
The impact on adolescents of a Transtheoretical Model-based
programme on fruit and vegetable consumption

Kamer Gur1,*, Saime Erol1, Hasibe Kadioglu1, Ayse Ergun1 and Rukiye Boluktas2
1Department of Public Health Nursing, Marmara University, 146418588 Maltepe/Istanbul, Turkey: 2Division of
Nursing, Istanbul Zaim University, Istanbul, Turkey

Submitted 14 May 2018: Final revision received 13 March 2019: Accepted 19 March 2019: First published online 7 June 2019

Abstract
Objective: The present study aimed to evaluate the impact of a Transtheoretical
Model-based programme titled ‘Fruit & Vegetable-Friendly’ on the fruit and veg-
etable (F&V) consumption of adolescents.
Design: A quasi-experimental study. The ‘Fruit & Vegetable-Friendly’, a multi-
component intervention based on the Transtheoretical Model, was completed
in eight weeks. The data were collected one week before the intervention, one
week after the completion of the intervention and six months after the post-test
with an F&V intake questionnaire and the stages of change, processes of change
(α = 0·91), situational self-efficacy (α = 0·91) and decisional balance (α = 0·90 for
pros, α = 0·87 for cons) scales. Data were analysed with the Friedman,
Wilcoxon and marginal homogeneity tests.
Setting: A public secondary school in Istanbul, Turkey.
Participants: Seven hundred and two adolescents.
Results: The mean (SD) F&V intake of adolescents in the passive stages rose from
the daily average at the time of the pre-test of 3·40 (1·79) portions to 5·45 (2·54)
portions on the post-test and to 5·75 (2·70) portions on the follow-up test
(P < 0·01). While the students in the passive stages represented 41·6 % of the par-
ticipants prior to the programme, this rate fell to 23·7 % at the post-test and to 22·7 %
at the follow-up. Students in the active stages first represented 58·5 % of the par-
ticipants; this rate rose to 76·4 % at the post-test and to 77·2 % at the follow-up test.
Conclusions: The programme was effective in increasing the amount of F&V the
adolescents consumed on a daily basis.
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Increased consumption of fruits and vegetables (F&V)
worldwide could reduce heart disease, stroke and
some cancers by 31, 19 and 12–20 %, respectively(1).
Additionally, it has been reported that a higher level of fruit
or green leafy vegetable intake is associated with a signifi-
cantly reduced risk of type 2 diabetes(2). Because of this,
and particularly for healthy nutrition, the food groups of
fruits and vegetables must be treated as a separate topic
and duly emphasized(3,4).

Studies have shown that only 10–20 % of students con-
sume five portions of F&V daily(5–7). Data from the Youth
Risk Behavior Survey (YRBS) of the Centers for Disease
Control and Prevention have suggested that 5·2 % of stu-
dents do not eat fruits and 6·7 % do not eat vegetables,
and that only 14·8 % eat three or more portions of vegeta-
bles daily and 20·0 % consume fruit or fresh fruit juice
daily(8).

It is important to understand why young people do not
consume adequate amounts of F&V and how fruit and veg-
etable (F&V) intake can be increased. This is where behav-
ioural change theories and the planning of model-based
interventions geared to change behaviour can be quite
beneficial. To enhance the success of studies aiming at
encouraging behavioural changes in adolescents,
programmes based on various theories and models have
been recommended. One of these models, the
Transtheoretical Model (TTM), was first developed by
Prochaska and DiClemente(9) to facilitate behavioural
change in the context of cigarette smoking but was later
applied to F&V consumption by Di Noia et al.(10).

The fundamental aim of the present study was to evalu-
ate whether a programme titled ‘Fruit & Vegetables-
Friendly’ (F&V-F) based on the TTM would have an impact
on increasing the intake of F&V among adolescents.
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Methods

Design
The study was of pre-test/post-test single-group quasi-
experimental design.

Sample
The participants in the study were adolescents (n 1247) in
grades 5–8 enrolled in a public primary school in a district
of Istanbul during the academic year 2013–2014. The study
was ultimately completed with 702 pupils after the exclu-
sion of those who did not wish to participate, students
absent from school on the day of data collection, and
students who handed in incomplete questionnaires (Fig. 1).

