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Introduction

• Europe: differences in diets 

(EPIC Study)

• Switzerland: regional 

variations in mortality rates 

for some diet-related chronic 

diseases
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[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)

• Food grouping and FBDG

Swiss Food Pyramid, 6 groups and 31 subgroups

4

[Swiss Food Pyramid, 2011]



IUMSP – Institut universitaire de 

médecine sociale et préventive

Methods (2)

2x 24HDR per participant         Intake in the population

Lack of representativeness : 

•Weekday – Season

• Individuals

2 time points

“Standard” day

Tools: 
1. Weighting

2. Modelisation of usual intake
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Week1

Week2

Week3

Week4
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Results (1)

6

Participants 'characteristics All

German-

speaking 

region2

French-

speaking 

region2

Italian-

speaking 

region2

P-Value3

N (%) 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)

Age1, yr (mean) 46.1 46.5 45.0 46.0 0.134

Body Mass Index1, kg/m2

(mean)
25.0 25.0 24.8 25.5 0.325

Energy intake1, kcal

(mean)
2226 2271 2146 2027 <0.001

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 Italian-speaking region: Ticino. 3 Differences between the three linguistic regions were assessed using weighted

chi-square tests, respectively ANOVA tests.

38%
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Results (2)
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Regional differences

in 18 out of 31 food

subgroups
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Results (3)
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Results (4)
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Guidelines1

Non-caloric 

beverages 
Fruit and vegetables Total meat Alcohol

≥ 1 L/d of water, tea and 

coffee

At least 5 portions/day:

1 portion can be provided 

by 2dl of fruit or 

vegetable juices

≤ 35g/d of prepared meat ≤ 30g (♂) or ≤ 15g (♀) of 

pure alcohol

%
Diff.

(P-value) 2
%

Diff.

(P-value) 2
%

Diff.

(P-value) 2
%

Diff.

(P-value) 2

Total population 82.8 . 18.2 . 22.6 . 77.9 .

German-speaking part 82.6
Ge. vs Fr.

0.359

Ge. vs It.

0.340

Fr. vs It.

0.864

18.1
Ge. vs Fr.

0.920

Ge. vs It.

0.824

Fr. vs It.

0.790

23.4
Ge. vs Fr.

0.098

Ge. vs It.

0.340

Fr vs. It

0.904

78.2
Ge. vs Fr.

0.029

Ge. vs It.

0.814

Fr. vs It.

0.094

French-speaking part 80.4 18.3 19.3 72.2

Italian-speaking part 79.8 17.2 19.7 79.0

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

– Larger than in Belgium or Canada

• Diet in French- and Italian-speaking regions closer to 

Mediterranean diet

• May explain differences in diet-related mortality rates

• Low adherence to FBDG in all regions

10

[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

11
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Conclusion

• Substantial differences in diet across 3 linguistic 

regions: beverages, protein-based products, and added fats 

Need for culture-specific personalized nutrition

• Uniform low adherence to FBDG

Need for population-based public health interventions

12
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If you want to know more …

14
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Food groups (1)
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Food groups (2)
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Quality controls

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.)

19

[Pasquier, 2017]

Participants

3. Calibration (individuals, season, weekday)

N = 4.6 mio

N = 14 000 N = 2 000
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Methods (4)

Modelisation of usual intake using the software 

SPADE (population distributions)

20

[Guenther, 2006]

1 day

2 days

∞ days



IUMSP – Institut universitaire de 

médecine sociale et préventive

Data analysis

Box-Cox 
transformation
to normality

Shrinkage by 
estimating 
within and 
between 
variances

Back 
transform to 
original scale 
(percentiles)

Dekkers et al., 2014, JN / Souverein et al. 2011, Eur J Clin Nutr / Measurement Error Webinar Series by NCI

+ Probability of 

consumption if 

episodical food



IUMSP – Institut universitaire de 

médecine sociale et préventive

Participation

Gross participation rate: 15 %

Net participation rate: 38 % 
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Participants vs. non-participants
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Participants’ characteristics (1)
Characteristics All Men Women

German-

speaking 

part*

French-

speaking 

part*

Italian-

speaking 

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/m2)

Normal (18.5 ≤ BMI < 25 kg/m2)

Overweight (25 ≤ BMI < 30 kg/m2)

Obese (BMI ≥ 30 kg/m2)

2.4

54.4

30.7

12.6

0.9

43.7

41.6

13.9

3.8

65.2

19.7

11.3

2.5

54.0

31.0

12.5

2.1

55.7

29.9

12.3

2.1

52.2

30.1

15.6

Risk of metabolic complications (N=2,051) (in %) **

Waist circumference:  ≥ 94 cm (♂); ≥ 80 cm (♀)

Waist circumference:  ≥ 102 cm (♂); ≥ 88 cm (♀)

Waist/hip ratio:  ≥ 0.9 (♂); ≥ 0.85 (♀)

33.2

16.5

27.0

35.0

16.4

40.9

31.4

16.7

12.9

34.4

17.1

27.4

28.8

14.5

24.6

37.2

18.8

32.2

Smoking (N=2,080) (in %) **

Current

Former

Never

23.8

25.6

50.7

31.1

26.1

42.8

16.5

25.0

58.5

24.2

25.2

50.6

22.1

27.3

50.6

25.5

22.5

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, 

marital status, administrative region, household size, and nationality. *** Energy intake: mean of 2 24h recalls, corrected for weekdays and 

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)

Characteristics All Men Women

German-

speaking 

part*

French-

speaking 

part*

Italian-

speaking 

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

Secondary (apprenticeship)

Tertiary (university)

4.6

42.8

52.6

4.7

39.5

55.8

4.5

46.1

49.4

3.5

41.5

55.0

6.3

44.8

48.9

10.2

49.9

40.0

Use of any types of supplements in the last month 

(N=2,077) (in %) **

Yes
47.3 38.1 56.4 49.5 42.6 41.0

Adequacy between energy intake and requirements 

(N=2,074) (in %) **

Under-reporters****

Plausible reporters

Over-reporters

16.9

82.0

1.2

18.6

80.2

1.2

15.2

83.7

1.1

16.5

82.6

1.0

16.1

82.7

1.3

25.4

71.4

3.2

* 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, 

marital status, administrative region, household size, and nationality. *** Energy intake: mean of 2 24h recalls, corrected for weekdays and 

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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Seasonality at food group level
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Distribution of 24HDR over weekdays
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