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Abstract

Objective: To assess the intake frequency of fruit and vegetables, serving sizes,

reasons for and barriers to consumption, and the potential for increasing fruit and

vegetable intake.

Design: A nationwide postal questionnaire survey was conducted in 2006 over all

four seasons. The participants were stratified according to occupation and sex.

The response rate for 5130 questionnaires sent out was 52-7 %.

Setting: Austria.

Subjects: Austrian adults, aged 19-64 years.

Results: Daily fruit consumption was reported by 57-1% of the participants and daily

vegetable consumption by 36-2%. On average, 2-1 (sp 1+9) servings (250 (sp 225) g)

of fruit and 1-7 (sp 1-3) servings (198 (sp 159) g) of vegetables were consumed daily.

Women ate fruit and vegetables both more frequently and in greater quantities than

men. Both intake frequency and the number of fruit and vegetable servings were

largely independent of seasonal fluctuations. The primary reason for the consump-

tion of both fruit and vegetables was taste. The greatest barrier to higher intake was

the perception that current individual consumption was already sufficient. Price did Keywords
not constitute a relevant barrier in Austria. At present, the potential for increasing fruit Fruit

and vegetable intake can be estimated at two servings. Vegetables
Conclusions: Austrian adults still consume less fruit and vegetables than recom- Consumption
mended. Strategies to increase intake should pay more attention to the taste instead Barriers

of the various health aspects. Potential for increasing consumption

Obesity, type 2 diabetes mellitus, CVD (e.g. hypertension,
stroke) and several types of cancer are becoming
increasingly important causes of early mortality or per-
manent morbidity”. The influence and importance of a
varied and wholesome diet on health and thus also on the
prevention of chronic diseases is now widely accepted® .
Epidemiological studies have indicated that fruit and
vegetable intake has a major influence on cancer risk'®.
Contrary to initial results from case—control studies,
however, results from cohort studies show that while an
effect is possible, it is restricted to certain types of can-
cer™. Both fruit and vegetables probably reduce the
likelihood of developing mouth, laryngeal, oesophageal
and stomach cancer®. Concerning the relative risk of
developing cancer, it was shown that even an increment
of five servings of fruit and vegetables per day apparently
does not decrease the risk”®. In contrast, the positive
effects of sufficient fruit and vegetable consumption on
the cardiovascular system are now largely validated !,
Meta-analyses also showed that increased fruit and
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vegetable intake is associated with a reduced risk of
stroke"'?. However, the intake of three or more daily
servings of fruit or vegetables was not associated with a
substantial reduction in the risk of type 2 diabetes
according to meta-analysis”'®. The effect of fruit and
vegetable intake on body weight should not be under-
rated. As people tend to consume similar weights of food
every day, total energy intake decreases with decreasing
energy content of the foodstuffs. In this context, a positive
effect of sufficient fruit and vegetable intake has been
demonstrated .

The most important initiative worldwide to increase
vegetable and fruit consumption is ‘5 a day’. In Austria,
the campaign ‘5 a day — fruit and vegetables’ was pre-
sented to the public by the Austrian Cancer League (in
cooperation with the Institute of Nutritional Sciences of
the University of Vienna) in autumn 2000 and has been
widely advertised since 2001. ‘5 a day’ is a rather important
message to increase intake"'”, especially as different
individual barriers prohibit a higher consumption.

© The Authors 2009
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Reasons, besides cost could be availability(m,

impractical if not at home"® or preparation effort”.

The present paper describes fruit and vegetable intake
in Austrian adults, barriers to increased intake, and the
current potential for increasing consumption.
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)
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Methods

The study design was cross-sectional. Four independent
sub-samples (one for each season) of a total of 5130 adults
(aged 19-64 years) from throughout Austria were surveyed
over the course of one year in 2000, in order to measure
seasonal fluctuations. The sample was stratified by sex and
occupation. Occupation was chosen as a criterion because it
gives information on further sociodemographic character-
istics®”. Sample size was calculated based on the occupa-
tional distribution. We excluded people older than 65 years
from the analysis. In order to access the chosen occupa-
tional groups effectively, companies, public and private
institutions were chosen randomly. Following initial contact
by telephone, which served to acquire a competent contact
person, an appropriate number of questionnaires according
to the stratification sampling design were mailed to each
contact. It was attempted to keep the selection bias as low
as possible with this method. The response rate was 52-7 %
(2704 adults). Representativeness of the data regarding
current employment status, age structure, sex, the highest
level of education and household income was verified using
data provided by Statistik Austria. The characteristics of the
study sample are shown in Table 1.