Measures
Data were collected on a self-reporting basis in the
students’ own classrooms, with students completing the
following measures.

Sociodemographics
A sociodemographic form was used to collect information
on students’ age, gender and grade.

Fruit and vegetable intake
The F&V intake form contained two questions on whether
fruits and vegetables could be found at home and at school
(with ‘yes’ and ‘no’ answers). Additionally, the form
included a table explaining what one portion of vegetables
or one portion of fruit meant (e.g. 1 large carrot = 1 portion,
1 medium-sized pear = 1 portion). Based on cultural and

Assessed at follow-up (n 702)

Fruit & vegetables intake form
Stage of change
Processes of Change Scale
Situational Self-Efficacy Scale
Decisional Balance Scale

Baseline population (n 1247)

Excluded
  Refused to participate (n 405)

  Sociodemographic form
  Fruit & vegetables intake form
  Stage of change 
  Processes of Change Scale
  Situational Self-Efficacy Scale
  Decisional Balance Scale

Baseline 

Received F&V-F programme (see Table 1)

Fruit & vegetables intake form
Stage of change 
Processes of Change Scale
Situational Self-Efficacy Scale
Decisional Balance Scale

Assessed at post-test (n 802)

Assessed at pre-test (n 842)

Excluded
Absentees (n 30) 

Excluded
Absentees (n 60)
Incomplete (n 40)

Final 
6 months later

Fig. 1 Process of the study (F&V-F, ‘Fruit & Vegetables-Friendly’)
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geographical factors, sixteen different types of fruits and
eleven kinds of vegetables most commonly consumed
were provided. The participants were asked to indicate
on the table how many portions of these fruits and vegeta-
bles they ate on average on a daily basis.

Transtheoretical Model stages of change
The stages of change,which form the nuclear structure of the
TTM, consists of a single questionwith five choices. Here, an
assessment is made of how long students who eat five
portions of F&V daily have been doing this (one month or
six months) and, in the case of those who do not eat this
amount, what their intentions are about starting and when
they intend to do so. The stages of change are as follows.

1. Pre-contemplation: ‘I don’t eat five portions of fruit and
vegetables daily; I am not thinking of doing so in the next
one month’.

2. Contemplation: ‘I don’t eat five portions of fruit and veg-
etables daily but I am thinking of doing so in the next six
months’.

3. Preparation: ‘I don’t eat five portions of fruit and vegeta-
bles daily but I am thinking of doing so in the next one
month’.

4. Action: ‘I have been eating five portions of fruit and veg-
etables daily for the last one month’.

5. Maintenance: ‘I have been eating five portions of fruit and
vegetables daily for more than six months’.

Processes of Change Scale
The Processes of Change Scale (PCS) was developed by Di
Noia et al.(10) and Saime et al.(11) adapted the scale into the
Turkish language (Cronbach’s α = 0·91). The scale has
nineteen items and two subscales, which are defined as
Cognitive Processes and Behavioural Processes. The high-
est score possible on the scale is 95; the lowest is 19. Higher
scores on the scale indicate that the chance of successfully
achieving change is high.

Situational Self-Efficacy Scale
The Situational Self-Efficacy Scale (SSES) was developed by
Di Noia et al.(10) and indicates the confidence an individual
has that he/shewill be able to start a special kind of behaviour
when confronted with challenging situations. Self-efficacy is
especially effective in the TTM stages of action and mainte-
nance. Kadıoglu et al.(12) adapted the scale to the Turkish
language (Cronbach’s α = 0·91). The scale consists of
seventeen items and three subscales identified as Positive
Social Situations, Negative Affect Situations and Difficult
Situations. The highest score possible on the scale is 85;
the lowest is 17. The higher the score on the SSES, the more
successful is the individual in achieving behavioural change.

Decisional Balance Scale
The Decisional Balance Scale (DBS) sets forth the pros and
cons of changing a behaviour. Pros represent the positive
aspects of changing a behaviour; the cons reflect the bar-
riers standing in the way of change. Ergün et al.(13) adapted

the model into the Turkish language (Cronbach’s α = 0·90
for pros, 0·87 for cons). The scale is divided into thirty-
one items comprising two subscales of Pros and Cons.

