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Abstract

Objective: To explore why boys eat less fruit and vegetables (F&V) than girls,
using longitudinal data following pupils from the age of 12.5 to 15.5 years,
including perceived accessibility, modelling, intention, preferences, self-efficacy
and knowledge of recommendations as potential mediators.
Design/setting/subjects: A longitudinal study, based on data collected among the
control schools within the intervention project ‘Fruits and Vegetables Make the
Marks’. This sample contains 896 6th and 7th graders from 20 randomly selected
elementary schools within two Norwegian counties. Questionnaires were admi-
nistered in May 2002 and May 2005 (when the participants were in 9th and 10th
grade in 18 secondary elementary schools).

Results: In single mediation analyses all determinants mediated parts of the
gender difference, but only preferences decreased the gender difference to a level
below statistical significance. Preferences alone explained 81% of the gender
difference. In the multiple mediation analyses, the six mediators together
explained 91% of the gender difference, but only preferences and perceived
accessibility contributed uniquely to the explanation, with 25% and 10%
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A recent comprehensive review on determinants of
children’s and adolescents’ fruit and vegetable (F&V)
intake stated that gender is among the strongest deter-
minants in adolescents'; in 14 of 17 reviewed European
studies girls reported to eat more F&V than boys. How-
ever, most studies assessing the relationship between
gender and F&V intake have used simple statistical
methods and a cross-sectional design, not being able to
assess potential interactions between gender and time.
Furthermore, gender may be an important determinant of
F&V intake, but for intervention development, important
and modifiable determinants need to be identified. It is
therefore important to explore modifiable mediators of
the gender difference in F&V intake.

Only a few studies have assessed the question why
males eat less F&V than females. In a study of older adults
it was reported that men’s poorer nutritional knowledge
explained about half of the variation in F&V intake asso-
ciated with gender, while preferences, attitudes or dieting
status did not explain any of the variance®. In a study of
young adults, health beliefs explained around 40%, and
dieting status 7%, of the gender difference in fruit intake’.
No studies, as far as we know, have assessed similar

*Corresponding author: Email ellingb@medisin.vio.no

https://doi.org/10.1017/51368980007000729 Published online by Cambridge University Press

gender differences among children or adolescents. It is
important to understand why boys eat less F&V than girls
in order to tailor F&V promotion interventions to gender.

In earlier Norwegian studies, a number of personal
modifiable determinants of F&V intake have been iden-
tified, such as perceived accessibility of F&V at home,
modelling, intention to eat 5-a-day, preferences for F&V,
self-efficacy to eat 5-a-day and knowledge of recom-
mended intake levels*®. Few studies have investigated
gender differences in such determinants of adolescents’
F&V intake.

The aim of the present study was to explore if such fac-
tors mediate differences in F&V intake levels between boys
and girls, using longitudinal data, following pupils from the
age of 12.5 to 15.5 years. A secondary aim was to assess if
gender differences in intake levels changed over time.

Method
This study is part of the ‘Fruits and Vegetables Make the

Marks’ (FVMM) project. FVMM is an intervention project
including 38 randomly selected elementary schools in
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two Norwegian counties. The pupils within in the 20
control schools constitute the study sample of the present
study. Data from survey questionnaires completed in May
2002 and May 2005 were used for the analyses. The
questionnaire surveys were completed by the pupils in
the classroom, in the presence of a trained project worker,
within one school lesson (45 minutes). Research clear-
ance was obtained from The Norwegian Social Science
Data Services. The FVMM cohort includes 896 control
pupils (84%), of which 813 and 728 respectively partici-
pated in the May 2002 (mean age 12.5 years) and May
2005 (mean age 15.5 years) surveys and also reported
same gender at all occasions.

F&V intake was measured by four frequency questions:
‘How often do you eat...” (1) vegetables for dinner; (2)
other vegetables (e.g. carrot for school lunch); (3) apple,
orange, pear or banana; (4) other fruits or berries. All four
questions had 10 response alternatives ranging from
‘Never’ =0 to ‘Several times a day’ =10, giving a scale
ranging from 0 to 40 times per week. The test—retest (14
days in between) correlation of this scale in a sample of
114 6th grade pupils was 0.75°. The correlation between
the scale and a validation method (7-day food diaries)
was 0.32 in a separate validation study of 85 6th grade
pupils, which is similar to the results found in other stu-
dies of the same age group®. Most scales of the potential
mediators — accessibility of F&V at home, modelling,
intention to eat 5-a-day, preferences for F&V and self-
efficacy to eat 5-a-day — included one to five statements
with response alternatives ranging from ‘I fully disagree’
to ‘I fully agree’ (see reference 5 for details). These scales
have been analysed for reliability, with test—retest
correlations ranging from 0.51 (intention) to 0.74
(preferences)’. Knowledge (awareness of the 5-a-day
recommendation) was measured by one question: ‘How
many servings of fruit and vegetables should a person
your age eat every day?” This question had seven
response alternatives ranging from ‘None’ to ‘More than 5
a day’. Missing values on any items were substituted by
the mean value for the remaining group on the respective
item. To achieve a score on a scale, more than 50% of the
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scale items had to be answered. A total of 85 and 15
children had one or more missing values substituted,
respectively, in 2002 and 2005.

