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Abstract

Objective: To compare the average out-of-home (OH) consumption of foods and
beverages, as well as energy intake, among populations from 10 European
countries and to describe the characteristics of substantial OH eaters, as defined
for the purpose of the present study, in comparison to other individuals.
Design: Cross-sectional study. Dietary data were collected through single 24-hour
dietary recalls, in which the place of consumption was recorded. For the present
study, substantial OH eaters were defined as those who consumed more than 25%
of total daily energy intake at locations other than the household premises. Mean
dietary intakes and the proportion of substantial OH eaters are presented by food
group and country. Logistic regression analyses were used to estimate the odds of
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being a substantial OH eater in comparison to not being one, using mutually
adjusted possible non-dietary determinants.
Setting: Ten European countries participating in the European Prospective
Investigation into Cancer and Nutrition (EPIC).
Subjects: The subjects were 34 270 individuals, 12 537 men and 21 733 women,
aged 35–74 years.
Results: The fraction of energy intake during OH eating was generally higher in
northern European countries than in the southern ones. Among the food and
beverage groups, those selectively consumed outside the home were coffee/tea/
waters and sweets and, to a lesser extent, cereals, meats, added lipids and
vegetables. Substantial OH eating was positively associated with energy intake
and inversely associated with age and physical activity. Substantial OH eating was
less common among the less educated compared with the more educated, and
more common during weekdays in central and north Europe and during the
weekend in south Europe.
Conclusions: Eating outside the home was associated with sedentary lifestyle and
increased energy intake; it was more common among the young and concerned
in particular coffee/tea/waters and sweets.
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Modern lifestyles and time scarcity have contributed to an

increase in food consumption away from home, and the

increasing trend is likely to continue1–7. The energy and

nutrient intakes of individuals who frequently eat at

locations other than the household premises (such as

restaurants, canteens, cafeterias, fast-food restaurants and

similar establishments) may differ from those of indivi-

duals who generally eat at home8. There have been

several studies in the USA and Australia focusing on

changes in food and energy intakes related to eating

locations1–10, but there is a paucity of such studies in

European countries11.

An additional limitation of the available literature is the

lack of a common definition of the eating out of home

concept. In general, two main definitions have been used:

(1) all food items sourced from external eating locations,

irrespective of place of consumption; and (2) all food items

consumed at external locations, regardless of whether they

were prepared in or outside the home. The use of a

common definition would allow direct comparisons of

results and would facilitate the formulation of public health

policies with the aim to encourage consumers in making

healthier dietary choices when eating out9.

The objectives of the present study were to assess and

compare the average out-of-home (OH) consumption of

major foods and beverages, as well as energy intake,

among populations from 10 European countries partici-

pating in the European Prospective Investigation into

Cancer and Nutrition (EPIC) study and to describe the

characteristics of those frequently eating out of home in

comparison to other individuals.

Subjects and methods

EPIC is a large prospective cohort study, encompassing

about half a million individuals from 10 western European

countries, aiming to elucidate the role of dietary, biolo-

gical, lifestyle and environmental factors in the aetiology

of cancer and other chronic diseases. All procedures have

been in accordance with the Helsinki Declaration and all

participants signed an informed consent form before

enrolment. In most centres (but not in all, e.g. Norway,

and with harmonised but not identical protocols), the

baseline examination, on the day of enrolment, included

the completion of detailed dietary, medical history and

lifestyle questionnaires, the measurements of anthropo-

metric characteristics and arterial blood pressure and

the collection of blood samples. Details on the design

and methods of the EPIC study have been presented

elsewhere12.

In order to adjust for possible systematic over- or

underestimation in dietary intake measurements and to

correct for attenuation bias in relative risk estimates, a

calibration process was utilised. Thus, a single 24-hour

dietary recall (24-HDR) was collected from a random

sample of 5–12% of each EPIC cohort, weighted accord-

ing to the cumulative numbers of cancer cases expected

per fixed age and sex stratum13.

In total, 36 894 individuals from the participating

countries provided one 24-HDR between 1995 (study

initiated in France) and 2000 (study completed in

Norway)13. There were several centres in some of the

countries, but these were grouped together by country

with a single exception: in the Oxford centre (UK), a

group of individuals following vegetarian/vegan or other

types of presumably healthy diets was evaluated sepa-

rately (‘health-conscious’ as contrasted to the ‘general

population’). In order to maintain the same age range in

all the EPIC cohorts, subjects below 35 and over 74 years

of age were excluded from the datasets (944 individuals).

Of the remaining 35 950 participants, 1680 were excluded

because of missing information on one or more of the

variables of interest in the analyses. Thus, 34 270 eligible
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individuals from 10 European countries, 12 537 men and

21 733 women, were included in the present study. The

French and Norwegian cohorts included women only and

the sex ratio varied considerably among the remaining

studied populations. Study participants by sex are shown

in Table 1.

Dietary intakes

The consumption of foods and beverages was recorded

by a single 24-HDR, using a highly standardised compu-

terised software, named EPIC-SOFT, that was developed

at the International Agency for Research on Cancer

(IARC) in collaboration with the EPIC centres. EPIC-SOFT

was administered by trained interviewers and included a

series of functions and logical structures, in order to

ensure the highest possible level of standardisation and

lessen the difficulty of the respondents to remember what

they had consumed14. Information was collected on all

foods and beverages consumed by each individual during

the time period between waking up on the day of recall

and waking up on the following day (interview day).

For the calculation of energy and nutrient intakes the

EPIC Nutrient Database (ENDB) was used. In the absence

of an existing standardised European nutrient database

and as a prerequisite for pooled analyses on an interna-

tional scale, the ENDB was developed to harmonise

nutrient databases across the countries participating in

EPIC. Details on the development of ENDB have been

published elsewhere15,16.

