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Abstract

Objective: To evaluate the effectiveness of a computer-generated tailored inter-
vention leaflet compared with a generic leaflet aimed at increasing brown bread,
wholegrain cereal, fruit and vegetable intakes in adolescent girls.
Design: Clustered randomised controlled trial. Dietary intake was assessed via
three 24 h dietary recalls.
Setting: Eight secondary schools in areas of low income and/or high ethnic
diversity, five in London and three in the West Midlands, UK.
Subjects: Girls aged 12–16 years participated (n 823) and were randomised by
school class to receive either the tailored intervention (n 406) or a generic leaflet
(n 417).
Results: At follow-up 637 (77%) participants completed both baseline and follow-up
dietary recalls. The tailored intervention leaflet had a statistically significant effect on
brown bread intake (increasing from 0?39 to 0?51 servings/d) with a smaller but
significant increase in the control group also (increasing from 0?28 to 0?35 servings/
d). The intervention group achieved 0?05 more servings of brown bread daily than
the control group (P , 0?05), which is equivalent to 0?35 servings/week. For the
other foods there were no significant effects of the tailored intervention.
Conclusions: The intervention group consumed approximately 0?35 more servings
of brown bread weekly than the control group from baseline. Although this change
between groups was statistically significant the magnitude was small. Evaluation of
the intervention was disappointing but the tailored leaflet was received more
positively in some respects than the control leaflet. More needs to be done to
increase motivation to change dietary intake in adolescent girls.
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It is well recognised that improving the eating habits and

nutritional status of young women is important. Not only

do women have a major influence on the eating habits of

their family, but during pregnancy the nutritional status of

the mother will affect the health of her unborn child(1,2).

Poor nutritional status of the mother has been associated

with low birth weight, which increases the risk of infant

mortality and morbidity(3).

In the UK micronutrient intakes are of concern in many

teenagers, which is partly due to their low intakes of fruit,

vegetables and wholegrain products. The National Diet

and Nutrition Survey (NDNS) of young people(4) found

that girls aged 15–18 years consumed on average 2?5

portions of fruit and vegetables daily, equivalent to 50 %

of the recommended 5 portions/d, and one in five children

ate no fruit at all in an average week. Those from less

advantaged households on average consumed approxi-

mately one less serving daily of fruit and vegetables

combined. The NDNS(4) also found that 90% of girls aged

11–18 years consumed white bread daily but consumption

of high-fibre, wholegrain cereal and wholemeal bread

contributed only 4–8% of total fibre intake.

It is thought that dietary changes need to occur pre-

conception or very early in pregnancy to have maximum

impact on birth weight(5). Therefore, targeting nutritional

interventions at teenage girls before they become preg-

nant is extremely important. Girls from low-income and

some ethnic minority groups are more likely to have a

teenage pregnancy(6) and are more likely to have a low-

birth-weight baby(7). Thus in these groups the need for

nutritional interventions may be greater and necessary at

an earlier stage.

Research has demonstrated that tailored interventions

can be successful in changing dietary behaviour in adult
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populations(8) and have favourable responses in terms of

acceptability(9). Tailoring of interventions can be done

using a variety of factors such as demographic character-

istics, psychological variables or psychological models. The

nature of these interventions means that there is less

redundant information and that recipients can focus on

aspects that are more pertinent to them based on prior

assessment(10,11). Furthermore, information delivered in this

way is more likely to be read and remembered by partici-

pants, and also seems to have a greater impact on moti-

vating people to change their eating behaviour compared

with other forms of intervention(12,13). Unlike individual

counselling, tailored interventions can reach a large sample

population especially when used over the Internet but

still give individual feedback. A systematic review of ran-

domised trials on the effectiveness of computer-tailored

education on dietary behaviours found that twenty out of

a total of twenty-six nutrition studies had a significant

effect(14). However, there is a paucity of research using

tailored interventions in adolescent samples and from

ethnic minorities, particularly in the UK.