Intervention programme: ‘Fruit & Vegetables-
Friendly’
F&V-F was created according to the TTM five stages of
change and contains multiple intervention components
for students and their families. This programme contained
different activities and materials (health education, F&V
intake diaries, letters to families to elicit their collaboration,
sale of F&V in the school canteen and similar endeavours).
The aim of the F&V intake diaries, which was a part of the
intervention, was to have the students record in their food
diaries the number of portions of fruits and the number of
portions of vegetables they ate daily.

Health education was provided by the research team in
the classroom. In addition, counselling was given to individ-
uals and groups in the health office. As part of this counsel-
ling, the F&V intake diaries the students filled out were first
checked and then a card gamewas played in small groups in
order to explain the benefits of eating F&V and the nutrients
contained in these foods. The students were reminded that
F&V were available for sale in the school canteen and
encouraged to benefit from these. They were also told to
remind their parents to put F&V in accessible places at home
and urged not to forget that they had agreed to eat more F&V
in line with the F&V-F programme (Table 1).

The TTM-based programme was held for eight weeks.
The sale of F&V, however, continued until the follow-up
test, and the posters and announcements, drawings and
compositions continued to be exhibited in the school cor-
ridors. A pre-test was administered one week before the
intervention, a post-test one week following the comple-
tion of the programme and a follow-up test was imple-
mented six months after the post-test. The testing took
place before the beginning of summer vacation (Table 1).

Analysis
Statistical analyses were carried out using the statistical soft-
ware package SPSS Statistics for Windows, version 17.
Descriptive statistics were used to analyse the characteris-
tics of the sample. Since the data did not demonstrate nor-
mal distribution, non-parametric tests were employed.
Data analysis was carried out using the Friedman,
Wilcoxon and marginal homogeneity tests. The compari-
sons of average F&V consumption and DBS scores on
the pre-test/post-test/follow-up were assessed with the
Friedman test; the pre-test/post-test/follow-up test compar-
isons were assessed with the Friedman test. The Wilcoxon
test was used in the evaluation of matched pairs. The scores
of the adolescents on the pre-test, post-test, follow-up and
post-follow-up in terms of F&V portions consumed daily in
the various TTM stages of change were compared with the
two-tailed marginal homogeneity test for categorical data.
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Significancewas set at P < 0·05 with the confidence interval
estimated to be at the 95 % level.

Ethical considerations
Permission for the study was obtained from the school
administration. The Health Sciences Faculty granted
approval for the study (B.30.2.YTU.029.12.00/5300-483).
The families were informed about the programme through

the school administration and their consent was obtained.
Each participant was informed about the purpose and pri-
vacy of the study. The consent of the children was obtained.

Results

The mean age of the participating adolescents was 12·02
(SD 1·18) years (minimum–maximum: 9–15 years); 54·8 %

Table 1 Features of the ‘Fruit & Vegetables-Friendly’ (F&V-F) programme containing multicomponent interventions

Characteristics of stage Purpose of F&V-F programme Intervention

Pre-contemplation:
• Not aware of the problem
• No intention to change behaviour
• Resistant to change, unmotivated

and not ready for health
improvement programmes

Raising awareness about the relationship
between eating five portions of F&V daily
and the individual’s dreams about the future,
goals, academic achievement and health

Calling attention to eating five portions
of F&V daily

Posters and announcements were posted
in the classrooms and school corridors

The F&V-F programme was introduced at
a school meeting

F&V consumption diaries were distributed
A card game was played to promote the
pros of eating F&V and explain their
various features

Contemplation:

• Aware of the existence of the
problem

• Is ambivalent
• Thinks a change can be made
• Sees, but : : :

Raising awareness of the benefits
of change

Increasing self-efficacy
Raising awareness of the barriers

to change

Health education was offered on the benefits
to the human body of F&V (antioxidants,
vitamins, high-fibre, low-fat and
low-energy diet)

Education was provided on where F&V
stand on the food pyramid and
how much they should be eaten

Students were asked to record in their food
diaries the number of portions of fruits and
the number of portions of vegetables
they ate daily

Letters were sent out to the families to request
their cooperation in the programme

Preparation:

• Intends to display the expected
behaviour soon

• Thinks about the choices
• Makes a plan to change
• Sees, but : : :
• Really ready : : :

Attaining the needed skills and
resources for consuming five
portions of F&V daily

Removing the barriers
Starting the change

The school canteen started to sell fruits
Information cards were sent out to the parents.

