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The majority of nutrition studies
published in Switzerland have
dealt with food availability?, ap-

proximate dietary intake? and
dietary composition in small popu-
lation groups from different reg-
ions of Switzerland®®. Represen-
tative data for the whole Swiss
population do not currently exist.
We carried out a large-scale
dietary survey in 1991, with the
purpose of getting a rough estimate
of the mean dietary intake of the
whole Swiss population. In this
paper we describe the characteri-
stics of the survey participants and
their food and nutrient intake.

Methods

The nutrition survey was part of
the programme of the National Re-
search Exhibition, HEUREKA',

which took place in Zurich, Swit-
zerland daily from May 10 to
November 3, 1991. The rate of par-
ticipation in the survey did not vary
significantly between weekdays
and weekends.

Assessment technique

All visitors to the exhibition were
eligible to take part in the survey
regardiess of gender, age, or any
other personal factors. Since we
wished to assess the mean dictary
intake of the largest randomly-sel-
ected group possible, a voluntary,
self-administered 24-hour recall
questionnaire was used. The ques-
tionnaire included a reference list
of 240 typical Swiss foods and
beverages as well as a clear indica-
tion of standard Swiss household
measures. The participants were
instructed to recall their food

intake and

(both  food
amount) during the previous day.
To ensure the accuracy and validity
of specific food names, a booklet
containing photographs of food
servings was provided. At the same

type

time, each participant’s demo-
graphic data were collected. The
questionnaire was available in
German and French. The validity
and design of the questionnaire
are detailed in Beer-Borst and
Amado!l.

Data analysis

Data-entry as well as calculation of
nutrient, energy and food group
intake was performed using the
Data Management System “Diet
recall” (version 1.0 and 2.0)“?
which is based on the German
computerised food composition
table Bundeslebensmittelschliissel
(BLS) Version 11.1'3. Gender and
five age groups were considered in
the evaluation. A representative
random sample of 50 question-
naires per gender and age-group
was selected for analysis of food
group intake. The food intake data
were statistically evaluated by a
Multifactor Analysis of Variance

* Current address: Health Canada, Nutrition
Surveys, Ottawa, Ont., Canada.
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(ANOVA). The LSD test (least
significant difference) was used to
compare means when a significant
F-ratio was indicated by ANOVA.
Differences were considered signi-
ficant at the p <0.05 level ™.

Results
Population characteristics

Of the 953568 visitors to the
HEUREKA exhibition during
spring, summer and fall 1991, 4195
individuals voluntarily complet-
ed questionnaires. Of these 3653
could be evaluated (87%). A total
of 167 questionnaires were con-
sidered unusable mainly due to
missing demographic data or the
use of check marks instead of
food consumption quantities. The
remaining 375 completed ques-
fionnaires were not included
because they were from people
living in foreign countries (318)
or from individuals on a special
diet (57).

The characteristics of the popula-
tion studied are presented in
Tables 1 to 4 and in Figure 1. Of the
total participants, 58 % were female
and 42% male. The ages of both
sexes ranged from 7 years to older
than 50 years (Table 1). A total of
305 females and 151 males indicat-
ed they were following an alterna-
tive type of diet (wholesome food
61%, vegetarianism 34% and
others 5%). Nearly all the partici-
pants lived in the German speaking
part of Switzerland and about 75 %
were from urban regions (Table 2).
Most of the participants were en-
gaged in non-manual occupations.
Between 28 and 45 % of the women
over the age of 18 years reported a
moderate work activity level. In
men of the same age group, only
14-16% reported a moderate
work activity level. Approximately
70% of females and males from all
age groups were engaged in sport
activities during their leisure time
(Table 3).
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Age (years)

7=14 15-18
Females” 189 460
Males 110 214
Total 229 674

Table 1. Number of participants according to sex and age.

Qrigin
Language German
French
ltaltan ’
Residence ctyortown
mediurn-sized tawnsh
rural community
Working activity

Table 2. Origin (language, residence) and working activity of the partici-

pants.