The aim of the present study was to evaluate the effec-

tiveness of a computer-generated tailored intervention

leaflet compared with a generic leaflet aimed at increasing

brown bread, wholegrain cereal, fruit and vegetable intakes

in adolescent girls. The intervention was tailored to a

participant’s self-reported intake of the target foods, and

used psychological constructs from the Theory of Planned

Behaviour(15) and the Transtheoretical Model(16).

Methods

Design

The study was a randomised controlled cluster trial to

evaluate the efficacy of a tailored intervention on

increasing dietary intake of targeted foods in adolescent

girls aged 12–16 years. The intervention group received

a leaflet, tailored to their responses to a baseline diet

and psychological questionnaire. All girls in the control

group received a copy of a comparable generic leaflet

based on national guidelines(17), which was not tailored.

Participants were assessed at baseline and then at follow-

up three months later. The key outcomes were recall-

reported intakes of brown bread, wholegrain cereal,

fruit and vegetables. Psychological outcomes were

behavioural beliefs (cognitive and affective), normative

beliefs and control beliefs about foods, and readiness to

eat the target foods. These will be reported elsewhere.

The study was approved by the Department of

Psychology Research Ethics Committee, London Metro-

politan University and the Local NHS Research Ethics

Committee. Parents were informed of the study by letter

and could request for their child not to take part. All

children were informed verbally and in writing about the

study and gave written consent to participate.

Study population

Schools in two areas of the UK, London and the West

Midlands, were contacted based on their representation

of ethnic minority and low-income groups. Eleven

schools out of sixty-nine (16 %) agreed to participate in

the study. It was not possible to document the reasons

why schools did not wish to participate as many schools

just did not respond to the invitation or gave no reason. In

total eight schools participated in the full study. Five of

these were in London, three were in the West Midlands,

four were girls-only and four were mixed schools. Boys

were given a control leaflet and their data are not inclu-

ded in the present analysis. Students from five year

groups (aged 12–16 years) participated. The number of

classes included from each year group varied across the

schools, subject to student availability.

A researcher who was not involved in the project

randomly allocated classes of children to either the tai-

lored intervention or control group. This was done for

each school after completion of the baseline psycholo-

gical questionnaire. Randomisation was done at the class

level to ensure that intervention and control groups had

an even spread of ethnicities and social groups. This

would not have been possible if the school had been the

unit of randomisation.

Outcome and process measures

A baseline psychological questionnaire consisting of thirty

items for each food was developed from a preliminary

questionnaire and focus group interviews that explored

behavioural beliefs around the target foods and dietary

change in the target population(18). The final questionnaire

was used to rate psychological factors from the Theory of

Planned Behaviour(15). Participants were asked to answer

questions on behavioural beliefs (attitudes, and cognitive

and affective beliefs), normative beliefs (subjective and

descriptive norms), control beliefs (perceived behavioural

control) and intention, which were analysed to create

composite measures (Cronbach’s a 5 0?78–0?88) where

appropriate. Additional questions on self-efficacy and stage

of change were added. Self-efficacy was measured using

one item: ‘I am confident that I can eat y every day’. Stage

of change was assessed by a set of algorithms validated on

other health behaviours and suitable for this population(16).

The intervention was tailored to these responses.

Participants were provided with three 24 h dietary

recall sheets over three different days at baseline, and

again at follow-up three months later, to record food and

drink intake from the previous day. An example of a

completed dietary sheet was provided as part of the pack

so that participants could see how to record their food

correctly. Recalls were completed during a class with

help from the researchers. A timeline of the baseline and

follow-up assessments can be seen in Fig. 1.

The numbers of portions of fruit and vegetables on the

24 h recall sheets were counted by a nutritionist following
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the national guidelines(17) and recalculated to produce a

daily number. Where one dietary recall was missing, daily

intake was calculated from two dietary recalls (Fig. 1).

A random sample was double-checked for accuracy by a

second nutritionist at baseline and follow-up with an

inter-rater agreement of 96 %.

As there is no government recommendation on the fre-

quency or portion size of whole grains, for the purposes of

the current analysis one bowlful of wholegrain breakfast

cereal and one slice of bread were taken to represent one

portion. All high-fibre cereals, wholegrain cereals, muesli

and oats counted as ‘wholegrain’. Brown, granary and

wholemeal breads were all counted as ‘brown’, again due to

the difficulty in participants distinguishing them.