Families were asked to set out F&V at
home in spots where the student could see
and reach them and to prepare alternative
F&V menus together with their children

The students were asked to draw pictures
and write compositions about ‘The Place of
Fruit and Vegetables in our Lives’

Action:

• Has gone into action
• Not stable as yet
• At risk of relapsing at any

moment
• Doing it, but fragile : : :

Making it easier to adapt to the
plan of change

Putting into practice the change
plan schedule

The change plan was drawn up together with
the students

An agreement was signed on the
implementation of the plan that was
drawn up

The F&V intake diaries were checked
F&V were made available for consumption
at school snack time

The adolescents shared with their classmates
the F&V menus that they had prepared
at home with their parents

The school canteen continued to sell F&V

Maintenance:

• Less likely to be affected by the
barriers to F&V consumption

• The individual’s self-confidence
has grown about whether the
change can be maintained

• Maintenance : : :

Preventing relapses and reinforcing the
success attained in the action stage

Ensuring that the change in behaviour is
maintained

A ceremony was organized with the participation
of the school administrators in honour of the
students who succeeded in eating five or
more portions of F&V daily:

• All participants were given an F&V-F
achievement certificate

• Pencils with F&V reminders were handed
out and the students were asked to use
them regularly

• All of the drawings and compositions created
by the students on the topic of ‘The Place
of Fruits and Vegetables in our Lives’ were
exhibited along the school corridors
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were girls, 45·2 % were boys. Of the students, 29·9 % were
in the fifth, 26·2 % in the sixth, 20·9 % in the seventh and
22·9 % were in the eighth grade. Prior to the programme,
12·7 % of the adolescents stated that they had no F&V in
the house when they wanted to eat some and that there
was none at school.

Comparison of fruit and vegetable average
portions consumed daily in the stages of change
The comparison of the students’ F&V consumption in the
pre-test, post-test and follow-up period according to their
stage of change prior to the F&V-F programme is shown
in Table 2.

The difference between the pre-test and the follow-up
administered six months after the intervention was 3·7 por-
tions/d in students who were in the precontemplation
stage, 3·0 portions/d in those in the contemplation stage
and 2·4 portions/d in those in the preparation stage. The
difference in F&V consumption in those in the action stage
was 0·8 portions/d. It was observed that in themaintenance
stage, total F&V consumption had decreased by 1·2 por-
tions/d (Table 2).

Stages of change
Examining the distribution of the adolescents in the various
stages of change, it can be seen that the differences
between the pre-test/post-test (P < 0·001), between the
pre-test/follow-up (P < 0·001) and between the post-test/
follow-up (P< 0·01) indicate that the students had
achieved progress in the behavioural stages of change with
respect to their F&V consumption. The percentage of

students in the action and maintenance stages increased,
while the percentage of students in the pre-contemplation,
contemplation and preparation stages decreased. Whereas
before the programme, 2·2 % of the students were in the
pre-contemplation and 13·0 % were in the contemplation
stage, those in pre-contemplation receded to 1·8 % on
the post-test and to 0·8 % on the follow-up. The percentage
of students in the contemplation stage fell to 5·1 % on the
post-test but was 6·0 % on the follow-up test. The percent-
age in the preparation stage fell from 26·4 % to 16·8 % on
the post-test and to 15·9 % on the follow-up. In the fol-
low-up test 32·0 % of the students passed into the action
stage and 45·2 % into the maintenance stage. Whereas stu-
dents in the action and maintenance stages represented
58·5 % on the post-test, this percentage rose to 76·4 %
and to 77·2 % on the follow-up (Fig. 2).

Decisional balance
DBS Pros scores were found to be statistically higher on the
post-test and follow-up compared with the pre-test
(P≤ 0·001). No statistical differences were found in the
mean scores of the Cons subscale on the pre-test, post-test
and follow-up tests (P> 0·05; Table 3).

Processes of change
On the post-test and follow-up, the PCS total mean scores,
Cognitive Processes and Behavioural Processes mean
scores were statistically higher compared with the pre-test
(P< 0·001). There was no difference between the post-test
and the follow-up test (P> 0·05; Table 3).