A variable functions as a mediator when it meets the
following conditions (see Fig. 1): (1) variations in levels of
the independent variable (gender) significantly account
for variations in the presumed mediator (i.e. Path a); (2)
variations in the mediator significantly account for varia-
tions in the dependent variable (i.e. Path b); and (3) when
Paths a and b are controlled, a previously significant
relationship between the independent and dependent
variables is no longer significant, with the strongest
demonstration of mediation occurring when Path c is zero®.

All analyses conducted were different mixed models of
repeated measures (i.e. both 2002 and 2005 data were
included in the same analyses), all adjusting for school as
a random effect and time (survey), using SPSS version 14.
First, gender was regressed on F&V intake (Path ¢ unad-
justed, Ypsyv = TXsgx) and on the individual potential
mediators independently (Y, = tXsgx, Path a), in order
to state gender differences in the respective variables
(Table 1). Interaction between gender and time (2002
vs. 2005) was checked, and results were stratified on
time if interaction was statistically significant (secondary
research question). Since all potential mediators included
in this study have been reported to correlate significantly
with F&V intake (Path b, Pearson’s r were 0.24-0.45%),
these analyses were not repeated in the present study.

Mediator
(accessibility,
modelling,
intention,
preferences,
a self-efficacy b
knowledge)

Outcome variable
(F&V intake)

Independent variable
(gender)

Fig. 1 Mediational model

Table 1 Gender differences in F&V intake and indeterminants of intake

Both times

2002 2005

ltems in scale Range

Boys Girls Difference P-value Boys Girls Difference P-value Boys Girls Difference P-value

F&V intake* 4 0/40 11.9 145 2.6 =0.001
Accessibility 5 -10/10 3.6 4.9 1.4 =0.001
Modelling 4 —8/8 25 3.1 0.7 =0.001
Intentiont 1 —2/2 -0.1 0.2 0.3 0.003 0.2 0.7 0.5 =0.001
Preferencest 4 —8/8 1.3 2.9 1.5 =0.001 0.6 3.3 27 =0.001
Self-efficacy 3 —14/14 0.1 0.8 0.7 =0.001
Knowledge 1 0/6 35 37 0.2 0.008

F&V — fruit and vegetable.

* Difference in F&V intake (r = 2.6).
tGender X time interaction: P=0.04.
t Gender X time interaction: P=0.001.
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Then, gender was regressed on F&V intake adjusting for
single potential mediators individually (Path ¢ adjusted
for single mediators, Yey = 7 Xsex + ' Xu,) (models T,
Table 2) and all six potential mediators together (Path ¢
adjusted for all mediators, Yrv = 7" Xsex + " Xy, ) (model
II, Table 3). This last analysis was repeated excluding
each potential mediator at a time (models III, Table 3)
in order to state each mediator’s unique contribution to
the explanation of the variance in the gender difference
in F&V intake. The proportions mediated by the media-
tors were calculated by subtracting the adjusted rela-
tionship between gender and F&V intake (e.g. 7)
from the unadjusted (1), and dividing the result by the
unadjusted value (i.e. (r—7)/7)°. By subtracting the pro-
portion mediated in models III from the propor-
tion mediated in model II, the unique contribution
to the multiple moderator model (model 2) by each
moderator was calculated. An examination of the
residuals did not reveal unacceptable departures from
normality.

Table 2 Single mediator analyses: effect of gender on F&V intake
after adjusting for accessibility, modelling, intention, preferences,
self-efficacy or knowledge

Models |

Potential mediator Gender Mediated’

B Pg 7 P. (r—7)/7
Accessibility 0.9 =0.001 1.3 =0.001 0.49
Modeling 0.8 =0.001 21 =0.001 0.20
Intention 1.8 =0.001 1.8 =0.001 0.31
Preferences 0.9 =0.001 0.5 0.19 0.81
Self-efficacy 1.1 =0.001 1.8 =0.001 0.30
Knowledge 1.1 =0.001 2.3 =0.001 0.10

F&V — fruit and vegitable; 7 — difference in F&V intake between boys and
girls, while adjusting for single potential mediators; B’ — difference in the
single potential mediators between boys and girls, while adjusting for F&V
intake; mediated’ — proportion of the gender difference in fruit and vegetable
intake mediated by the respective factors.
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Results

Table 1 shows that girls reported eating fruit and vege-
tables more often than boys (14.5 vs. 11.9 times per
week). Girls also reported significantly higher values for
all of the determinants assessed. Interactions between
gender and time were seen only for intention and pre-
ferences. In both, the differences between the genders
were greater in 2005 than in 2002.