Non-dietary variables

Data on most of the non-dietary variables were collected

at baseline and details on their collection have been

published elsewhere13,17,18.

Information on education and physical activity was

obtained using a self- or interviewer-administered ques-

tionnaire17. For the purpose of the present analysis, the

level of education was classified into four categories:

none or primary school completed; technical/vocational

school completed; secondary school completed; and

university degree. With respect to physical activity, IARC

generated two variables: (1) physical activity at work,

based on the physical demand of the participant’s current

profession and classified into sedentary, standing, man-

ual, heavy manual or none, the latter including all indi-

viduals who did not work or were retired (data on this

variable were not collected in Norway); and (2) physical

activity at leisure, expressed as a score, estimated by the

sum of products of the time spent on each of several

household and recreational activities and the energy cost

coefficient of each activity19. Sex- and population group-

specific tertiles of the estimated score for physical activity

at leisure were then used at IARC, to label physical

activity at leisure as minimum, moderate and intense.

With respect to smoking, subjects were classified as:

never smokers; former smokers; current smokers of up

to 1 pack (20 cigarettes); current smokers of more than

1 pack; and current smokers of unknown number of

cigarettes per day.

Anthropometric data were collected both at baseline

(measured in most instances) and at the day of the 24-

HDR interviews (self-reported). These values, however,

were highly correlated (overall Spearman correlation

coefficient for height, r 5 10.99; and for weight,

r 5 10.97). In the present analysis, body mass index

(BMI), relying on weight and height values reported the

day of the 24-HDR interview, was used. BMI was esti-

mated as weight (kg) divided by the square of height (m)

and participants were classified into four categories

according to definitions of the World Health Organiza-

tion: underweight (BMI , 18.5 kg m22), normal (BMI $

18.5 to ,25kgm22), overweight (BMI $ 25 to ,30kgm22)

and obese (BMI $ 30 kg m22)20. However, because of

the small number of individuals in the group of under-

weight (551), the first two groups were merged (BMI ,

25 kg m22).

Definitions

Out-of-home eating

For each eating (drinking) occasion mentioned in the 24-

HDRs, the place of consumption was reported. Locations,

other than the household premises, included the follow-

ing: restaurant, friend’s house, workplace, cafeteria,

bar, fast-food establishment, street, car/boat and other

out-of-home places. OH eating was defined to include

consumption of all foods and beverages at any of the

aforementioned locations, irrespective of the place of

purchase or preparation. This definition has been used

previously11,21.

Substantial out-of-home eaters

To identify OH eaters of substantial quantities, the frac-

tion of a particular food or the energy intake during OH

Table 1 Distribution of the study populations by sex and country.
The European Prospective Investigation into Cancer and Nutrition
(EPIC) Calibration Study 1995–2000

Males Females

Country n % n % Total

France – – 4062 100.0 4062
Italy 1394 35.9 2494 64.1 3888
Spain 1724 55.8 1365 44.2 3089
UK – GP 315 42.2 431 57.8 746
UK – HC 81 33.5 161 66.5 242
The Netherlands 923 24.4 2863 75.6 3786
Greece 1211 48.2 1300 51.8 2511
Germany 2264 51.5 2133 48.5 4397
Sweden 2715 45.7 3230 54.3 5945
Denmark 1910 49.0 1989 51.0 3899
Norway – – 1705 100.0 1705

Total 12 537 36.6 21 733 63.4 34 270

GP – general population; HC – health-conscious.
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eating occasions out of the corresponding total was cal-

culated. Substantial OH eaters of particular food groups

were then defined as those individuals receiving at least

25% of their daily intake of the corresponding food group

through eating out. However, in the analysis exploring

the determinants of substantial OH eating, the critical

outcome variable was whether study participants con-

sumed (or not) $ 25% of their daily energy intake

through eating out.

The information available on substantial OH eaters

concerns a single day, that of the 24-HDR. We have no

information about the frequency of OH eating over time

or about the correlation of the quantity of OH eating

between different days of the same person. We have

assumed that those who were substantial OH eaters, as

operationally defined, on the particular day of the 24-

HDR are more likely to be substantial OH eaters in gen-

eral than those who were not. The correlation of OH

eating among different days of the same person is likely

to be positive but weak, thus entailing considerable

misclassification and underestimation of the statistical

significance of any association with this variable.

Statistical analyses

All statistical analyses were performed separately for men

and women at the country level (except for Table 4), as

well as overall, using the statistical package Intercooled

Stata 7.0 for Windows 98/95/NT (Stata Corporation,

2002). The food categories included in this analysis were

potatoes and other tubers (subsequently referred to as

‘potatoes’), vegetables/legumes (subsequently referred to

as ‘vegetables’), fruits/nuts (subsequently referred to as

‘fruits’), dairy products (subsequently referred to as ‘dai-

ries’), cereals/cereal products (subsequently referred to as

‘cereals’), meat/meat products (subsequently referred to

as ‘meats’), fish/shellfish (subsequently referred to as

‘fish’), added lipids, sweets (including sugar, con-

fectionery and cakes), non-alcoholic beverages (dis-

tinguished into ‘coffee/tea/waters’ and ‘other’, essentially

soft drinks, which can be sweetened), alcoholic bev-

erages and sauces/condiments (subsequently referred to

as ‘sauces’). A detailed description of the food items/

groups included in the aforementioned main food cate-

gories is given in Table 2. In order to maximise compar-

ability between countries, population mean intakes

(overall, at home and out of home) and corresponding

standard errors were calculated adjusting for age and

using a set of weights to control for the day (Monday to

Thursday, Friday to Sunday) and season (spring, summer,

autumn, winter) of the 24-HDRs. The detailed metho-

dology has been described previously13,22.