The participants’ body weight was
judged by the Body Mass Index
(BMI)'>16, which has also been
validated for children'-%. Women
and men 15 years and older had a
mean median BMI from 20 to
25kg/m? (desirable, normal body
weight) (Table 3). The mean BMI
for the boys and girls aged 7-14
years was 18 kg/m? (Table 4).

The participants in the study
seemed to be conscious of health-
related issues. Smoking frequency
ranged from 0% (100% non-
smokers; 7-14 year old males) to
18% (19-35 year old men; Fig. 1).
The percentage of alcohol abstain-
ers decreased with increasing age
from 98% to 6%. On average,
more men than women were drin-
kers of alcoholic beverages (Fig. 1).

Food intake

Mean and median daily food in-
takes for the study population are
presented in Table 5. In all, 10 dif-
ferent food groups were disting-
uished. Differences in food con-
sumption between females and
males were found for some of the
food groups. Table 5 shows the sig-
nificance of these differences. The
mean consumption of cereal pro-
ducts, meat, sausages, fish and eggs
was generally higher for men than
for women. Men aged 15-18 and
19-35 years consumed significant-
ly more milk and dairy products
than did women of the same age
groups. Men above 36 years drank
more alcoholic beverages than did
women of the same age. Intra-



Table 4. Percentile values and mean xstandard deviation of Body-Mass
Index (kg/m?) for males and females aged 7—-14 years.

gender differences in food intake
were also apparent. Women older
than 50 years of age ate more vege-
tables, lettuce, potatoes, fruits and
fruit products than did women
under 50 years; a similar difference
was found for men in these age
groups. Girls and boys aged 7-14
years old also ate significantly less
of these foods than did their 50+
counterparts. Women and men
aged 19-35 years ate the smallest
amount of meat, sausages, fish and
eggs. The consumption of mitk and
dairy products was significantly
higher for the 15-18 and 19-35
year-old men compared with men
in other age groups. Alcohol con-
sumption of both genders increased
with age.

Nutrient and energy intake

Table 6 presents the mean and
median daily crude nutrieat intakes

of the collective. The caloric densi-
ty is plotted in Figure 2. The data
show that with increasing age
women ingested consistently less
energy per day (maximum dif-
ference between age groups=9%).
A similar trend was observed for
men older than 15 years (maximum
difference between age groups=
17%). The caloric density was
relatively constant between sexes
and age groups. Compared with the
recommendations of the Deutsche
Gesellschaft flir Erndhrung
(DGE)%, the crude energy intake
of women was within the accepted
parameters, and that of the men
was somewhat higher, with the
exception of the 15-18 year-olds.
Male crude carbohydrate intake
was somewhat higher than that of
females but for both genders the
percentage contribution of carbo-
hydrate to energy was about
8-12% lower than DGE guide-

lines. In particular, male daily
crude fat intake was markedly
higher than recommended?, and
the percentage contribution to
energy from fat was about 3-7%
too high. For both females and
males the daily crude protein in-
take was about 30-40 g/day above
the recommended amount; the
percentage contribution to energy
was 3-4% higher than recom-
mended. In general, the median
crude alxohol intake approached
0 g/day with the exception of men
older than 36 years. Analysis of
data showed the existence of a
small number of individuals with
an extremely high alcohol con-
sumption rate. This data caused the
higher mean alcohol intakes and
particularly high standard devia-
tions. The percentage contribution
of alcohol to energy intake increas-
ed from 0% to 3% and 0% to 5%
respectively for women and men
up to 50 years of age. After this
age, the percentage contribution of
alcohol to energy decreased.

Discussion

The results of the present study
illustrate that a self-administered
24-hour recall questionnaire™ can
be considered an appropriate tool
for large-scale nutrition surveys.
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Figure 1. Smoking and drinking habits of the collective according to sex

and age.

