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Introduction

« Europe: differences in diets
(EPIC Study) g

Heart disease

« Switzerland: regional .
variations in mortality rates _#
for some diet-related chronic
diseases

[Chammartin, 2016; Faeh, 2009]
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Research question

Are there differences across the 3 main linguistic
regions in terms of

1) food consumption

2) adherence to dietary guidelines (FBDG)
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Methods (1)

« Sample

Random population-based stratified sample of adults
aged 18 to 75 years by the Federal Statistical Office

« Dietary assessment
2 x automated 24-hour dietary recalls (24HDR) 0.

 Food grouping and FBDG ,
Swiss Food Pyramid, 6 groups and 31 subgroups

[Swiss Food Pyramid, 2011]
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Methods (2)

2X 24HDR per participant
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Lack of representativeness : ﬁ “Standard” day

‘Weekday — Season
* Individuals

Tools:
2 time points 1. Weighting
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Results 1)

German- French- Italian-

Participants 'characteristics All speaking speaking speaking P-Value3
region? region? region?

N (%) 38% | 2,057 (100) 1,341 (65) 502 (24) 214 (10)

N (%), weighted analyses 4,627,878 (100) = 3,203,780 (69) 1,167,173 (25) 256,925 (6)

Agel, yr (mean) 46.1 46.5 45.0 46.0 0.134

1
Body Mass Index*, kg/m2 25.0 25.0 24.8 25.5 0.325
(mean)
i 1
Energy intake*, keal 2226 2271 2146 2027  <0.001

(mean)

1 Proportions and means are weighted for sex, age, marital status, major area, household size, and nationality.2 German-speaking region
included the cantons of Aargau, Basel-Land, Basel-Stadt, Bern, Lucerne, St. Gallen, Zurich; French-speaking region: Geneva, Jura,
Neuchatel, Vaud, and ltalian-speaking region: Ticino. 3 Differences between the three linguistic regions were assessed using weighted
chi-square tests, respectively ANOVA tests.
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Results (2

Regional differences
In 18 out of 31 food
subgroups
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Results (3)
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Results 4)

Non-caloric

Fruit and vegetables Total meat Alcohol
beverages

At least 5 portions/day:
= 1 L/d of water, tea and 1 portion can be provided < 359/d of prepared meat < 30g (o) or < 159 (9) of

Guidelines! coffee by 2dI of fruit or pure alcohol
vegetable juices
Diff. Diff. Diff. Diff.
% % % %
° (P-value)? ° (P-value)? ° (P-value)? ° (P-value)?
Total population 82.8 : 18.2 : 22.6 . 77.9
_ Ge. vs Fr. Ge. vs Fr. Ge. vs Fr. Ge. vs Fr.
German-speaking part 82.6 18.1 23.4 78.2
0.359 0.920 0.098 0.029
Ge. vs It. Ge. vs It. Ge. vs It. Ge. vs .
French-speaking part 80.4 18.3 19.3 72.2
P ap 0.340 0.824 0.340 0.814
Fr. vs It. Fr. vs It. Frvs. It Fr.vs It.
Italian-speaking part 79.8 17.2 19.7 79.0
P 9P 0.864 0.790 0.904 0.094

1 Reference from the Swiss Food Pyramid. 2 Differences between linguistic regions were assessed using Wald tests on survey-
weighted logistic regression coefficients.
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Discussion (1)

 First time such differences documented
I:> Larger than in Belgium or Canada

* Diet in French- and Italian-speaking regions closer to
Mediterranean diet

I:> May explain differences in diet-related mortality rates

« Low adherence to FBDG in all regions

[Batal, 2013; Garriguet, 2006; De Ridder, 2016; Mozaffarian, 2016; Widmer, 2015]
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Discussion (2)

« Strengths
— Standardized methodology - GloboDiet®
— Trained field dietitians

* Limitations:
— Low participation rate (13% or 38%)
— 17% of under-reporters
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Conclusion