The odds of being a substantial OH eater (on the basis

of total energy intake) in comparison to the odds of not

being one were estimated separately for men and women

through multiple logistic regression analyses using the

following as mutually adjusted possible determinants: the

aforementioned non-dietary variables (education, occu-

pational and leisure physical activity, smoking habits

and BMI; categorically as previously indicated), age (per

5-year increment; continuously), day of recall (Monday

to Thursday, Friday to Sunday; categorically), season of

recall (spring, summer, autumn, winter; categorically)

and total energy intake (per standard deviation; con-

tinuously). Interactions were assessed, when necessary,

using the likelihood ratio test23.

Results

Table 3 shows daily intakes of major food groups, as well

as energy intake at home and out of home, among men

Table 2 Food items/groups included in the main food categories

Food category Food items/groups included

Potatoes Potatoes and other tubers
Vegetables Leafy, fruiting, root, grain and pod vegetables, cabbages, mushrooms, onion and garlic, stalk and sprouts, mixed

salads; all types of legumes
Fruits Fruits, fruit salads, nuts and seeds, mixed fruits, olives
Dairies Milk (liquid or processed), milk beverages, yoghurt, all types of cheese, cream desserts and puddings (milk

based), dairy and non-dairy creams
Cereals Flour, flakes, starches, pasta, rice and other grains, bread, crispbread and rusks, breakfast cereals, salty biscuits,

aperitif biscuits, dough and pastry
Meats Fresh meat (beef, veal, pork, mutton/lamb, horse, goat), poultry (chicken, hen, turkey, duck, goose, rabbit –

domestic), game, processed meat, offals
Fish Fish and fish products, fish in crumbs, crustaceans and molluscs
Added lipids

(fats and oils)
Vegetable oils, butter, margarines, deep-frying fats, marine oil, other animal fat

Sweets Sugar, honey, jam, chocolate, candy bars, confectionery non-chocolate, syrup, ice cream, sorbet, cakes, pies,
pastries, puddings (non-milk based), dry cakes and biscuits

Coffee/tea/waters Coffee (with or without caffeine), tea (with or without caffeine) and herbal teas, chicory, substitutes, waters
Other non-alcoholic

beverages
Fruit and vegetable juices, carbonated/soft/isotonic drinks, diluted syrups

Alcoholic beverages Wine, fortified wines, beer and cider, spirits and brandy, aniseed drinks, liqueurs, cocktails and punches
Sauces Sauces (tomato sauces, dressing sauces, mayonnaise and similar, dessert sauces), yeast, spices, herbs and

flavourings, condiments
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Table 3 Daily food and energy intake (at home and out of home) among male and female participants. The European Prospective Investigation into Cancer and Nutrition (EPIC) Calibration
Study 1995–2000

Potatoes
(g)

Vegetables
(g) Fruits (g) Dairies (g) Cereals (g) Meats (g) Fish (g)

Added
lipids (g)

Sweets*
(g)

Coffee/tea/
waters (ml)

Other
non-alcoholic

beverages (ml)
Alcoholic

beverages (ml)
Sauces

(g)
Energy
(kcal)

Mean- Mean- Mean- Mean- Mean- Mean- Mean- Mean- Mean- Mean- Mean- Mean- Mean- Mean-

Country M F M F M F M F M F M F M F M F M F M F M F M F M F M F

France
At home-

-

– 44.0 – 190.4 – 221.7 – 251.8 – 136.1 – 83.1 – 31.4 – 17.9 – 65.5 – 1166.2 – 62.3 – 96.7 – 21.4 – 1665.8
Out of homey – 10.0 – 32.4 – 30.0 – 25.2 – 20.2 – 21.5 – 8.7 – 2.3 – 21.7 – 190.6 – 12.5 – 34.9 – 6.3 – 340.9

Italy
At home-

-

43.9 29.6 204.2 174.4 350.0 306.2 172.6 188.4 349.6 219.6 110.3 76.6 24.5 18.6 23.0 17.1 65.1 61.2 828.4 770.8 42.7 32.0 251.8 69.6 38.2 25.3 2154.8 1569.6
Out of homey 8.0 2.7 25.3 18.7 42.5 26.3 19.1 14.2 64.1 28.0 20.9 11.7 8.2 3.9 3.3 2.3 22.7 18.0 199.3 109.7 15.8 9.2 50.2 13.7 6.6 3.6 441.6 245.7

Spain
At home-

-

73.9 56.8 244.3 204.0 292.4 325.6 287.9 356.2 166.4 107.8 145.1 87.7 77.0 54.5 35.5 27.5 45.4 51.6 703.0 859.9 58.6 48.9 181.3 44.6 14.4 11.3 2086.2 1599.7
Out of homey 11.2 5.4 28.3 13.5 68.9 24.8 39.6 36.9 36.9 13.9 38.6 14.5 20.4 8.8 5.5 2.6 18.2 14.1 235.9 109.1 35.5 21.8 192.2 37.0 2.2 1.4 590.9 249.1

UK – GP
At home-

-

92.6 62.8 137.6 143.0 113.1 142.8 320.8 301.0 157.0 122.5 72.4 61.1 25.1 23.2 25.2 16.5 97.5 73.0 1106.8 1154.5 128.6 148.6 196.1 85.1 42.3 32.0 1749.9 1390.3
Out of homey 18.6 9.5 31.3 25.7 46.2 32.3 59.4 43.5 54.2 27.8 29.8 15.4 8.7 6.3 10.5 4.0 36.1 27.1 368.7 286.8 63.9 59.7 141.3 42.7 6.9 6.2 618.5 377.2