Participants were also asked to rate their consumption

of target foods using a frequency measure(19). These self-

reported measures were used in the intervention leaflet to

provide personalised feedback on current perceived

intake but not as a main outcome for analysis. The more

reliable measure of intake from the dietary recall could

not be used in the personalisation of the intervention

leaflets due to the short turnaround time in the produc-

tion of the leaflets. Correlation coefficients between the

frequency measure and recall-reported intake were 0?27

for brown bread, 0?32 for wholegrain cereal, 0?31 for

vegetables and 0?45 for fruit (all P , 0?001).

Approximately 230 statements were developed to allow

tailored responses to an individual’s questionnaire data by a

team of nutritionists and health psychologists based on

qualitative interviews with adolescents. These statements

were uploaded to a computer program so that leaflets could

be automatically produced according to the questionnaire

responses. A standard template for the leaflet was produced

using colour graphics which was extensively piloted first

with small groups of teenage girls. This allowed the leaflet

to be adjusted to enhance visual appeal and relevance to the

sample following feedback. The leaflets and process were

then piloted with 248 girls from one school to ensure the

leaflet was well received and the process workable.

A follow-up questionnaire assessed the same constructs

as at baseline using an identical format to the baseline

psychological questionnaire (results to be presented

elsewhere) and three further dietary recalls were col-

lected (Fig. 1).

An evaluation questionnaire was also administered that

assessed the leaflet’s comprehension, usefulness, content,

meeting expectations, usability at present and in the future,

personal relevance and information sharing with family.

Five-point Likert-style responses were used (‘strongly

disagree’ to ‘strongly agree’). Data were categorised into

positive (‘agree’ or ‘strongly agree’ with statement) or

non-positive (‘not sure’, ‘disagree’ or ‘strongly disagree’)

for perceptions of the leaflet.

Sample size

Sample size calculations were determined using GPower

software version 2 (Department of Psychology, Heinrich

Hein University, Dusseldorf, Germany) and published

guidelines on effect sizes(20). Revisions to the calculations

were carried out based on dietary intake and class size

information obtained from a pilot study. Estimates were

based on three relevant statistical factors: (i) repeated-

measures analysis for changes in behaviour between

groups; (ii) intra-class correlations on dietary intake; and

(iii) regression analysis of predictors of dietary change.

A total sample size of 200 was needed for repeated-

measures analysis with an effect size of F 2 5 0?1, a 5 0?05

and power of 98 %. Power was sufficiently high to reduce

the incidence of Type 1 errors in data interpretation in

all studies.

In addition to this calculation, possible intra-class effects

needed to be taken into account. Using the intra-cluster

correlation of each dietary behaviour from a preliminary

study a new sample size was formulated as [initial sample

size (100)] 3 1 1 (m 2 1)p, where m 5 cluster size and

p 5 coefficient. Sample size was calculated according to an

average cluster size of m 5 15 (class size)(21). A final sample

size of 170 in each group was needed to detect small to

medium changes in behaviour.

Statistical analysis

Analysis was conducted to examine whether there was a

difference in the responses between the tailored inter-

vention and control intervention groups. The impact of

3 MONTHS LATER 

Visit 1: Baseline
Psychological questionnaire

Dietary recall 1
WEEK 1

Visit 2: Baseline
Dietary recall 2

WEEK 2

Visit 3: Baseline
Dietary recall 3
Give out leaflets

WEEK 3

Visit 4: Follow-up
Psychological questionnaire

Dietary recall 4
WEEK 1

Visit 5: Follow-up
Dietary recall 5

WEEK 2

Visit 6: Follow-up
Dietary recall 6

Process evaluation
WEEK 3

Fig. 1 Timeline for the baseline and follow-up assessments
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ethnicity, geographic location, school and age was also

examined to take into account any clustering effects.

Missing observations were treated as missing at random

since it was considered that absence from school was not

due to the effect of the intervention.

Three different statistical approaches were used to

analyse the data: (i) the repeated measurement procedure

in the SPSS statistical software package version 15 (SPSS

Inc., Chicago, IL, USA); (ii) the random effect function

lme of the package nlme in the R programming language

(R Foundation for Statistical Computing, Vienna, Austria);

and (iii) the experimental function gamllsNP in R.