Questionnaire design

A self-administered questionnaire with questions on different
topics regarding fruit and vegetables was used. The com-
plete questionnaire contained thirty-nine closed questions.
Questions on reasons for consumption (‘because it tastes
good’, ‘because it is healthy’, ‘because it is available’) and
barriers for consumption (intake is already sufficient’,
T often forget to eat fruit/vegetables’, I often don't feel like
i, ‘too much preparation effort’, ‘inconvenient if not at
home’, ‘too expensive’, ‘does not suit my lifestyle’, ‘function
of higher consumption is unknown’) were dichotomous
questions but allowed multiple answers. FFQ were used
for a qualitative assessment (‘How often do you eat...”) of
the intake of different types of fruit and vegetables.
A single self-administered 24h recall survey was used to
obtain quantitative information (g/d) on fruit and vegetable
intake®?. The intake was measured by household measures.
The questionnaire was developed during two pre-test
phases and its reliability was evaluated by the test—retest
method. For eighty-five out of eighty-six ordinal questions,
the test—retest reliability was rated ‘good’ or ‘very good’
(intra-class correlation >0-6). Only for one parameter was
the test—retest reliability ‘acceptable’ (intra-class correlation
>0-50 to 0-59). For sixty-two out of seventy-five dichotomous
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Table 1 Major characteristics of the study sample according to
season: Austrian adults participating in a nationwide postal ques-
tionnaire survey, 2006

Characteristic Total Spring Summer Autumn Winter

n 2704 620 672 643 769
Response rate (%) 52:7 446 54-0 51-7 60-7
Age (years)

Mean 38 38 38 38 39

Sb 11 11 11 11 11
Age distribution (%)

19-24 years 138  12:0 125 17-6 131

25-50 years 706 732 726 67-3 69-6

51-64 years 156 149 14-9 151 17-3
Sex (%)

Male 399 410 421 36-2 40-2

Female 60-1  59-0 57-9 63-8 59-8
Occupation (%)

Labourer 141 105 120 16-0 17-3

Employee 237 311 231 21-9 19-7

Self-employed 51 5-2 5-2 4-3 5-4

Unemployed 4-4 2:2 6-0 5-5 39

Housewife 6-6 3-8 77 6-0 8-3

Student 31 4.2 29 3:2 2:5
Region (%)

East 42.2 316 47-3 411 471

West 57-8 684 52-7 58-9 52-9

variables, concordance was over 80%; for thirteen
variables, concordance was between 71% and 80 %.

Analysis

The SPSS for Windows statistical software package ver-
sion 12-0 (SPSS Inc., Chicago, IL, USA) was used to ana-
lyse the data. All questions were analysed with respect to
sex, age, season and geographical region. Data for fruit
and vegetable intake were ‘raw data’ and were not
adjusted for energy. We used the x* test (standard resi-
duals were used to determine significant differences) for
dichotomous data and the Mann-Whitney U test for
ordinal data. P values were adjusted for multiplicity
according to the Bonferroni—-Holm procedure.

The data from the 24h recalls were entered into the
‘Erndhrungswissenschaftliche Programm’. This software is
based on the German Food Database Version II.3 but was
adapted for Austrian eating habits through the addition of
typical Austrian recipes(zz) .

To adjust for under-reporting as well as for over-report-
ing, the quotient of the recorded energy intake and the
individually calculated BMR, after Schofield, was used®.
Based on cut-off points, participants with an extremely
high or extremely low energy intake could subsequently
be identified®®. The cut-off points used were 2-4 for

over-reporting and 0-92 for under-reporting®”.