UK – HC
At home-

-

82.3 74.9 227.3 224.0 277.8 258.7 171.7 171.8 232.0 167.0 11.5 12.6 5.1 11.2 28.5 25.2 69.8 79.1 1252.0 1240.0 128.3 158.9 158.5 86.3 46.2 34.8 1889.7 1701.2
Out of homey 10.4 8.9 18.1 20.8 12.5 22.5 23.9 42.1 23.9 15.8 0.0 2.6 2.6 2.1 3.9 2.6 19.2 13.6 230.1 215.0 36.7 20.9 39.7 17.1 2.6 3.6 265.6 217.5

The Netherlands
At home-

-

121.6 78.0 131.0 118.1 128.0 169.5 283.3 335.3 173.9 131.4 122.5 77.6 14.1 9.9 33.2 21.0 76.2 67.5 863.5 1161.2 165.4 136.7 225.4 81.4 25.4 18.7 1984.8 1545.1
Out of homey 9.0 7.8 12.3 16.2 35.6 28.2 62.9 45.2 51.5 25.3 33.8 14.8 4.7 4.3 10.2 3.8 28.8 30.7 347.7 277.3 63.5 46.2 195.9 35.6 4.9 3.7 629.2 382.8

Greece
At home-

-

34.2 29.0 272.2 206.5 252.3 219.5 160.9 169.5 246.5 163.4 62.3 42.2 45.4 25.4 42.2 31.5 28.6 38.4 68.1 73.9 45.4 64.8 127.5 28.5 16.3 11.1 1802.0 1358.7
Out of homey 8.9 3.5 28.2 20.1 22.3 17.6 21.4 13.8 34.7 18.3 17.5 7.7 8.8 6.0 5.8 3.6 13.1 11.4 68.4 22.0 35.6 18.1 88.0 20.3 3.6 2.1 381.6 206.9

Germany
At home-

-

81.1 63.6 131.9 141.0 161.3 194.1 179.5 194.6 161.8 128.7 111.0 66.3 16.2 13.8 38.3 24.5 78.6 69.5 1024.5 1271.2 194.8 165.3 355.5 110.1 26.8 21.5 1933.9 1486.4
Out of homey 20.4 12.3 33.0 29.6 45.7 39.6 32.9 33.1 45.0 26.0 46.0 21.1 5.0 3.8 9.1 4.0 20.1 20.0 300.2 245.6 69.0 35.9 156.4 45.0 10.2 7.3 578.4 350.0

Sweden
At home-

-

101.9 64.7 81.4 89.7 91.2 114.5 340.3 276.2 164.9 119.1 103.3 68.3 27.1 21.9 38.8 21.7 88.2 70.3 880.1 1012.6 114.4 105.5 176.0 80.9 40.2 31.5 1823.2 1351.8
Out of homey 34.8 22.2 35.2 38.1 28.2 40.2 53.8 45.0 47.5 33.4 38.4 24.2 10.6 9.1 11.0 6.1 32.6 33.3 354.2 360.8 50.9 37.4 80.8 38.2 15.5 13.8 624.0 486.8

Denmark
At home-

-

93.0 56.9 104.5 106.6 111.8 142.0 281.8 239.6 183.9 150.1 102.3 64.8 30.0 24.9 25.7 15.0 65.9 52.9 1061.5 1380.0 160.6 127.9 337.6 161.7 35.2 21.6 1920.8 1423.8
Out of homey 17.7 13.8 42.5 44.6 41.7 51.8 49.5 37.8 65.1 48.9 42.7 25.4 15.1 11.2 8.7 4.4 26.9 27.3 572.4 506.2 67.4 47.7 214.3 83.8 12.0 8.4 750.0 543.0

Norway
At home-

-

– 70.1 – 105.1 – 133.2 – 237.6 – 133.4 – 70.7 – 41.6 – 14.8 – 62.0 – 1152.6 – 191.5 – 69.2 – 29.8 – 1380.5
Out of homey – 9.4 – 24.0 – 37.6 – 39.9 – 45.3 – 21.0 – 7.1 – 4.0 – 33.9 – 427.2 – 60.2 – 25.0 – 6.5 – 451.5

M – males; F – females; GP – general population; HC – health-conscious.
*Sweets included sugar, confectionery and cakes.
-Means adjusted for age, season and day of the week.
-

-

Intakes within the household premises.
y Intakes at places other than the household (e.g. restaurant, the workplace, cafeteria).
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and women by country. Means adjusted for age, season

and day of the week differed little from the crude mean

values.

On average, the contribution of OH eating to the total

energy intake of the EPIC participants ranged among men

from 12% in the health-conscious group in the UK to 28%

in Denmark and among women from 11% in the UK

health-conscious group to 28% again in Denmark. In

general, the highest mean values of OH consumption

were recorded in the Scandinavian populations for both

men and women. Men reported consuming higher frac-

tions of their total energy intake out of home than did

women, except in Sweden and the health-conscious

group in the UK where they were similar. Separate tables

for men and women (including overall consumption and

standard errors) are available online (www.nut.uoa.gr).

We have calculated the fraction (%) of (1) energy and

(2) quantity contributed by the various food groups to

respectively total energy and total quantity consumed out

of home and at home, and then we divided these frac-

tions to obtain a ratio. Table 4 presents the results. In this

table, ratios below 1 indicate that the particular food is, in

proportional terms, less frequently consumed out of

home than in home. Clearly these ratios vary across

centres, genders and age groups and the data shown are

crude overall averages. In terms of both energy and

quantity, sweets, coffee and tea (on account of the added

sugar), alcoholic beverages and other non-alcoholic

beverages tend to be over-consumed out of home.