The lme function of the package nlme in R(22) allowed the

multilevel structure of the data to be taken into the account –

at the class, school and regional level. (Since there were only

two regions this factor was entered as a fixed-effect term only

and was found to be of no statistical significance.) The

school/class/individuals relationship was first entered in the

analysis as a multilevel (nested) random effect. The multilevel

nesting structure was then tested by comparing the model

‘school/class/individuals’ to models with random-effect

terms as (i) ‘school/individuals’, (ii) ‘class/individuals’ and (iii)

‘individuals’. The simpler model (iii) with only individuals as

a random effect proved to be statistically sufficient for the

data. Both the SPSS and R analyses require a normality

assumption for the response variable; therefore to test the

robustness of the SPSS and R results a different approach

using GAMLSS was tested, where a non-normal distribution

was assumed for the response variable(23). As the three

methods produced no conflicting results, SPSS was used.

Results

Recruitment of participants

Out of a total of 830 girls who were invited to take part in

the study, five girls declined and two parents declined

on their child’s behalf (0?8%). Therefore 823 participants

were recruited at baseline after completion of the baseline

psychological questionnaire, with 406 randomised to the

tailored intervention group and 417 to the control group. Of

the 823 who participated, 757 completed two or three

dietary recalls and therefore were able to be evaluated at

follow-up on dietary intake. Those who completed fewer

than two out of three dietary recalls also received the

intervention but were assessed on psychological factors

only. At follow-up 637 participants completed both baseline

and follow-up dietary recalls and the follow-up psycholo-

gical questionnaire (84% of 757), with 323 (51%) in the

tailored intervention group and 314 (49%) in the control

group (84%; Fig. 2). Overall there was a good retention rate

with only two out of 823 girls withdrawing from the study.

Dietary data were available for 92% of those recruited at

baseline, with an attrition rate of 16% for completion of

follow-up dietary recalls (due to absence from school).

Those who did not complete all recalls did not differ in

demographic characteristics or exposure to the intervention.

Participants were aged between 12 and 16 years with

the majority being white (53?4 %); 18?7 % described

themselves as Asian, 15?8 % black, 10?0 % mixed race and

2?1 % another ethnicity. The sample came from London

(73?6 %) and the West Midlands (26?4 %).

Completed BPQ, recall 1 and randomised
n 823

Allocated to intervention
n 406

Allocated to control
n 417

Completed FPQ and
recall 4

n 339 (67 absent)

Completed FPQ and
recall 4

n 327 (94 absent)

Completed recall 5
n 361 (45 absent)

Completed evaluation
questionnaire and recall 6

n 314 (103 absent)

Completed evaluation
questionnaire and recall 6

n 330 (76 absent)

Completed recall 5
n 346 (71 absent)

Completed recall 2
n 705 (118 absent)

Completed recall 3
n 693 (130 absent)

Completed BPQ and
2/3 recalls
n 757

Completed FPQ and 2/3
recalls at both baseline and

follow-up
n 314

Completed FPQ and 2/3
recalls at both baseline

and follow-up
n 323

Fig. 2 Recruitment and participation flowchart (BPQ, baseline psychological questionnaire; FPQ, follow-up psychological questionnaire)
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Dietary intake at baseline

Dietary intake at baseline for brown bread, wholegrain

cereal, fruit and vegetables showed low levels of con-

sumption for all foods (Table 1). The average daily intake

of brown bread was 0?34 servings equivalent to one slice

of brown bread every 3 d, while wholegrain cereal was

0?16 servings daily equivalent to one bowl of wholegrain

cereal weekly. Daily fruit and vegetables consumption

combined was 1?66 (SD 1?27) servings daily. Very few girls

consumed the recommended 5 servings of fruit and

vegetables daily (2?5 %; Table 1), less than 16 % con-

sumed brown bread daily and less than 6 % ate whole-

grain cereal daily.