Table 2 Comparison of average portions of fruits and vegetables consumed daily at the pre-test, post-test and follow-up test, by stage of
change, among adolescents (n 702) in grades 5–8 from a public primary school in Istanbul, Turkey, receiving the ‘Fruit &
Vegetables-Friendly’ programme during the academic year 2013–2014

Stage student was in
before intervention Servings/d

Pre-test
(a)

Post-test
(b)

Follow-up
(c)

Differences

(c – a) (a – b) (a – c) (b – c)

Mean SD Mean SD Mean SD Mean χ2 P Z P Z P Z P

Pre-contemplation
(n 14)

Fruits 0·2 0·4 2·0 1·4 2·3 1·6 2·1 17·6 <0·01 3·0 <0·01 3·0 <0·01 0·90 0·364
Vegetables 0·4 0·5 1·4 0·9 2·0 1·2 1·6 14·9 <0·05 2·5 <0·01 2·9 <0·01 2·0 <0·05
F&V 0·6 0·5 3·4 2·2 4·3 2·6 3·7 19·2 <0·01 3·0 <0·01 3·1 <0·01 1·4 0·140

Contemplation
(n 89)

Fruits 1·0 0·1 2·3 1·3 2·6 1·5 1·6 75·1 <0·01 6·5 <0·01 6·6 <0·01 2·0 <0·05
Vegetables 1·0 0·2 2·0 1·4 2·4 1·5 1·4 63·0 <0·01 5·7 <0·01 6·5 <0·01 2·3 <0·05
F&V 2·0 0·1 4·3 2·6 5·0 2·8 3·0 79·3 <0·01 6·4 <0·01 6·9 <0·01 2·6 <0·01

Preparation
(n 189)

Fruits 2·0 0·6 2·9 1·3 3·1 1·4 1·1 83·9 <0·01 7·7 <0·01 8·3 <0·01 1·4 <1·43
Vegetables 1·5 0·6 2·6 1·4 2·8 1·4 1·3 104·0 <0·01 8·2 <0··01 8·8 <0·01 1·6 0·105
F&V 3·5 0·5 5·5 2·4 5·9 2·6 2·4 115·8 <0·01 9·1 <0·01 9·5 <0·01 1·4 0·150

Action (n 237) Fruits 3·2 0·9 3·4 1·3 3·4 1·3 0·2 15·6 <0·01 3·4 <0·01 2·6 <0·01 0·56 0·57
Vegetables 2·7 0·8 3·1 1·4 3·2 1·4 0·5 17·0 <0·01 4·0 <0·01 4·8 <0·01 1·1 0·25
F&V 5·8 0·9 6·5 2·5 6·6 2·5 0·8 23·6 <0·01 4·3 <0·01 4·5 <0·01 0·38 0·701

Maintenance
(n 173)

Fruit 4·6 0·6 4·0 1·3 4·0 1·3 −0·6 34·4 <0·01 5·4 <0·01 5·6 <0·01 0·18 0·857
Vegetable 4·3 0·7 3·8 1·3 3·7 1·3 −0·7 24·6 0·492 4·5 <0·01 5·4 <0·01 1·3 0·190
F&V 8·9 1·0 7·8 2·4 7·7 2·2 −1·2 31·8 <0·01 5·3 <0·01 6·2 <0·01 0·59 0·552

χ2, Friedman test; Z, Wilcoxon test; F&V, fruits and vegetables.
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Situational self-efficacy
While on the pre-test, post-test and follow-up test, statistical
differences were found between the total mean scores on
the SSES (P< 0·001), the mean scores on the Positive Social
Situations subscale (P< 0·001) and the mean scores on the
Negative Affect Situations subscale (P< 0·001), no
differences were found in the mean scores of the
Difficult Situations subscale (P> 0·05). In the paired com-
parisons, the fact that there were statistical differences
between the pre-test and the post-test (P < 0·001) and
the follow-up test (P < 0·001) indicated that the F&V-F
programme was effective in developing self-efficacy in
the context of eating more F&V (Table 3).

Discussion

The present study was carried out to assess the impact of
the TTM-based F&V-F programme on the stages of change,
decisional balance (pros and cons), self-efficacy and
processes of change with respect to adolescents’ daily
consumption of F&V.