Results

Consumption of fruit
The qualitative assessment showed that the intake fre-
quency of fruits in Austria is too low. According to their
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own accounts, 22-7% of the respondents consumed fruit
several times a day, 34:4% once a day, 11-7% ate fruit
four to six times per week and 21-9% between one and
three times per week. Some 10:3% of the participants
consumed fruit only every second week or less often.

Women reported a significantly higher (2<<0-001)
intake frequency of fruit than men, with 65-6% of parti-
cipating women reporting consumption of fruit at least
once a day compared with 44:2% of men. Thus, women
consumed fruit on average once a day, men only four to
six times a week.

A significant increase in intake frequency was found
with increasing age (19-24-year-olds v. 25-50-year-olds,
P<0-001; 19-24-year-olds v. 51-64-year-olds, P<0-001;
25-50-year-olds v. 51-64-year-olds, P<0-001). While
women over 25 years old consumed fruit significantly more
frequently than younger women, in men the same applied
only to participants aged 51 years and over. No significant
difference in the intake frequency of fruit was found
between eastern and western Austria or between seasons.

According to the data from the 24 h recalls, the parti-
cipants ate on average 250 (sp 225) g of fruit (not
including fruit juices) per day. This is a greater amount
than described in the second Austrian nutrition report
2003 (183 (sp 227) g/d)*®. Assuming a serving size of
120 g (according to the recommendation of 600g per
person per day to reach public health goals)®”, the
participants consumed on average 2-1 (sp 1-9) servings of
fruit per day.

The proportion of people consuming less than one ser-
ving of fruit per day was 29-0%, 26-6% consumed one
serving a day and nearly half of the respondents (44-5 %)
estimated their consumption as two servings of fruit per day.

On average, men ate 2-0 (sp 2-0) servings (237 (sp 262)
g) and women ate 2-1 (sp 1-7) servings (256 (sp 200) g) of
fruit per day. Still, 47-4% of the women reached the
recommended daily amount of two servings of fruit per
day, whereas only 38:3% of men did.

Regarding age, it was shown that only 29-6 % of 19-24-
year-olds, 449 % of 25-50-year-olds and 53-0 % of 51-64-
year-olds met the recommended two daily fruit servings.

According to overall intake frequency, there were no
significant differences in average serving sizes between
eastern and western Austria and between the different
seasons.

Consumption of vegetables
Vegetables were consumed less frequently than fruit:
7-7 % of the respondents reported consuming vegetables
several times a day, 28:5% ate vegetables once a day,
22-2% ate vegetables four to six times per week and
34:2% one to three times per week. Some 7:3% of all
participants reported consuming vegetables only every
second week or less frequently.

Women reported a significantly (P<0-001) higher
intake frequency of vegetables than men. Of female
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participants, 42-0% indicated that they ate vegetables at
least once a day, compared with 27:5% of participating
men. For both women and men, the average intake fre-
quency was four to six times a week.

Regarding the effect of age, the results showed that
women aged 19-24 years ate vegetables significantly
(P=0-03) less frequently than women aged 25-50 years.
In men, intake frequency was approximately the same for
all ages. People from western Austria consumed vege-
tables significantly (P<0-001) more frequently than
participants from the east of the country.

Concerning intake frequency during the different sea-
sons, the data showed that the participants consumed
vegetables significantly (P<<0-001) less frequently in
winter than in the summer season.

According to the data from the 24 h recalls, the parti-
cipants ate on average 198 (sp 159) g of vegetables per
day. As found for fruit, this amount is greater than
that published in the second Austrian nutrition report
2003 (148 (sp 134) g/d)®. Assuming a serving size of
120 g, the participants ate on average 1-7 (sp 1-3) servings
of vegetables per day.

Of the participants, 37-2% consumed less than one
serving per day, almost one-third (31-0%) consumed one
serving per day and nearly one-sixth (17-1%) consumed
two servings of vegetables per day. The recommendation
of eating three servings of vegetables daily was met by
only 147 % of the respondents.

Men ate significantly (P<<0-001) fewer servings of
vegetables than women. On average, men ate 1-5 (sp 1-2)
servings (180 (sp 149)g) and women ate 1-7 (sp 1-4)
servings (208 (sp 164)g) of vegetables per day. Only
11-:2% of men and 16:6% of women met the recom-
mendation to consume three servings of vegetables per
day. Regarding age, it was shown that only 9-1% of
19-24-year-olds, 15-6% of 25-50-year-olds and 15-6%
of 51-64-year-olds consumed the recommended three
daily servings. Again, there was no significant difference
between western and eastern Austria or between the
seasons.