We have operationally defined as substantial OH eaters

those who consumed more than one-quarter of their

respective food group (or total energy) out of home

on the day of the recall. It is assumed that this variable

correlates, although weakly, with OH eating in general.

Table 5 shows, separately for men and women, the pro-

portion of substantial OH eaters, as operationally defined,

out of the total sample (including those who have not

consumed the respective food group), by country.

Focusing on total energy intake, the proportion of sub-

stantial OH eaters was generally relatively low in the

Mediterranean countries and the health-conscious men in

the UK and generally relatively high in the Scandinavian

countries. Among the food groups, those selectively

consumed out of home were coffee/tea/waters and

sweets and, to a lesser extent, cereals, meats, added lipids

and vegetables. There were, however, variable patterns

among countries.

Table 6 shows, separately for men and women, the

ratios of the odds of being a substantial OH eater with

respect to total energy, as operationally defined, vs. the

odds of not being one, by specified categories or incre-

ments of a series of potentially predictor variables. Odds

ratios below the null value of one indicate that the pro-

portion of substantial OH eaters is lower than that in the

referent category and vice versa. Judging the patterns in

both sexes together, it was evident that substantial OH

eating tends to be more common in central and northern

European countries and less common in Mediterranean

countries and among the health-conscious UK residents,

particularly men. Substantial OH eating, as operationally

defined, declined consistently with age, among both men

and women. Increased energy intake and reduced phy-

sical activity (both at work and at leisure) were associated

with increased frequency of substantial OH eating,

although the group that included retirees and individuals

who for any other reason were not working, were rarely

substantial OH eaters. No association was evident,

however, between self-reported BMI and frequency of

Table 4 Fractions (in %) of energy and quantity from the indicated food groups when consumed out of home divided by the corresponding
fractions when consumed at home. The European Prospective Investigation into Cancer and Nutrition (EPIC) Calibration Study 1995–2000

Fraction of
energy out

of home* (%) SD

Fraction of
energy at

home- (%) SD Ratio

Fraction of
quantity out

of home* (%) SD

Fraction of
quantity at
home- (%) SD Ratio

Potatoes 1.9 5.3 3.2 5.2 0.60 1.6 4.6 2.7 4.5 0.59
Vegetables 1.6 4.3 2.9 4.0 0.57 3.8 6.9 6.8 7.7 0.56
Fruits 7.3 17.3 7.3 9.1 1.00 6.2 14.6 8.3 9.7 0.75
Dairies 11.2 17.0 14.8 11.7 0.75 6.4 12.5 11.8 11.5 0.54
Cereals 16.8 18.5 21.8 12.8 0.77 6.0 9.5 7.7 7.0 0.78
Meats 9.1 13.7 10.9 11.1 0.84 3.4 6.1 3.8 4.3 0.89
Fish 2.0 6.6 2.3 5.6 0.87 1.1 3.9 1.2 3.2 0.87
Added lipids 6.3 9.2 10.6 9.2 0.60 0.8 1.5 1.2 1.3 0.66
Sweets-

-

23.7 31.5 12.3 13.4 1.92 7.2 16.4 2.9 4.0 2.50
Coffee/tea/waters 3.9 14.9 0.7 2.8 5.26 45.7 30.7 39.2 20.7 1.17
Other non-alcoholic beverages 3.6 12.6 2.5 5.9 1.46 6.2 16.7 4.8 9.5 1.31
Alcoholic beverages 7.4 17.9 4.8 8.6 1.55 9.0 19.9 5.8 10.5 1.54
Sauces 2.7 6.6 3.0 5.3 0.92 0.9 2.3 1.1 2.0 0.86
Other (eggs, soups/bouillon, etc.) 2.4 8.3 3.0 6.3 0.79 1.6 5.8 2.8 5.8 0.60
Total 100.0 100.0 – 100.0 100.0 –

SD – standard deviation.
* Intakes at places other than the household premises (e.g. restaurant, the workplace, cafeteria).
- Intakes within the household premises
-

-

Sweets included sugar, confectionery and cakes.
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substantial OH eating, a weak positive trend among

women balancing a weak inverse one among men (P for

interaction 5 0.193). No clear pattern emerged in relation

to smoking among either men or women, whereas a

tendency for less frequent OH eating during winter was

more evident among women. More educated participants

were more frequently OH eaters than less educated ones,

but the pattern was not monotonic among men and was

inconsistent across centres among women (the pattern

being mostly driven by women in Spain and Greece and

much less evident in other countries). Overall, the fre-

quency of substantial OH eating, as operationally defined,

was lower during weekends than during weekdays.

However, there was significant heterogeneity among

countries in that in Mediterranean countries the frequency

of substantial OH eating was higher during the weekends

than during weekdays. We repeated this analysis by

excluding Friday from the weekend period. The results

were qualitatively similar, although in most instances they

tended to become more extreme, since eating-out occa-

sions in Friday are for many countries part of the weekly

routine, whereas for others (e.g. Mediterranean countries)

an opportunity for eating out in the evenings.

Discussion

In a large study, 34 270 adults of both sexes from 10

European countries provided a 24-HDR through a com-

puterised and highly standardised interview. The analysis

points to patterns of OH eating in Europe. Even though

measurements refer to a single day and reflect overall

patterns modestly at best, there was evidence that the

fraction of energy intake during OH eating was generally

higher in northern European countries and generally

lower in the southern ones, as well as among the group of

health-conscious UK participants. Food groups eaten out

of home particularly frequently were coffee/tea/waters

and sweets. We have considered as substantial OH eaters

those individuals receiving at least 25% of their daily

energy intake through eating out, under the assumption

that individuals who consumed a small fraction of their

daily food out of home on a particular day are less likely

to be frequent and/or substantial OH eaters than indivi-

duals who reported consuming a relatively large fraction.