Changes to dietary intake

The tailored intervention leaflet had a statistically sig-

nificant effect on brown bread intake compared with the

control leaflet (Table 2). However, there were no school,

location, year or ethnicity effects in the model. This

indicates that this particular dietary behaviour changed in

the intervention group with no contribution from demo-

graphic characteristics. Intake of brown bread increased

from 0?39 to 0?51 servings/d in the intervention group,

with a smaller but significant increase in the control group

also (from 0?28 to 0?35 servings/d; Table 2).

For the other foods there were no significant effects of the

tailored intervention above that of the control intervention.

There was no statistically significant effect of intervention,

school, year or ethnicity in the model for wholegrain cereal.

However there was a location effect, whereby those

participants from the West Midlands were more likely to

decrease their intake regardless of intervention.

For fruit intake there was a significant location effect

but no intervention, school, year or ethnicity effect in the

model. Therefore participants from West Midlands were

more likely to make changes to their intake regardless of

intervention. Results showed a significant decrease in fruit

intake for both intervention and control groups by

approximately one serving per week.

There was also a strong ethnicity and location effect for

vegetables, showing similar findings to those for whole-

grain cereal. However there was also a weak statistical

effect of school year but no intervention or school effect.

Those from London were more likely to increase intake of

vegetables. There were also some effects of ethnicity but

only in those groups with small sample sizes. Overall

there was no change to vegetable intake.

Evaluation of the intervention

There were significant differences in feedback about the

leaflet (Table 3). More participants in the tailored group

perceived the leaflet easy to use, easy to understand and

personally relevant compared with the control group.

Although the numbers of participants who reported using

the information to make changes to their diet (28% tailored,

22% control) and sharing the information with their family

(27% tailored, 14% control) were disappointingly low, the

rates were higher in the tailored group.

Disappointingly, less than a third of girls in both the

intervention and control groups reported using their

leaflets to make changes to their diet, and further, less

than a fifth still referred to the leaflets three months after

the intervention was received.

Discussion

Dietary assessment at baseline showed that the majority

of the sample (97?5 %) did not eat 5 servings of fruit and

vegetables daily, which is a far higher percentage not

meeting recommended levels than in the general popu-

lation(4). This may be due to the inclusion of different

Table 1 Daily dietary intake (number of servings/d) at baseline (n 757) and percentage achieving target level*: adolescent girls, aged 12–16
years, from secondary schools in areas of low income and/or high ethnic diversity, London and West Midlands, UK

Intervention Control

Mean SD Range % achieving target level Mean SD Range % achieving target level

Brown bread 0?39 0?74 0–4?67 17?0 0?28 0?58 0–3?33 14?0
Wholegrain cereal 0?17 0?31 0–1?50 6?6 0?15 0?29 0–1?50 5?0
Fruit 0?99 1?00 0–7?25 2?7 0?95 0?98 0–7?25 1?8
Vegetables 0?69 0?60 0–3?00 0?68 0?64 0–4?33

Girls in the intervention group subsequently received a computer-generated tailored intervention leaflet while girls in the control group received a generic leaflet
aimed at increasing brown bread, wholegrain cereal, fruit and vegetable intakes.
*Target level for fruit and vegetables is at least 5 servings daily based on government advice. As no government target or recommended portion size exists for
wholegrain bread and cereals, a target of one serving daily was set. This was equivalent to one slice of bread or one bowl of cereal.

Table 2 Change in dietary intake (number of servings/d) from
baseline to follow-up: adolescent girls, aged 12–16 years, from
secondary schools in areas of low income and/or high ethnic
diversity, London and West Midlands, UK

Intervention Control

Brown bread 0?12a,b 0?07a

Wholegrain cereal 0?00 20?03
Fruit 20?15a 20?11a

Vegetables 0?00 20?03

Girls in the intervention group received a computer-generated tailored inter-
vention leaflet while girls in the control group received a generic leaflet aimed
at increasing brown bread, wholegrain cereal, fruit and vegetable intakes.
Significant effect of a time and b interaction of time 3 condition (P , 0?05),
controlling for school, location, school year and ethnicity.
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ethnic groups in our sample and/or the fact it was a lower

than average income sample. Also, the dietary recall

method used in our study is more likely to produce

under-reporting of dietary intakes compared with the 7 d

weighed intake method used by the NDNS(24). The intake

of brown bread and wholegrain cereal was also extremely

low, with the average intake approximately 0?3 servings/

d for brown bread and 0?2 servings/d for wholegrain

cereal. Only 16 % of girls consumed brown bread daily

and 8 % consumed wholegrain cereal daily.