« Substantial differences in diet across 3 linguistic
regions: beverages, protein-based products, and added fats

E> Need for culture-specific personalized nutrition

 Uniform low adherence to FBDG

E> Need for population-based public health interventions
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Food groups (1)

Suppl. Table 1 Description of foods included in the food groups

Food |
pyramid F group Foods included in this group
name
stage
1 Water Alltypes of water (e.g. tap, mineral, still, carbonated}, consumed 99% of times without added sugars/artiiicial swestensers.
2 Tea Tea, herbal and fruit tea, consumed 98% of times withowt added sugars/artificial sweeleners.
1. Beverages
3 Coff Coffee (e.g. instant, from capsules), and coffee with milk or cream (e.g. cappuccino}, coffee substitutes (e.q. chicory), consumed 98% of times
ofes without added sugars/artiicial sweeteners.
Alltypes of vegetables, green leaves, sprouts, mushrooms, seaweeds, sweet corn, snow peas, fresh green beans, and onions: raw, cooked,
4 Vegetables dried, canned, in puree, pickled, in soups, in sauce (e.g. tomato sauce), on pizza and quiches, and in sandwiches.
2 Fruits and Except avocadoes, olives, herbs, vegetable juices, norif contained in small amounts in salty snacks, bread, norsauces.
vegetables 5 Fruit Alltypes of fruits: raw, cooked, dried, in puree/compote, and in pies made essentially with fruits (e.g. applesin applepies).
ul Except: fruit jvices, fruit jams, candied fruits, norif contained in small amounts in yogurts, cakes, ice-cream nor other sweets.
] 100% juices 100% fruit and vegetable juices, and smoothies, without added sugars.
T Tuber products Alltypes of unprocessed tubers (e.g. potatoes, sweet potatoes) and potato products (e.g. 195fi, gnocchi, French fries, mashed potatoes).
3 Bread ducts Alltypes of bread (e.0. baguette, bread rolls, milk bread), flat bread, croissants, and crisp bread (e.q. rice crackers, Swedish rolls).
3. Cereal read produ Except: stuffed croissants and sweet pastries (e.g. chocolate croissants).
products,
potatoes and ] Pasta and rice Plain pasta(e.g. penne, spaghetti), stuffed pasta (e.g. ravioli, tortellini), schupfnudeln, spatzli, rice and rice noodles.
legumes Matural cereal flakes and bran, catmeal, birghermues|i mixes, dried wheat germs, all without added sugars/artiicial swestensrs and without
10 Other cereal products  major food processing, legumes, wheat and other cereal grains (e.g. barley, quinoa), cereal semolina, flours and starches, and all types of
dough.
1 Milk Mammals' milk, branded fermented milk drinks, yogurt drink and buttermilk, in figuid form, consumed 96% of times without added
: sugars/artiicial sweefeners.
4. Dairy 12 “fogurt and fresh Mammals’ yogurt, branded fermented milk and kefir, fresh cheese (e.g. quark, cottage cheese, ricotta), in semi-solid form, consumed 53% of
products, cheese times with added sugars/artiicial sweeteners.
meat, fish, 13 Soft cheese Mammals' spread cheese, processed/melted cheese, and soft cheese.
eggs and tofu
14 Hard cheese Mammals' hard cheese.
15 Red meat Fresh meat and offal from beef, veal, pork, lamb, mutton, horse, goat, rabbit, and wild red meat (e.g. venison/deer).
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Food groups (2)