The results of the study, which were based on the
self-reporting of adolescents, showed that following the
implementation of the F&V-F programme, the adolescents
had increased the amounts of their daily consumption
of F&V. It was seen that the increase in vegetable consump-
tion among the students in the precontemplation,

0·8

1·8

2·2

6·0

5·1

13·0

15·9

16·8

26·4

32·0

37·1

33·7

45·2

39·3

24·8

0·0 10·0 20·0 30·0 40·0 50·0

% of adolescents

60·0 70·0 80·0 90·0 100·0

Post-test (b)

Post-test (c)

Pre-test (a)

Fig. 2 (Colour online) Comparison of the changes regarding eating five portions of fruit and vegetables daily on the pre-test, post-test
and follow-up test, by stage of change ( , precontemplation; , contemplation; , preparation; , action; , maintenance), among ado-
lescents (n 702) in grades 5–8 from a public primary school in Istanbul, Turkey, receiving the ‘Fruit & Vegetables-Friendly’ programme
during the academic year 2013–2014. Programme effect: (a – b), marginal homogeneity test = 1098·00, P< 0·001; (a – c), marginal
homogeneity test = 1143·00, P< 0·001; (b – c), marginal homogeneity test = 732·00, P< 0·01

Table 3 Comparison of scores on the Decisional Balance Scale, Processes of Change Scale and Situational Self-Efficacy Scale at the
pre-test, post-test and follow-up test among adolescents (n 702) in grades 5–8 from a public primary school in Istanbul, Turkey, receiving
the ‘Fruit & Vegetables-Friendly’ programme during the academic year 2013–2014

TTM scale

Pre test (a) Post-test (b)
Follow-up
test (c)

Differences

(c – a) (a – b) (a – c) (b – c)

Mean SD Mean SD Mean SD χ2 P Z P Z P Z P

Decisional balance
Pros 78·72 10·30 80·04 11·31 80·78 10·75 56·56 0·000 4·67 0·000 5·65 0·000 1·66 0·096
Cons 39·07 11·21 40·12 14·63 39·54 15·17 2·26 0·322 – – – – – –

Processes of change
Cognitive Processes 28·13 5·40 29·44 5·18 29·46 5·54 49·97 0·000 5·99 0·000 5·49 0·000 0·34 0·733
Behavioural Processes 41·62 11·05 45·69 10·50 45·18 12·07 61·50 0·000 8·57 0·000 6·57 0·000 0·37 0·708
Total score 69·75 14·90 75·14 14·28 74·65 16·08 71·57 0·000 8·50 0·000 6·64 0·000 0·10 0·916

Situational self-efficacy
Positive Social Situations 16·06 3·61 16·88 3·40 17·09 3·53 58·88 0·000 5·46 0·000 6·46 0·000 1·73 0·082
Negative Affect Situations 25·25 9·46 28·00 9·85 27·85 10·21 37·52 0·000 5·79 0·000 5·57 0·000 0·025 0·000
Difficult Situations 16·57 5·64 17·21 5·88 16·90 6·31 1·75 0·416 – – – – – –

Total score 57·89 15·07 62·10 15·67 61·85 16·62 24·00 0·000 5·41 0·000 4·97 0·000 0·073 0·942

TTM, Transtheoretical Model; χ2, Friedman test; Z, Wilcoxon test.
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contemplation and preparation stages was between 1·6
and 1·3 portions/d, while the increase in fruit consumption
was found to be between 2·1 and 1·1 portions/d. After the
programme, the increase in F&V consumption was greatest
in the precontemplation (mean: 3·7 portions/d) and con-
templation stages (mean: 3·0 portions/d). Since the F&V
consumption of the students in the action stage was
adequate (>5 portions/d), there was a moderate rise in this
group. Since the total F&V consumption of those in the
maintenance stage was about 9 portions/d, there was a
decrease of approximately 1 portion/d. Following the
F&V-F programme, it was seen that the students in the
precontemplation, contemplation and preparation stages
displayed increased consumption, while those in the action
and maintenance stages continue to consume more than
five daily portions.