Although both the intervention and control groups

showed a significant increase in brown bread intake, the

tailored leaflet had a statistically significant effect over the

control leaflet. However, the magnitude of this was small

(10?12 servings/d in intervention group compared with

10?07 servings/d in control group). There were no changes

at all for either wholegrain cereal or vegetables, where

intake remained stable between baseline and follow-up.

Intake for fruit decreased between baseline and follow-up

for both the intervention group and the control group by

approximately one serving per week. Data collection was

completed outside those months which are subject to sea-

sonal variation, so the negative changes to fruit intake must

be explained by other factors. One explanation may be that

while consumption of brown bread increased, the effect on

overall eating patterns was a decrease in fruit. Perhaps

girls were consuming brown bread instead of fruit (e.g.

snacks after school) or they felt fuller as consequence of

consuming more complex carbohydrates. However, the

changes to brown bread and fruit were very small, so it

seems unlikely that this would be the case.

In contrast to our study, the majority of tailored inter-

ventions on adults have shown positive increases in

intake of fruit and vegetables(8,10,25,26). Giroti et al.(27)

found changes for some of their non-adult participants

when information was tailored to academic level but only

in older students. There is a lack of research specifically

on adolescents, where interventions have been tailored

to psychological or theoretical factors, with which to

compare our findings. However, research with younger

children has shown similar results in a school setting.

Mangunkusumo et al.(28) were unable to demonstrate

changes in intake using tailoring with brief counselling.

Using environmental changes as well as tailored compu-

ter feedback Haerens et al.(29) saw a reduction in fat

intake in girls but produced no change in fruit intake.

There is some similarity in our findings to studies which

have focused on more than one food type or more than one

behaviour, where there is a tendency for change in some

but not all behaviours or foods(27,30). Both Campbell

et al.(31) and Brug et al.(8) found a reduction in fat intake but

no change in intake of fruit or vegetables in their tailored

intervention. Campbell et al. found a decrease of about 10%

in combined fruit and vegetable intake at follow-up. It may

be that participants prioritise what they want to change –

what is most relevant for them – and are not ready to make

a complete dietary overhaul. We cannot determine whether

the brown bread section was more relevant or alternatively,

because the section on brown bread was first, they decided

not to read the remainder of the leaflet.

There is a general lack of comparable research on

interventions targeting complex carbohydrates. One

intervention study(32) aimed at increasing complex car-

bohydrate intake in families was successful, but fruit and

vegetable intake was reduced in response. This finding

highlights the difficulty of changing different components

of the diet without associated and perhaps negative

effects on non-targeted components. Careful considera-

tion of the type of information given needs to be made, to

focus on how foods fit into daily patterns rather than on

specific foods out of context.

Evaluation of the tailored intervention showed dis-

appointingly low numbers of girls (28 %) reporting using

the leaflet to make changes to their diet (Table 3).

However, the tailored leaflet had some positive benefits

over the control leaflet, such as being easier to use and to

understand, and being more personally relevant. Twice as

many girls who received the tailored leaflet also referred

to sharing their information with their family than in the

control group, although the numbers were still low (27 %

v. 14 %).

Limitations

The order of presentation of information in the leaflets

was not varied and it is possible that girls only responded

to information at the start, which referred to brown bread.