sl
Other unprocessed
16 ml:;-.at Fresh meat and offal from chicken, turkey, duck, goose, ostrich, frog, and unprocessed meat and offal from any unspecified animals.
Sausages, cold cuts, smoked and cured meat (e.g. ham, bacon, salami, corned beef, beef jerky), meat-based sauces (e.g. Bolognese sauce),
17 Processed meat ) .
and meat-based spread (e.g. liverspread).
18 Fish and seafood Freshfish, seafood and snails, and processedfish and seafood products (e.q. fish in crumb, surimi).
) Eaggs, milk and yogurt substitutes (e.g. soya milk), tofu, guarn, and other vegetarian products (e.g. vegetarian sausages), dietetic products rich
Other protein-based ) ) ) )
19 in proteins (e.g. meal replacements, protein shakes).
products . ) ) )
Except eqgs contained in small amounts in cakes nor salty snacks, norsauces.
20 Wegetable oils Addedvegetable oils (e.0. rapeseed oils, olive oil, sunflowsr oil).
21 Butter Added butter to cook and spread on bread.
k. Added oils
and fats, and Mammals' cream, margarine, coco fat, added animal fats (e.g. pig fat), any unspecified added fats, mascarpone, sauces rich in oil or butter (e.g.

oily seeds 2

Cream, fatty sauces
and other fats

mayonnaise pesto, sauce café de Paris), other sauces rich in cream or otherfats (e.g. carbonara, cocktail sauce, hummus, satay sauce), coco
milk, and dressing sauces (e.g. French dressing, ltalian dressing).

23 Muts and seeds Dlives, avocadoes, guacamaole, dried nuts and seeds (e.g. almonds, coconut, pumpkin seeds), alfwith or without salt.
Beet and canesugar, jams, jelly, honey, syrups, polyols, sweetsauces (e.q. caramel and chocolate sauce, maple syrup}, sweet spreads (e.g.
24 Added sweeteners chocolate spread, peanut butter), sweet topping (e.9. icing), and chocolate powder.
Except: stevia and artificial sweeteners.
25 Cakes, desserts, ice-  |ce-cream, sorbet, iced cakes, desserts made with dairy products (e.g. pudding, chocolate mousse, tiramisu), sweet cakes, pies and tarts (e.q.
Cream brownies, lemon cakes, muffins), and sweet pastries (e.g. chocolate croissants, doughnuts, waffles).
286 Chocolate products Pure chocolate, chocolate products and confectionary made with chocolate (e.g. filled chocolate, pralines, branded chocolate bars).

Sweet and dried biscuits (e.0. shortbread, amaretto, chocolate chip cookies), branded breakfast cereals (e.a. corn-flakes) and hirghermuesli

6. Sweets. 27  Other sweet products  mixes, processed and with added sugars/artificial sweeteners, sweets and confectionery (e.g. marzipan, candied fruits, lollipop, marshmallows,
salty snacks nougat), sweet and sports cereal bars (e.g. energy bars).
and alcohol - Salty smacks Crisps, salty popcorn, dried salty crackers (e.9. golden fish biscuits, sticks, bretzels), cocktail canapés, grostinilbruschetta, spring ralls, ham
ty croissants, and sausagerolls.
Sweetened and sugar-free soft drinks, sports and energy drinks, fizzy drinks, icetea, diluted syrup, drinks madewith fruit juices (e.g.
29 Soft drinks lemonades), and alcoholic drink substitutes (e.g. alcohol-free beers), ‘schorlg’ (i.e. juices mixed with water), consumed 18% of times with
artificial sweeteners only.
30 Beer Beers (with alcohol), ciders and shandy.
31 Wine and other White and red wine, champagne, wine products (e.q. sangria, punch/bowlg with alcohol}, port, vermouths, liquors, spirits, cocktails and long
alcoholic beverages drinks, ‘alcopops’, and any other alcoholic drinks (e.g. coffee with spirit).
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Quality controls

including outliers
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Energy intake (in kcal/day) by field dietitian
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Methods (3)

Weighting strategy:

1. Calculation of the sampling weights

2. Correction for non-response (age, sex, etc.)

N = 4.6 mio
Census

N =14 000 N =2 000
Participants

3. Calibration (individuals, season, weekday)

[Pasquier, 2017]
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Methods (4)

Modelisation of usual intake using the software
SPADE (population distributions)

Usual ||

- 1Day|

S5 cY — 2 days
% \\.. \‘\» \\
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Servings of total fruits and vegetables

[Guenther, 2006]
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Density
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Folate Intake
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Dekkers et al., 2014, JN / Souverein et al. 2011, Eur J Clin Nutr / Measurement Error Webinar Series by NCI

Data analysis
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Participation

GROSS sample
All addresses

Gross participation rate: 15 % N =13 606

Contact
possible ?