In research where, as in the present study, multiple-
component interventions were used to increase F&V intake
(by including the programme in the school curriculum, elic-
iting the participation of parents, modifying school menus,
interventions involving school cafeterias/canteens), it has
been reported that increases of 0·2–1·60 portions have
been attained in F&V daily intake(14–16). On the other hand,
in studies where only single components were employed
as interventions, such as ensuring that F&V are sold in
the school cafeteria, the reports have been that the increase
in the daily amount of consumption has remained at the
level of between 0 and 0·7 portions(17,18). In one of
two systematic reviews on interventions supporting
F&V intake, an average increase of 0·6 portions was
reported(19); while in the other, an increase of 0·1–1·4
portions/d was said to have been achieved(20). As
expressed in one study that explored not general F&V
consumption but F&V consumption at school(21), multi-
component interventions are a more effective way of
increasing F&V consumption in schools comparedwith sin-
gle-component interventions. In the light of these findings,
it can be said that the self-reported F&V-F programme,
which is a multicomponent intervention that aims to
increase F&V consumption at both home and school, is
on the average more effective than any other multi-
component interventions applied to increase the consump-
tion of F&V.

The most important points in using the TTM in the
context of achieving behavioural change are designing
interventions to suit the level of preparedness of the indi-
viduals involved and then to adapt them accordingly(22).
When considering the stages of change, various studies
have shown that when individuals are in the action and
maintenance stages, they are likely to be following better
diets than individuals in the precontemplation, contempla-
tion and preparation stages(23,24). In addition, their F&V
consumption is likely to be at a higher level(23). In the
present study, prior to the programme, 2·2 % of the adoles-
cents were in the precontemplation stage; in other words,
they had no intention of changing the amount of their F&V

intake. Another 13·0 % were in the contemplation stage;
that is, although they were not consuming 5 portions
F&V/d, they were thinking of eating this amount of F&V
in the next six months. Among the students, 26·4 % were
in the preparation stage; in other words, despite the fact
that they were as yet not eating 5 portions F&V/d, they
were aiming to start eating this amount in the next one
month. The students in the precontemplation, contempla-
tion and preparation stages prior to the programme consti-
tuted 41·6 % of the adolescents. In contrast, 33·7 % were in
the action stage, which meant that they had already been
consuming ≥5 portions F&V/d for less than the last six
months. Another 24·8 % were in the maintenance stage,
meaning that they had been eating ≥5 portions F&V/d
for longer than six months. The students comprising the
action and maintenance steps represented 58·5 %. While
on the post-test at the end of the programme, the percent-
age of students in the precontemplation stage receded to
1·8 %, those in the contemplation stage fell to 5·1 % and
those in the preparation stage to 16·8 %, the percentage
of students in the action stage rose to 37·1 % while those
in the maintenance stage rose to 39·3 %. It was seen on
the follow-up test that 32·0 % of the students remained in
the action stage while the percentage of students in the
maintenance stage rose to 45·2 %. It can be concluded from
these results that the F&V-F programme set up in accor-
dance with the principles of the TTM makes an important
contribution to adolescents progressing through the stages
of change. It has also been found that the programme is
effective in increasing the number of students passing on
from the precontemplation and preparation stages to the
action and maintenance stages of change. Furthermore,
one of the most promising outcomes of the F&V-F is that
a relapse is not witnessed in the follow-up period. As amat-
ter of fact, the majority of the students were in the mainte-
nance stage in this period. Encouraging pupils to use
pencils that have a slogan written on them reminding them
of eating F&V and enlisting the cooperation of parents, it is
thought, may be elements that prevent relapse.

When it is considered how complex lifestyle behaviour
manifests itself in different individuals, the use of the TTM
with all of its components gains even more importance.
Although some studies have been carried out on decisional
balance, self-efficacy, stages of change and F&V
intake(25,26), most of these have concentrated mostly on
the stages of change in the context of F&V consump-
tion(27,28). On the other hand, programmes directed at
increasing F&V consumption recommend that interven-
tions that will make an impact on the factors that ensure
change, that is, self-efficacy, decisional balance and the
processes of change,must be considered(29).What differen-
tiates our study is that the F&V-F programme was under-
taken not only to explore the stages of change but also
to include interventions that would impact decisional bal-
ance, processes of change and situational self-efficacy. In
this way, we were able to produce new findings that
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exhibited the impact of the programme on the stages of
changes and on decisional balance, processes of change
and situational self-efficacy.

