whole study. The

results could have been different if less motivated students

had participated in larger numbers. However, intention-

to-treat analysis confirmed the main observations and

provided some confidence in the study results. Second, only

two schools were involved in the present evaluative study.

Caution must be exercised before generalizing the findings.

Additional investigations are required before a more definite

conclusion can be reached. Third, the results were obtained

after relatively short-term follow-up. It is necessary to verify

if the gains achieved with this intervention can be sustained

over a longer time period. Fourth, intervention imple-

mentation was not optimal. For example, the list of parents’

email addresses was not complete; 30% of email addresses

were missing. Consequently, many parents did not receive

the four electronic messages sent. Also, since students’ email

addresses were not available, only those who joined the

Facebook student group (51% of respondents) saw the four

electronic messages. Nevertheless, parents and students

who were not reached may have had access to educational

message content if they consulted the school website. Fifth,

given budget limitations, not all students participated in the

cooking sessions offered; only 11% of respondents had the

opportunity to participate in these sessions. Finally, sample

size was not optimal to test all aspects of the study.

Conclusions

To the best of our knowledge, the present study is the first

to evaluate an intervention aimed at increasing the number

of students staying in school for lunch. Our theory-based

intervention was effective in reaching its goal, demonstrat-

ing that it is feasible to implement interventions addressing

the problem, and should contribute towards improving the

eating habits of high-school students. These results should

also help to generate evidence-based data to guide gov-

ernment authorities, school leaders and health professionals

in developing and executing appropriate interventions

among young people and their families to promote the

adoption of better nutritional habits.
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