Net participation rate: 38 %

Y \ 4

Resolved Unresolved
N = 6 203 '}‘\10 00”283"
=7
NET sample Not eligible
Eligible Out of scope
N = 5 496 N = 707
Responders Non-responders
Study participants Refusals
N =2 086 N=3410
Full Partial
participants participants
N = 2053 N =33
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Participants vs. non-participants

Non-participants Participants
Characteristics parepe e Pwvalue®
N (%), mean (+SD)

Total 11520 (84.7) 2 086 (15.3)
@

Men 5757 (30.0) 946 (45.3)
Women 5763 (50.0) 1140 (54.7)
Age 46.8 (+15.4) 46.1 (+15.8) 0.096
Marital status 0114
Single 3864 (33.5) 635 (33.3)
Married 6118 (53.1) 1147 (55.0)
Widowed 332 (2.9) 43(2.1)
Divorced 1177 (10.2) 194 (9.3)
Others 29 (0.3) 7(0.3)
Number of household 0.003
members
1 person 2085 (18.1) 309 (14.8)
2 people 3712 (32.2) 712 (34.1)
3 people 2134 (18.7) 381 (18.3)
4 people 2209 (19.2) 440 (21.1)
5 or more 1360 (11.8) 244 (11.7)
Administrative region 0.029
Lemanic 2 387 (20.7) 405 (19.4)
Espace Mittelland 2060 (17.9) 387 (18.6)
Northwest 1677 (14.6) 304 (14.6)
Zurich 1497 (13.0) 304 (14.6)
Eastern 1333 (11.6) 251 (12.0)
Central 1114 (9.7) 219 (10.5)
Ticino 1452 (12.6) 216 (10.4)
Linguistic region™ =0.001
D-CH 7008 (60.8) 1360 (65.2)
F-CH 3 060 (26.6) 510 (24.5)
I-CH 1452 (12.6) 216 (10.4)
Nationality
Swiss 8 231 (71.6) 1801 (86.3)
Foreign 3 269 (28.4) 285 (13.7)
*Between the two groups (participants vs. non-participants) using chi-square tests, respectively two-sample t test for
IUMSP — Institut unive % i M 7 Q\\\\\\ \
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Participants’ characteristics (1)

German- French- Italian-
Characteristics All Men Women speaking speaking speaking
part* part* part*
Number of participants with valid food consumption data 2,085 946 1,139 1,359 510 216
N for weighted analyses if complete data set 4,622,018 2,305,141 2,316,876 3,199,861 1,165,232 256,925
Measured BMI categories (N=2,051) (in %) **
Underweight (BMI < 18.5 kg/m?) 2.4 0.9 3.8 2.5 2.1 2.1
Normal (18.5 < BMI < 25 kg/m?) 54.4 43.7 65.2 54.0 55.7 52.2
Overweight (25 < BMI < 30 kg/m?) 30.7 41.6 19.7 31.0 29.9 30.1
Obese (BMI 2 30 kg/m?) 12.6 13.9 11.3 12.5 12.3 15.6
Risk of metabolic complications (N=2,051) (in %) **
Waist circumference: =94 cm (d); 280 cm (?) 33.2 35.0 31.4 34.4 28.8 37.2
Waist circumference: =102 cm (J); =2 88 cm (?) 16.5 16.4 16.7 17.1 14.5 18.8
Waist/hip ratio: 2 0.9 (dY); 2 0.85 (9) 27.0 40.9 12.9 27.4 24.6 32.2
Smoking (N=2,080) (in %) **
Current 23.8 31.1 16.5 24.2 221 255
Former 25.6 26.1 25.0 25.2 27.3 225
Never 50.7 42.8 58.5 50.6 50.6 52.0