Positive social situations produce interactions that
arouse positive emotions (e.g. having a good time with
friends at a birthday party, enjoying a picnic). Negative
affect situations are situations that cause an individual to
feel bad (e.g. being in a tense atmosphere of argument,
being in the presence of people one does not like, feeing
sad). Difficult situations are those situations in which it is
not convenient to take action (e.g. when only junk food
is readily available). Similar to our study, Langenberg
et al.(30) showed that the programme they conducted
increased situational self-efficacy. Contrary to our study,
however, the programme of Di Noia and Prochaska proved
to be inadequate in increasing situational self-efficacy(31).
We believe that signing an agreement with the participants
in our F&V-F programme and asking them to keep a
diary on their F&V consumption were beneficial steps in
increasing situational self-efficacy. At the same time, the
cooperative efforts of the students’ families and the
school canteen, we believe, also facilitated change in the
adolescents.

While the programme in our study increased the per-
ception of pros, we found that it had no effect on the stu-
dents’ perceptions of the cons. The strategies the
programme used to reduce the perception of cons were:
What were the barriers to increasing F&V consumption?
What did the young people see as barriers or cons? (for
example, believing that F&V would cause bloating and
harm them, not eating them because they didn’t like the
smell). The programme provided advice on matters of this
kind. In the light of these findings and in order to reduce the
cons that prevent adolescents from consuming F&V, it may
be useful when conducting further studies to focusmore on
interventions directed at the family. Similarly, in the study
of Di Noia and Prochaska(31), it was reported that the young
people did not change their perception of cons despite the
interventions made to increase their F&V consumption.
Meanwhile, in other TTM research(30) conducted with
low-income adults, the use of similar strategies was found
effective in decreasing cons. It may have been because
Langenberg et al.(30) actively employed peer educators in
their intervention. Regardless of these points, however,
every programme may have strengths and weaknesses.
Although our programme had many strengths, perhaps
our interventions to reduce the perception of cons were
weak. The present study revealed increases in the proc-
esses of change and in situational self-efficacy, but Di
Noia and Prochaska(31) have reported that the identified
mediators of a TTM intervention were insufficient in
enhancing self-efficacy. The differences between the find-
ings of Langenberg et al.(30) and Di Noia and Prochaska(31)

may be an artifact of the dissimilarities between the TTM
interventions and outcome measures used in each study.
Although all of the programmes were based on the TTM,

the durations and intensities of each were different. The
programme of Langenberg et al.(30) was delivered over a
6-month interval and comprised three components: (i)
peer-led nutrition education sessions; (ii) dissemination
of printed materials (clue cards, tip sheets, recipes and
activity booklets) and videotaped materials; and (iii) direct
mailing of stage-tailored letters. In the programme of Di
Noia and Prochaska, single-component interactive multi-
media sessions were delivered via CD-ROM over a 4-week
interval.

In a systematic review by Carvalho de Menezes et al.,
even though programmes andmeasuring instruments were
based on the TTM, the differences between the reports
make it difficult to analyse outcomes(28). For example,
the measures of cons and self-efficacy used in the
Langenberg et al. study contained fewer items than did
the measures used in the Di Noia and Prochaska study(31).
Or it may have been that some of the measuring tools were
more sensitive to detecting change than others. All of these
factors indeed make it quite difficult to discuss all of the
findings obtained from the instruments developed based
on the TTM. Longer interventions may prove to be more
effective in reaching a conclusion.

To summarize, our findings indicate that,when compared
with other studies, the F&V-F programme delivering the
multicomponent interventions that we used (diaries of
F&V consumption, printedmaterials such as card games, let-
ters to families, producing drawings and compositions about
the pros of F&V and their various features) was more effec-
tive in making a positive change in situational self-efficacy,
the perception of pros and in the processes of change.

Study limitations
The present study is limited by the lack of a control group
and the use of self-reported measures. While collecting
data based on self-reporting is convenient when working
with large school groups, this method may be inadequate
in reflecting actual behaviour. At the same time, despite the
fact that in the present study the sale of F&Vwas introduced
at the school in order to ensure F&V consumption, the
amounts sold were not considered in the analysis. Future
studies may do well to include the amount of F&V sold
at school canteens as an objective criterion. Furthermore,
students’ self-reporting and feedback received from their
parents can be analysed for consistency or correlations
regarding F&V consumption at home.
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