Reasons for consumption

Regarding reasons for the consumption of fruit and
vegetables, the respondents could choose between three
response options (‘because it tastes good’, ‘because it is
healthy’ and ‘because it is available’).

The results showed that taste was the most impor-
tant factor for the intake of both fruit and vegetables
(Tables 2 and 3). In addition to the health aspect,
availability also played an important role. This was
especially the case for men in general and for the age
group 19-24 years.

With increasing intake frequency, it was found that
taste and the health aspect became more important
motives for the intake of both fruit and vegetables,
whereas the importance of availability decreased.
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Table 2 Motives for the intake of fruit according to sex, age and intake frequency: Austrian adults participating in a nationwide postal questionnaire survey, 2006

Sex Age — total Intake frequency
Total Men Women 19-24 years 25-50 years 51-64 years  Several times/d 1x/d 6-4 X /week  3-1X/week <1 X/week
Motive (n2681) (n1067) (n1614) (n 366) (n 1897) (n 418) (n 610) (n 928) (n 315) (n 567) (n 252)
Because it tastes good (%) 78-3 721 82:5 75-4 78-7 79-2 93-8 84-4 85-4 64-9 40-9
Because it is healthy (%) 47-6 43-6 50-2 45-1 471 52-2 60-8 537 537 33-7 236
Because it is available (%) 30-2 34-9 27-2 39-9 29-9 23-4 17-5 19-7 19-7 451 64-9
Table 3 Motives for the intake of vegetables according to sex, age and intake frequency: Austrian adults participating in a nationwide postal questionnaire survey, 2006
Sex Age — total Intake frequency
Total Men Women  19-24 years 25-50 years 51-64 years  Several times/d 1x/d 6-4 X /week  3-1X/week <1 X/week
Motive (n2679) (n1070) (n 1609) (n 365) (n 1896) (n418) (n 207) (n767) (n 598) (n 920) (n 189)
Because it tastes good (%) 77-4 67-4 84-1 756 790 71-8 94-2 87:2 81-1 70-0 42-6
Because it is healthy (%) 49-6 44-0 53-3 441 49-9 52-9 63-8 56-1 48-8 45-7 29-0
Because it is available (%) 37-6 42-9 341 43-3 35-3 42-8 329 30-5 371 40-9 57-9
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The constant level of intake of fruit over the course of
the year can be regarded as very positive. One reason for
the difference in vegetable intake between the winter and
summer seasons could be the change from winter vege-
tables to the richer, more varied and fresher choice
of seasonal products in spring. In contrast to vegetables, a
constant range of fruit is available throughout the year.

The present investigation shows that a majority of the
respondents choose to consume fruit and vegetables
because of the taste. As the health aspect plays a much
smaller role in comparison, efforts to increase intake
should increasingly consider the aspect of taste in addi-
tion to the health advantages. At the same time, the
importance of availability should not be underestimated.
Availability is regarded as a major reason for, as well as an
important barrier to, consumption. Especially availability
of fruit and vegetables at the place of work (also at
canteens) plays an important role4%.

In contrast to other studies, price was found to be only
a minor barrier to consumption of fruit and vegetables.
The importance of availability is affirmed by the fact that
people often forget to eat fruit and vegetables, as well as
naming preparation effort and inconvenience if not at
home as barriers to consumption. Thus, it is advisable to
improve availability in the future, while at the same
time further emphasizing the ease of preparing and eating
fruit and vegetables.

As most respondents stated that they consider their
present intake sufficient, there is a question to what
extent people are aware of daily requirements and whe-
ther there has been a lack of promoting an adequate
desire for fruit and vegetables. Especially in this respect,
the main objective should not be to draw attention to the
well-known benefits of fruit and vegetables for human
health>, but to emphasize the taste aspect more.

To conclude, Austrian adults eat considerably too little
fruit and vegetables. An increase in intake is possible if
the existing potentials are utilized.
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