More men than women belonged in this category.

Moreover, we found that young age, sedentary lifestyle

and increased energy intake were positive predictors of

the probability of substantial OH eating, among both men

and women throughout Europe. Substantial OH eating, as

operationally defined, was less frequent during winter

and among the less educated, who were also, as a rule,

less well off24. Substantial OH eating was less common

during the weekends than in weekdays in western

and northern Europe, but more common in southern

European countries.T
a
b

le
5

D
is

tr
ib

u
ti
o
n

(%
)

o
f
s
u
b
s
ta

n
ti
a
l
o
u
t-

o
f-

h
o
m

e
e
a
te

rs
*

b
y

fo
o
d

g
ro

u
p

a
n
d

c
o
u
n
tr

y
.
T

h
e

E
u
ro

p
e
a
n

P
ro

s
p
e
c
tiv

e
In

v
e
s
ti
g
a
ti
o
n

in
to

C
a
n
c
e
r

a
n
d

N
u
tr

it
io

n
(E

P
IC

)
C

a
lib

ra
ti
o
n

S
tu

d
y

1
9
9
5
–
2
0
0
0

F
ra

n
c
e

It
a
ly

S
p
a
in

U
K

–
G

P
U

K
–

H
C

T
h
e

N
e
th

e
rl
a
n
d
s

G
re

e
c
e

G
e
rm

a
n
y

S
w

e
d
e
n

D
e
n
m

a
rk

N
o
rw

a
y

M
F

M
F

M
F

M
F

M
F

M
F

M
F

M
F

M
F

M
F

M
F

n
–

4
0
6
2

1
3
9
4

2
4
9
4

1
7
2
4

1
3
6
5

3
1
5

4
3
1

8
1

1
6
1

9
2
3

2
8
6
3

1
2
1
1

1
3
0
0

2
2
6
4

2
1
3
3

2
7
1
5

3
2
3
0

1
9
1
0

1
9
8
9

–
1
7
0
5

P
o
ta

to
e
s

–
7
.3

6
.2

3
.0

1
3
.5

6
.3

1
2
.1

1
0
.0

7
.4

8
.1

8
.9

7
.1

7
.7

4
.5

1
4
.7

1
1
.1

1
8
.0

1
6
.0

1
0
.3

9
.5

–
8
.3

V
e
g
e
ta

b
le

s
–

1
8
.7

1
8
.8

1
2
.2

1
6
.4

1
0
.3

1
9
.7

1
9
.0

1
3
.6

1
9
.9

1
5
.9

1
3
.0

1
2
.6

9
.6

2
6
.6

2
4
.7

2
5
.3

2
9
.5

3
6
.1

3
2
.9

–
2
6
.6

F
ru

its
–

1
4
.5

1
6
.2

1
0
.5

2
1
.9

1
1
.6

2
1
.3

1
8
.8

8
.6

1
7
.4

2
5
.5

1
7
.0

9
.9

7
.9

2
2
.5

2
2
.0

1
3
.6

2
3
.8

2
1
.5

2
6
.3

–
2
6
.8

D
a
ir
ie

s
–

1
4
.4

1
6
.4

1
1
.6

2
0
.0

1
7
.1

2
1
.6

1
9
.7

7
.4

2
3
.0

2
9
.4

1
9
.5

1
4
.0

9
.6

2
4
.6

2
4
.1

1
6
.7

2
0
.0

2
2
.3

2
1
.2

–
2
8
.9

C
e
re

a
ls

–
1
6
.5

2
6
.0

1
5
.6

3
0
.2

1
6
.6

3
6
.5

2
7
.4

1
3
.6

2
4
.2

4
2
.8

2
3
.4

1
8
.7

1
3
.2

3
4
.8

2
8
.9

2
7
.1

3
1
.3

4
5
.8

3
9
.8

–
4
6
.7

M
e
a
ts

–
1
8
.0

1
7
.3

1
0
.6

2
4
.4

1
1
.9

2
3
.8

1
6
.9

6
.2

5
.0

3
2
.4

1
6
.2

1
2
.9

6
.8

3
4
.8

2
3
.6

2
7
.0

2
6
.0

4
0
.5

2
7
.7

–
2
8
.0

F
is

h
–

8
.0

7
.0

3
.9

1
7
.6

9
.0

9
.5

7
.9

4
.9

5
.0

6
.3

5
.1

5
.8

4
.0

4
.7

4
.5

8
.8

1
0
.8

1
8
.3

1
3
.4

–
1
1
.5

A
d
d
e
d

lip
id

s
–

1
3
.1

2
0
.1

1
2
.5

2
2
.4

1
3
.3

3
4
.3

2
2
.7

9
.9

2
1
.1

3
8
.6

2
0
.4

1
5
.4

1
1
.2

3
0
.6

2
2
.7

2
8
.9

2
9
.0

3
9
.5

2
7
.6

–
3
0
.4

S
w

e
e
ts
-

–
2
1
.2

2
8
.3

2
1
.8

3
1
.7

2
2
.4

2
8
.9

2
8
.3

1
4
.8

2
0
.5

3
9
.3

3
4
.3

2
8
.1

1
6
.4

2
0
.7

2
2
.3

2
9
.7

3
5
.0

2
8
.0

3
1
.3

–
3
2
.2

C
o
ff
e
e
/t

e
a
/w

a
te

rs
–

2
1
.6

3
1
.8

1
8
.8

3
6
.1

2
1
.0

4
2
.5

3
0
.9

1
8
.5

3
1
.1

5
7
.1

3
3
.0

3
1
.0

1
1
.9

4
0
.5

3
3
.2

3
9
.7

4
1
.6

5
4
.4

4
5
.1

–
5
2
.4

O
th

e
r

n
o
n
-a

lc
o
h
o
lic

b
e
v
e
ra

g
e
s

–
5
.3

1
1
.3

7
.1

1
4
.6

1
0
.0

1
4
.0

1
4
.4

2
.5

9
.9

1
9
.0

1
5
.8

1
4
.6

7
.5

1
6
.2

1
2
.2

1
0
.9

1
1
.1

1
7
.2

1
2
.0

–
1
6
.9

A
lc

o
h
o
lic

b
e
v
e
ra

g
e
s

–
1
2
.7

1
5
.9

8
.3

4
1
.7

1
3
.3

1
5
.6

9
.0

7
.4

7
.5

2
1
.1

1
1
.1

1
8
.7

7
.0

1
6
.0

1
1
.7

1
2