In the single mediation analyses all determinants medi-
ated parts of the gender differences, but only preferences
decreased the gender difference to a level below statistical
significance (Table 2). Preferences alone explained 81% of
the gender difference. In the multiple mediation analyses
(Table 3), the six mediators together explained 91% of the
gender difference, with preferences contributing with the
largest amount (25%). In addition, perceived accessibility
contributed with 10% of the explanation. The other factors
did not contribute much to the explanation in the multiple
mediator model, and most of the explanation of the
variance was explained by shared variance of two or more
of the six independent variables.

Discussion

The results from the present study indicate that the main
reason why boys eat less F&V than girls is because they
like them less. In addition, differences in perceived
accessibility of F&V at home also mediated some of the
variance in the gender difference. That girls have greater
knowledge, and stronger intentions, self-efficacy and role
models, does not appear to explain the gender-F&V
relationship when adjusting for preferences and per-
ceived accessibility.

It has previously been reported that boys like F&V less
than girls'®. Even among 4-year-olds, girls have been

Table 3 Multiple mediation analyses: effect of gender on F&V intake after adjusting for accessibility, modelling, intention, preferences,
self-efficacy and knowledge (model Il), and after exclusion of single factors (models IIl)

Model Il Models Il
Estimate P-value Mediated” Estimate P-value Mediated” Unique contr.

i P. (r—7")I7

0.2 0.52 0.91
Gender

B’ P 7 P (r—7")IT Mediated” —mediated”
Accessibility 0.5 =0.001 0.5 0.19 0.81 0.10
Modellling 0.2 0.02 0.2 0.50 0.91 0.00
Intention 0.0 0.91 0.2 0.51 0.91 0.00
Preferences 0.5 =0.001 0.9 0.01 0.66 0.25
Self-efficacy 0.4 =0.001 0.1 0.71 0.95 -0.04
Knowledge 0.4 =0.001 0.3 0.47 0.90 0.01

F&V — fruit and vegitable; 7 — difference in F&V intake between boys and girls, while adjusting for single potential mediators; B” — difference in the single
potential mediators between boys and girls, while adjusting for F&V intake and also the other potetial mediators; 7" — difference in F&V intake between
boys and girls, while adjusting for multiple potemtial mediators, not including the one in the respective row; mediated” — proportion of the gender difference in
F&V intake mediated by all determinants; except the one in the respective row; unique contribution — proportion of mediated” uniquely explained by the

respective factor.
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reported to like vegetables better than boys''. However,
the question why boys like F&V less than girls remains
unanswered. It has been suggested that social desirability
may have a stronger impact on girls responding to the
questionnaire because of the greater importance that
females attach to diet’. A second reason could be that
boys’ greater liking for more energy-dense foods (i.e. not
F&V) is an adaptation to their greater energy require-
ment'. This hypothesis points towards physiological
differences between boys and girls. Could it be that boys
like F&V less than girls mainly because boys and girls are
different physiologically? In traditional hunter—gatherer
societies men were hunters and women were gatherers'?,
and even if the food was divided between the genders,
men probably ate more hunted animal food and women
probably ate more gathered plants. The result might be
that a difference in food preferences between males and
females evolved. However, this is a hypothesis that needs
to be tested.

The results from this study contradict results from a
previous study that reported preferences not to mediate
the gender difference among older adults’ F&V intake?.
Hypothetical explanations for this contradiction might be
the different age groups, or the different methods used
to assess both F&V intake and preferences in the two
different studies.

We observed a gender difference in perceived acces-
sibility at home, and girls scored higher than boys.
However, parents within the FVMM cohort do not report
the accessibility to be different for boys or girls (on a
similar accessibility scale as in the present study, boys’
parents scored 5.2 and girls parents scored 5.3, P=0.62,
unpublished data; see reference 7 for scale details). The
gender difference must therefore be due to how the
children and adolescents perceive the accessibility and
not to the accessibility at home itself. Therefore part of the
gender difference in F&V intake is due to the fact that girls
perceive the accessibility at home to be higher, even if it
probably is not true. This could also be because social
desirability may have a stronger impact on girls’ respon-
ses to the questionnaire‘%‘

A limitation of the present study is the problems with
co-variation. In the separate single mediator analyses all
factors explained between 10% and 81% of the variance
of the gender difference in F&V intake. However, in the
multiple mediator analyses, the effect of modelling, self-
efficacy, intention and knowledge disappeared. This is
because of their correlation with the other factors. Large
inter-correlation between the independent variables
makes it difficult to assess which variables predict beha-
viour and by how much'. In the multiple mediator
model 91% of the variance in the gender difference in
F&V intake was explained. Preferences explained 25%
and perceived accessibility 10%, but most of the remain-
ing explained variance was shared variance by two or
more factors, and it is not possible to give any one factor
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the credit. This is a common problem, as variables related
to the same behaviour naturally correlate with one
another”,

Girls scored higher than boys for both F&V intake and
for all the personal factors. For F&V intake and for most
personal factors no significant changes in the gender
differences were observed over the time period. For
preferences and intention the gender difference increased
from 2002 to 2005.

Conclusion

Preference appears as the strongest mediator of the
relationship between gender and F&V intake among
adolescents. A next research step will be to assess why
girls like fruit and vegetables more than boys.
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