* D-CH=cantons of BE, BL, BS, LU, ZH, SG, AG; F-CH=cantons of GE, VD, NE, JU; I-CH=canton of TI. ** Proportion weighted for sex, age,
'O marital status, administrative region, household size, and nationality. *** Energy intake: mean of 2 24h recalls, corrected for weekdays and
°CU season, calculated after linkage with the Swiss Food Composition Table. BMR was estimated by Schofield equations.****Among under-
reporters 13% stated they were dieting, among plausible reporters, 4% and among over-reporters, 0%.
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Participants’ characteristics (2)

German- French- Italian-
Characteristics All Men Women speaking speaking speaking
part* part* part*
Number of participants with valid food consumption data 2,085 946 1,139 1,359 510 216
N for weighted analyses If complete data set 4,622,018 2,305,141 2,316,876 3,199,861 1,165,232 256,925
Education: Highest degree (N=2,081) (in %) **
Primary school and under 4.6 4.7 4.5 3.5 6.3 10.2
Secondary (apprenticeship) 42.8 39.5 46.1 415 44.8 49.9
Tertiary (university) 52.6 55.8 49.4 55.0 48.9 40.0
Use of any types of supplements in the last month
(N=2,077) (in %) **
47.3 38.1 56.4 49.5 42.6 41.0
Yes
Adequacy between energy intake and requirements
(N=2,074) (in %) **
Under-reporters*< 16.9 18.6 15.2 16.5 16.1 254
Plausible reporters 82.0 80.2 83.7 82.6 82.7 71.4
1.2 1.2 11 1.0 1.3 3.2

Over-reporters

* D-CH=cantons of BE, BL, BS, LU, ZH, SG, AG; F-CH=cantons of GE, VD, NE, JU; I-CH=canton of TI. ** Proportion weighted for sex, age,
'O marital status, administrative region, household size, and nationality. *** Energy intake: mean of 2 24h recalls, corrected for weekdays and
°CU season, calculated after linkage with the Swiss Food Composition Table. BMR was estimated by Schofield equations.****Among under-
reporters 13% stated they were dieting, among plausible reporters, 4% and among over-reporters, 0%.
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Number of 24HDR

1400
1200
1000
800
600
400
200

Beer
(P95)*
Wine
(P90)
Sugary soft drinks
(P90)*
Ice cream
(P95)*
Chips/crackers
(P95)
Chocolate products
(P75)*
Biscuits
(P90)*
Cakes
(P90)*
Distribution of the 4,038 24HDR by Oﬂ‘g;;ats
season (P73)
Butter
1250 (P90)
1029 Vegetable
880 879 oils (P75)
uv.ch
Spring Summer Fall Winter

Seasonality at food group level

Seasonal variations for 24 food groups

Seasonal daily intakes are presented in proportion to the annual intakes for the corresponding percentile (100%). Percentiles were adjusted for sex, age, weekdays,
BMI, linquistic regions, smoking, education, household size and income. Relevant adjusted P50 to P95 have been chosen according to data distribution as most

foods were not consumed by everyone in the 2 recorded days.

Water
P50
( ) Vegetables
175 (P75)*
Fruits
150 (P75)
Bread
125 (P50)
Pasta
(P90)
Rice
(P95)
Total meat
(P75)
Processed meat
(P90)
Fish
(P95)* No seasonality
if dichotomized
Milk
(P75)
Yogurt
(PS0)
Chease
Nuts/see
(P95)*

- - - Annual consumption (100%)
for corresponding percentile

M spring
Summer

W Fall

B Winter

* Significant seasonal
differences (p <0.05)

Units: % of annual consumption




Distribution of 24HDR over weekdays
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200 - —
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160
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40 - = Sat
ESun
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