.1

8
.9

2
9
.9

1
6
.9

–
6
.6

S
a
u
ce

s
–

1
6
.3

1
7
.0

1
0
.4

1
2
.5

8
.7

1
9
.0

1
5
.1

1
2
.3

1
6
.1

1
6
.6

1
1
.7

8
.3

6
.6

2
2
.1

1
9
.8

2
3
.2

2
5
.3

2
7
.3

2
1
.4

–
1
7
.1

E
n
e
rg

y
–

2
5
.0

3
0
.0

1
9
.2

3
2
.3

1
8
.5

4
0
.3

3
6
.0

1
9
.8

3
0
.4

4
9
.1

2
9
.3

2
0
.6

1
5
.0

4
3
.6

3
7
.1

3
5
.4

4
0
.4

5
1
.4

4
3
.8

–
4
8
.1

G
P

–
g
e
n
e
ra

l
p
o
p
u
la

ti
o
n
;

H
C

–
h
e
a
lt
h
-c

o
n
s
c
io

u
s
;

M
–

m
a
le

s
;

F
–

fe
m

a
le

s
.

*
S

u
b
s
ta

n
ti
a
l
o
u
t-

o
f-

h
o
m

e
e
a
te

rs
w

e
re

d
e
fi
n
e
d

a
s

th
o
s
e

w
h
o

c
o
n
s
u
m

e
d

m
o
re

th
a
n

2
5
%

o
f

th
e
ir

re
s
p
e
c
ti
v
e

fo
o
d

g
ro

u
p

o
r

e
n
e
rg

y
in

ta
k
e

in
o
u
t-

o
f-

h
o
m

e
e
a
ti
n
g

o
c
c
a
s
io

n
s

o
n

th
e

d
a
y

o
f

th
e

re
c
a
ll.

-
S

w
e
e
ts

in
c
lu

d
e
d

s
u
g
a
r,

c
o
n
fe

c
ti
o
n
e
ry

a
n
d

c
a
k
e
s
.

Out-of-home eating in Europe 1521

https://doi.org/10.1017/S1368980007000171 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980007000171


Our results concerning the foods preferentially eaten

away from home (including coffee/tea/waters and

sweets) are generally similar to those reported pre-

viously9,25–28, although in some studies in the USA and

Australia (but not in our investigation) potatoes were also

identified as foods preferred when eating out9,25,28. The

inverse association of substantial OH eating with age has

also been reported before1,5,9,11,28, although the existing

data in all studies, including ours, do not allow the dis-

tinction between an age-related and an evolving cohort-

dependent phenomenon. With respect to OH eating and

educational status, the data in our study, as well as in the

literature at large1,29, are not consistent, possibly because

changes in lifestyle have different velocities in different

countries and sociodemographic groups.

Increased prevalence of obesity has been linked by

several investigators to increased frequency of OH eating,

under the assumption that diets consumed away from

home are more energy-rich26,30. Our findings and those

of others1,5,9,28,31–33 that OH eating is associated with

increased energy intake support this view. Also suppor-

tive is our finding of an inverse association between

Table 6 Sex-specific odds ratio (OR), and 95% confidence interval (CI), contrasting substantial out-of-home eaters* with others by the
indicated variables-. The European Prospective Investigation into Cancer and Nutrition (EPIC) Calibration Study 1995–2000

Males (n512 537) Females (n520 028-

-

)

OR 95% CI P for trend OR 95% CI P for trend

Age (per 5-year increment) 0.82 0.79 0.84 0.87 0.85 0.89
Body mass index (kg m–2) 0.290 0.320

,25 ref ref
$25 to ,30 0.92 0.84 1.01 1.04 0.97 1.12
$30 0.96 0.85 1.08 1.04 0.94 1.15

Education 0.424 ,0.001
None/primary ref ref
Technical/vocational 1.03 0.93 1.15 1.06 0.96 1.17
Secondary 1.22 1.07 1.40 1.15 1.04 1.27
University degree 1.01 0.91 1.14 1.25 1.12 1.38

Physical activity at work ,0.001 ,0.001
None 0.32 0.29 0.36 0.38 0.34 0.41
Sedentary ref ref
Standing 0.88 0.79 0.98 0.79 0.73 0.86
Manual 0.82 0.72 0.93 0.72 0.63 0.82
Heavy manual 0.72 0.58 0.89 0.59 0.45 0.77

Physical activity at leisure 0.045 ,0.001
Minimum ref ref
Moderate 0.93 0.84 1.02 0.89 0.82 0.96
Intense 0.91 0.82 0.99 0.79 0.73 0.85