Table 3 Perception of leaflets in the intervention and control groups (positive scores): adolescent girls, aged 12–16 years, from secondary
schools in areas of low income and/or high ethnic diversity, London and West Midlands, UK

Intervention Control x2

The leaflet was easy to use (%) 64 52 8?4**
The leaflet was easy to understand (%) 69 61 4?11*
The leaflet contained the right amount of information (%) 38 37 0?10
The information was personally relevant to me (%) 34 18 18?3***
I have used the information provided to make changes to my diet (%) 28 22 3?13
I still refer to the leaflet for healthy eating advice (%) 17 19 0?27
I shared the information in the leaflet with my family (%) 27 14 13?4***

Girls in the intervention group received a computer-generated tailored intervention leaflet while girls in the control group received a generic leaflet aimed at
increasing brown bread, wholegrain cereal, fruit and vegetable intakes.
Significant difference between groups: *P , 0?05, **P , 0?01, ***P , 0?001.
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It is also possible that there was too much information

included in the leaflet, as the evaluation data showed that

only 38 % thought the leaflet contained the right amount

of information. The complexity and amount of informa-

tion should be reduced in future. Incorporating whole-

grain cereal and brown bread in addition to fruit and

vegetables made the leaflet more complex to produce

and use. One of the criticisms from schools about the

project was that the intervention was available at only one

time point. The schools were keen to have a healthy

eating resource which could be more interactive. This

would enable greater reinforcement of positive messages

to encourage behavioural changes and also engagement

with programmes. This is especially important for chil-

dren from low-income groups for whom school may be

the only source of health promotion messages. These

findings are useful in informing future practice using

tailored intervention leaflets in this sample.

The fact that only 34 % of the tailored intervention

sample thought the information was personally relevant

to them is surprising, as a great deal of effort was directed

during piloting to ensure messages were regarded as

relevant to the sample. However, this may be because of

the time delay of 3 months between administering the

intervention and assessing impact. While the intervention

may have had some success at the time which may be

partially sustained, recall of the information over time

is likely to be limited and thus the apparent personal

impact reduced.

Dietary recall was collected for the majority of students

on a school day. Ideally one of the dietary recalls should

have been performed on a Monday in order to reflect

intake on the preceding Sunday. However, this was not

always possible to arrange with schools. Therefore, the

data could be an under-representation of general intake

as most girls reported that they consumed more of the

target foods at the weekends.

The amount of detail given by the participants in the

dietary recall was limited. For example, the most detail

that girls could describe for bread was whether it was

brown or white and the number of slices. We therefore

could not detect if slices were thick or thin, or whether

the bread was brown or wholemeal. For breakfast cereal

participants reported their consumption by the bowlful.

We did not try to distinguish between large or small bowls

as our intention was to keep the process as simple as

possible considering the age of the participants.

It could therefore be argued that the dietary assessment

was not an accurate enough reflection of intake. How-

ever, we would have been able to detect a change from

white to brown bread or an increase in the number of

slices of brown bread. Likewise, while we could not

detect a change if participants simply increased the

amount of cereal in their bowl, we would have been able

to detect a change from a low- to high-fibre cereal or an

increase in the number of bowlfuls eaten.

Unlike many intervention studies, the current study

included all participants at schools. Although this avoided

the self-selection bias associated with many interventions,

many girls clearly had no interest in changing their diet.

This disinterest could explain the lack of success of our

intervention compared with other tailored intervention

studies which have used more motivated clients.

Motivation in an adolescent sample could possibly be

improved by using an interactive online method. Internet-

based interventions have shown good results in com-

parison to paper-based interventions(25). Recent research

indicates that the Internet is a useful method not only

for collecting dietary and psychological data(33,34) but also

for addressing health behaviours in adolescents with

equivalent acceptability to paper-based leaflets(35,36). The

benefits of using Internet-based interventions include

convenience, novelty and appearance as well as flex-

ibility of use in terms of automated data collection and

openness of communication(37). Having automatic gen-

eration of the tailored intervention means the intervention

can be delivered immediately rather than waiting for data

entry and printing. Additionally, it can cut down the time

in completing the baseline assessment measures and

enable data to be collected on different days. It may also

be important in evaluating the efficacy of interventions to

follow up participants using more qualitative methods,

to look at differences between those who made change

and those who did not. Further to this it is important to

establish the relationship between changes in psycholo-

gical factors and intake to understand the processes by

which adolescents may change their behaviour.

Conclusion

The current intervention showed a small change in one

dietary behaviour. Future work should focus on increas-

ing motivation to change in this population and involve

adolescents fully in the design and development of such

programmes to improve usability and user engagement.
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