The level of participation for this
assessment (about 4000 individuals)
is one of the highest recorded in
Switzerland cf.?2. Although indivi-
duals of all ages were assessed,
demographic data revealed that
the sample was not representative
of the whole Swiss population.
Nevertheless, the data do reflect a
realistic food intake pattern for at
least part of the Swiss population.
In general, the study population
seemed to be aware of general
health issues since frequencies of
drinking and smoking were low,
and the intake of dietary fiber was
high?. This could be due to the
way in which the participants were
recruited. It is generally expected
that volunteers will be more aware
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of health and nutrition issues.
This is also supported by the low
BMI values recorded for the
participants, suggesting that they
are conscious of their daily diet.
Ensuring the respondent’s ano-
nymity through a self-administered
questionnaire was a way of encotl-
raging truthful responses. These
data, therefore, probably accurate-
ly reflect the demographic charac-
teristics of our respondents.

In general, the participants showed
BMI distribution and a level of
obesity in the normal range. It is
difficult to define appropriate cut-
off points for childhood obesity
using BMI measurements. At
present, the 95th percentile BMI
is used as a conservative cut-off

point®. Unfortunately for our ana-
lysis, no age- and gender-specific
standardised BMI percentile cur-
ves exist for Swiss children and
adolescents. However, Rolland-
Cachera et al.’® found that the
American, Swedish and French
curves are very similar. The per-
centile values of BMI for the
children of our collective (Table 4)
are comparable with those of
French®, Austrian® and American
Caucasian® children.

Allowing for logistic discrepancies,
for regional differences in food
intake patterns and for the use of
different food composition tables,
it is possible to compare our results
with those of other reports. Data
published in the Third Swiss
Nutrition Report concerning the
approximate dietary intake of the
Swiss population? may thus be
compared with the results of our
study. A close agreement between
the two studies was apparent when
the percentage contribution of pro-
tein to energy was compared. In
the present study the percentage
contribution of fat to energy was
about 1-2% higher, that of carbo-
hydrate about 3—4% higher, and
the percentage contribution of al-
cohol to energy was about 4-5%
lower. A comparison of our data
with that of Morabia et al. %, obtain-
ed from a single Swiss canton
(Geneva) in 1979-1982, showed
that our population had a lower
percentage contribution of alcohol
and a higher contribution of carbo-
hydrate to energy. In addition, the
percentage contribution of fat to
energy in women was about 4%
less than that reported by Morabia
et al.5. In a more recent study in the
same canton, performed in 1991,
Morabia et al.? reported a reduc-
tion in the daily energy intake and
in the percentage contribution of
fat and alcohol to energy as com-
pared to the earlier study®. It is
unclear whether this observation is
due to methodological differences
or to an improvement in the dietary
habits of the Geneva population.
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273%112
(@57)
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(313)

Table 6. Mean xstandard deviation (median) daily crude nutrient intake

according to sex and age.
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Figure 2. Mean caloric density according to sex and age compared with
the recommendation of the Deutsche Gesellschaft fir Erndhrung (DGE)?'.
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The latter explanation may be
correct, since our results are com-
parable to theirs, which were also
obtained by a 24-hour recall in the
same year.

The crude energy intake of the pre-
sent study was higher than that
reported for the German study
“Vera”?, In contrast to our study,
the “Vera” population showed a
reduction in carbohydrate intake
and a negative variation of the
caloric density with decreasing
energy intake. In our study there
was a lower alcohol intake in all
age groups.

Similarly to Junod and Bruba-
cher?, we observed that men con-
sumed more meat products than
women. This fact, coupled with a
higher cereal product consump-
tion, seemed to account for the
men’s higher energy intake. Find-
ings for a sample from the canton
of Geneva® partly agree with our
results. In that study, Gex-Fabry
et al.’ observed an increased con-
sumption of vegetable-related pro-
ducts with increasing age. These
are rich in vitamins and minerals
but naturally poor in energy, so
that the energy intake of the
older members of the population
decreased with respect to standard
requirements.

The data presented confirm that
our collective tends to be aware of
health and nutrition. Although this
seems to be a general trend in Swiss
nutrition, a projection of our data
to the whole Swiss population must
be made with caution. To obtain
valid dietary data for the entire
Swiss population, a representative
nation-wide nutrition survey must
be conducted.
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