Smoking 0.642 0.367
Never ref ref
Former 1.05 0.96 1.15 1.06 0.97 1.14
Current, #1 pack 1.10 0.98 1.23 1.01 0.92 1.10
Current, .1 pack 1.02 0.85 1.22 1.13 0.89 1.43
Current, unknown no. 0.97 0.80 1.17 1.08 0.74 1.58

Total energy intake (per SD – 787 kcal day21) 1.17 1.13 1.21 1.30 1.25 1.35
Day of recall ,0.001 0.011

Monday to Thursday ref ref
Friday to Sunday 0.80 0.74 0.87 0.91 0.85 0.98

Season of recall 0.234 0.003
Spring ref ref
Summer 1.01 0.90 1.13 0.97 0.88 1.06
Autumn 1.08 0.97 1.21 0.92 0.84 1.00
Winter 0.92 0.83 1.02 0.89 0.81 0.97

Country
Italy ref ref
France – – – 1.25 1.09 1.43
Spain 1.00 0.84 1.19 0.70 0.58 0.84
UK – GP 2.23 1.69 2.94 2.32 1.83 2.94
UK – HC 0.62 0.34 1.11 1.44 0.99 2.07
The Netherlands 1.91 1.58 2.31 1.79 1.56 2.05
Greece 0.91 0.75 1.11 0.93 0.77 1.13
Germany 2.05 1.74 2.41 2.02 1.75 2.34
Sweden 2.08 1.78 2.44 2.96 2.59 3.39
Denmark 2.63 2.23 3.09 3.13 2.70 3.62

SD – standard deviation; GP – general population; HC – health-conscious.
* Substantial out-of-home eaters were defined as those reporting more than 25% of their total energy intake in out-of-home eating occasions on the day of the
recall.
-Variables are mutually adjusted.
-

-

1705 Norwegian women are excluded since there were no available data on physical activity at work.
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physical activity and substantial OH eating, as oper-

ationally defined, even though this finding is not con-

sistent in the literature28,33. However, we were unable to

document an association between BMI and OH eating in

our investigation, a finding that does not contradict the

collective evidence from the literature, since positive

associations have generally been found among adoles-

cents and young adults1,26,30,34–37 and only rarely among

older individuals28,32,38,39. It is possible that OH eating, as

operationally defined, is poorly associated with general

OH eating, but we are unable to correct for this mis-

classification because repeated daily measurements for

the same individual were not available. It is also possible

that weight and height were incorrectly reported in our

investigation and the resulting misclassification attenuates

a possible positive association. Another explanation is

that OH eating and the possibly associated increased BMI

is a developing phenomenon, which is not adequately

captured in a cross-sectional investigation. Finally, it is

not possible to exclude that overweight individuals

selectively underreport OH snacking or eating, in an

attempt to claim adherence to what are generally per-

ceived as healthier dietary choices40,41.

The strengths of this investigation are the large sample

size, the coverage of several countries with harmonised

protocols, and the investigation of several variables with

potential predictive importance. A major limitation of our

study, shared by all cross-sectional investigations, is that

causal associations have to be inferred, rather than

documented, in the absence of demonstrable time

sequences. Relying on a single 24-HDR (a prevalence

entity) rather than patterns of OH eating (the more

appropriate cumulative incidence entity) is also a limita-

tion. The availability of only one 24-HDR has more

serious consequences whenever the intra-individual

variability is large compared with the inter-individual

variability. Thus, associations may be underestimated, but

it is unlikely that significant results would be generated

when in reality these do not exist42–44. Moreover, mean

values cannot be affected by intra-individual random or

systematic misclassification, although the corresponding

standard deviations (and standard errors) will tend to

increase with the degree of random misclassification43–45.

An additional, but probably minor, limitation is the arbi-

trariness in operationally defining as substantial OH

eaters those receiving at least 25% of their daily energy

intake through eating out. This arbitrariness could affect

the odds ratio estimates, but it is unlikely that it would

have generated quantitatively contradictory results if the

underlying pattern is monotonic as the empirical evi-

dence suggests it is. Another limitation is that the study

population is relatively old and unequally distributed

across centres; although controlling for age in the ana-

lyses preserves internal validity, the generalisibility, par-

ticularly to very young persons, is questionable. Other

limitations are the self-reporting of weight and height in

the determination of BMI (although these variables are

generally correctly reported), comparison of data col-

lected over a 5-year period against the background of an

increasing secular trend of OH eating, and the lack

of temporal correspondence between 24-HDRs and some

of the evaluated predictor variables. The collective impact

of these limitations is likely to be an underestimation of

the reported associations.

These arguments rely on the assumption that intra-

individual variability of reported intakes is random, an

assumption that may not always apply with respect to

particular foods46. The focus of our investigation, how-

ever, is on eating at home or eating out of home – a

situation in which systematic errors, particularly when

averaged over several individuals, are likely to be less

important. Finally, our analyses relied on country-specific

samples that were not representative of the correspond-

ing general populations. However, unless the selection

factors were strongly associated with eating out of home

in ways not explained by the control variables already

included in Table 6 (sex, age, education, physical activity,

smoking, etc.) distortions are unlikely to be substantial.

In conclusion, we have investigated the pattern of OH

eating in 10 European countries and found evidence that

it is associated with sedentary lifestyle and increased

energy intake. Eating out of home is particularly common

among the young and concerns several food groups,

but particularly coffee/tea/waters and sweets. To our

knowledge, this is the first European study that compares

the frequency and the characteristics of eating out among

various European populations. However, additional and

preferentially longitudinal work is needed on assessing

the relationship of obesity, physical activity or other

personal characteristics and lifestyle choices with sub-

stantial OH eating.
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